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        Chapter 1: Vectors in two dimensions
1.1 Introduction (ESBK2)

In this chapter learners will explore vectors in two dimensions. In grade 10 learners were introduced to the concept of vectors and scalars and learnt techniques for calculating the resultant of several vectors in a straight line (or one dimension). This chapter will use force vectors as examples and serves as a sound introduction to the next chapter on forces, as well as much of physics.


The following topics are covered in this chapter.

	
How to sketch vectors and how to sketch vectors on the Cartesian plane.


            
In this topic learners will refresh how to sketch vectors from grade 10 and will then apply these skills to sketching the vectors on the Cartesian plane. They will learn about vectors that are perpendicular to an axis and parallel to an axis. In addition the different ways of specifying direction are given with an emphasis on the angle the vector makes with the positive -axis.


            

	
How to determine the resultant of several vectors in two dimensions using graphical and algebraic techniques.


            
In grade 10 learners learnt about the resultant of vectors in one-dimension and different techniques of determining this. This work is now extended to finding the resultant of vectors in two dimensions. The same techniques from grade 10 are used and expanded on for determining the resultant.


            

	
Using trigonometry to determine the direction of the resultant


            
In grade 10 the direction was simply given as positive or negative. Now that learners are moving into two dimensions, new ways of specifying the direction are needed. We use the angle that the vector makes with the positive -axis as the main way to specify direction. Learners will need to be familiar with sine, cosine and tangent from trigonometry and how to calculate these ratios for right-angled triangles.


            

	
How to break vectors up into components and carry out simple calculations using components


            
Vectors can be broken up into  and  components. This skill will be very useful for the next chapter on Newton's laws. In this section learners learn how to resolve vectors into components and then to calculate the resultant using components.


            




In grade 10 you learnt about vectors in one dimension. Now we will take these concepts further and learn about vectors in two dimensions as well as components of vectors.


As a very short recap, a vector has both a magnitude and a direction. There are many physical quantities, like forces, that are well described by vectors (called or known as vector quantities). We often use arrows to represent vectors visually because the length of the arrow can be related to the magnitude and the arrowhead can indicate the direction. We will talk about the head, tail and magnitude of a vector when using arrows to represent them. Below is a diagram showing a vector (the arrow). The magnitude is indicated by the length and the labels show the the tail and the head of the vector. The direction of the vector is indicated by the direction in which the arrow is pointing.

[image: 6b542d64cd2008fe2a2787fe482cf460.png]When we write the symbol for a physical quantity represented by a vector we draw an arrow over it to signify that it is a vector. If the arrow is left out then we are referring only to the magnitude of the vector quantity.

	Theorem of Pythagoras - Mathematics, Grade 10, Analytical geometry

	Units and unit conversions - Physical Sciences, Grade 10, Science skills

	Equations - Mathematics, Grade 10, Equations and inequalities

	Trigonometry - Mathematics, Grade 10, Trigonometry

	Graphs - Mathematics, Grade 10, Functions and graphs





    
      1.2 Resultant of perpendicular vectors (ESBK3)

      In grade 10 you learnt about the resultant vector in one dimension, we are going to extend this to two dimensions. As a reminder, if you have a number of vectors (think forces for now) acting at the same time you can represent the result of all of them together with a single vector known as the resultant. The resultant vector will have the same effect as all the vectors adding together.

      We will focus on examples involving forces but it is very important to remember that this applies to all physical quantities that can be described by vectors, forces, displacements, accelerations, velocities and more.

      
        Vectors on the Cartesian plane (ESBK4)

        The first thing to make a note of is that in Grade 10 we worked with vectors all acting in a line, on a single axis. We are now going to go further and start to deal with two dimensions. We can represent this by using the Cartesian plane which consists of two perpendicular (at a right angle) axes. The axes are a -axis and a -axis. We normally draw the -axis from left to right (horizontally) and the -axis up and down (vertically).

        We can draw vectors on the Cartesian plane. For example, if we have a force, , of magnitude  acting in the positive -direction we can draw it as a vector on the Cartesian plane.

        [image: d2cd8c4e49e0157a55f8c5d4f071c685.png]
        Notice that the length of the vector as measured using the axes is , the magnitude specified. A vector doesn't have to start at the origin but can be placed anywhere on the Cartesian plane. Where a vector starts on the plane doesn't affect the physical quantity as long as the magnitude and direction remain the same. That means that all of the vectors in the diagram below can represent the same force. This property is know as equality of vectors.

        [image: 4f53c3b557e0ebd364db98de5c31b008.png]
        In the diagram the vectors have the same magnitude because the arrows are the same length and they have the same direction. They are all parallel to the -direction and parallel to each other.

        This applies equally in the -direction. For example, if we have a force, , of magnitude  acting in the positive -direction we can draw it as a vector on the Cartesian plane.

        [image: ea7b3eb2d48cd0cce74ec83b82753c15.png]
        Just as in the case of the -direction, a vector doesn't have to start at the origin but can be placed anywhere on the Cartesian plane. All of the vectors in the diagram below can represent the same force.

        [image: d916be56aa1030bf5e949263a6f85621.png]
        The following diagram shows an example of four force vectors, two vectors that are parallel to each other and the -axis as well as two that are parallel to each other and the -axis.

        
          [image: 87789308468bcc53f715957c96c4f9f3.png]
        

        To emphasise that the vectors are perpendicular you can see in the figure below that when originating from the same point the vector are at right angles.

        
          [image: d7871cab86b4be8daea977db101f235a.png]
        

      

      
        
          Exercise 1.1
          Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            
              Draw the following forces as vectors on the Cartesian plane originating at the origin:

              
                	 in the positive -direction

                	 in the positive -direction

              

            

            
              We choose a scale of :. Now we sketch the vectors on the Cartesian plane (we can place the vectors anywhere on the Cartesian plane, we will place them starting at the origin):

              [image: 290d0fec8d2cdd5b31918de9957517a6.png]
            

          

          
            
              Draw the following forces as vectors on the Cartesian plane:

              
                	 in the positive -direction

                	 in the negative -direction

                	 in the positive -direction

              

            

            
              We choose a scale of :. Now we sketch the vectors on the Cartesian plane (we can place the vectors anywhere on the Cartesian plane):

              [image: 7c3e8be2f2b16aca7b4189351014c2f5.png]
            

          

          
            
              Draw the following forces as vectors on the Cartesian plane:

              
                	 in the positive -direction

                	 in the positive -direction

                	 in the negative -direction

                	 in the positive -direction

              

            

            
              We choose a scale of :. Now we sketch the vectors on the Cartesian plane (we can place the vectors anywhere on the Cartesian plane):

              [image: 42be71b2c8d1b1e5cc661d594b26edd3.png]
            

          

          
            
              Draw the following forces as vectors on the Cartesian plane:

              
                	 in the positive -direction

                	 in the negative -direction

                	 in the negative -direction

                	 in the positive -direction

              

            

            
              We choose a scale of :. Now we sketch the vectors on the Cartesian plane (we can place the vectors anywhere on the Cartesian plane):

              [image: 43d1f6b02716d8e007d008b7857adc3b.png]
            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

      Vectors in two dimensions are not always parallel to an axis. We might know that a force acts at an angle to an axis so we still know the direction of the force and if we know the magnitude we can draw the force vector. For example, we can draw  acting at  to the positive -direction:

      [image: be3eae891412282c05825bafddb62f2a.png]
      We always specify the angle as being anti-clockwise from the positive -axis. So if we specified an negative angle we would measure it clockwise from the -axis. For example,  acting at  to the positive -direction:

      [image: aa86721254b5dcdf588c2a78f81687d2.png]
      We can use many other ways of specifying the direction of a vector. The direction just needs to be unambiguous. We have used the Cartesian coordinate system and an angle with the -axis so far but there are other common ways of specifying direction that you need to be aware of and comfortable to handle.

      
        Compass directions (ESBK5)

        We can use compass directions when appropriate to specify the direction of a vector. For example, if we were describing the forces of tectonic plates (the sections of the earth's crust that move) to talk about the forces involved in earthquakes we could talk the force that the moving plates exert on each other.

        
          [image: ]
          A map of the 15 major tectonic plates that make up the Earth's crust.

        

        The four cardinal directions are North, South, East and West when using a compass. They are shown in this figure:

        
          [image: ]
          A sketch of the compass directions.

        

        When specifying a direction of a vector using a compass directions are given by name, North or South. If the direction is directly between two directions we can combine the names, for example North-East is half-way between North and East. This can only happen for directions at right angles to each other, you cannot say North-South as it is ambiguous.

      

      
        Bearings (ESBK6)

        Another way of using the compass to specify direction in a numerical way is to use bearings. A bearing is an angle, usually measured clockwise from North. Note that this is different to the Cartesian plane where angles are anti- or counter-clockwise from the positive -direction.

      

      
        The resultant vector (ESBK7)

        In grade 10 you learnt about adding vectors together in one dimension. The same principle can be applied for vectors in two dimensions. The following examples show addition of vectors. Vectors that are parallel can be shifted to fall on a line. Vectors falling on the same line are called co-linear vectors. To add co-linear vectors we use the tail-to-head method  you learnt in Grade 10. In the figure below we remind you of the approach of adding co-linear vectors to get a resultant vector.

        
          [image: c28cb99f9ee075db7212dbaa68cad8c6.png]
          
            Figure 1.3: Adding co-linear vectors to get a resultant vector.

          

        

        In the above figure the blue vectors are in the -direction and the red vectors are in the -direction. The two black vectors represent the resultants of the co-linear vectors graphically.

        What we have done is implement the tail-to-head method of vector addition for the vertical set of vectors and the horizontal set of vectors.

        
          Worked example 1: Revision: head-to-tail addition in one dimension

          
            Use the graphical head-to-tail method to determine the resultant force on a rugby player if two players on his team are pushing him forwards with forces of  =  and  =  respectively and two players from the opposing team are pushing him backwards with forces of  =  and  =  respectively.

          

          
            Choose a scale and a reference direction

            Let's choose a scale of :  and for our diagram we will define the positive direction as to the right.

          

          
            Choose one of the vectors and draw it as an arrow of the correct length in the correct direction

            We will start with drawing the vector  =  pointing in the positive direction.
Using our scale of  : , the length of the arrow must be  pointing to the right.

            [image: 1cb205491fc742e7c0f3ebae0b9de03f.png]
          

          
            Take the next vector and draw it starting at the arrowhead of the previous vector

            The next vector is  =  in the same direction as . Using the scale, the arrow should be  long and pointing to the right.

            [image: 3695051eaf017ffb0a440598f5a5dd54.png]
          

          
            Take the next vector and draw it starting at the arrowhead of the previous vector

            The next vector is  =  in the opposite direction. Using the scale, this arrow should be  long and point to the left.

            Note: We are working in one dimension so this arrow would be drawn on top of the first vectors to the left. This will get confusing so we'll draw it next to the actual line as well to show you what it looks like.

            [image: a20be69c2ecf780b955d9142eea6fd7d.png]
          

          
            Take the next vector and draw it starting at the arrowhead of the previous vector

            The fourth vector is  =  in the opposite direction. Using the scale, this arrow must be  long and point to the left.

            [image: 7b007b482a7f8ea26aa958a9466ca109.png]
          

          
            Draw the resultant, measure its length and find its direction

            We have now drawn all the force vectors that are being applied to the player. The resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector.

            [image: 2a3105494323df985eaf5f09ba10fe16.png]
            The resultant vector measures  which, using our scale is equivalent to  and points to the left (or the negative direction or the direction the opposing team members are pushing in).

          

        

      

      
        
          Exercise 1.2
          Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            
              Find the resultant in the -direction, , and -direction,  for the following forces:

              
                	 in the positive -direction

                	 in the positive -direction

                	 in the negative -direction

              

            

            
              We choose a scale of :  and for our diagram we will define the positive direction as to the right.

              We will start with drawing the vector  =  pointing in the positive direction. Using our scale of  : , the length of the arrow must be  pointing to the right.

              [image: 96cfc8252dab8bcac80ff3077efb0397.png]
              The next vector is  =  in the same direction as . Using the scale, the arrow should be  long and pointing to the right.

              [image: c77be94e97b6ee80cae1e0833a642464.png]
              The next vector is  =  in the opposite direction. Using the scale, this arrow should be  long and point to the left.

              Note: We are working in one dimension so this arrow would be drawn on top of the first vectors to the left. This will get confusing so we'll draw it next to the actual line as well to show you what it looks like.

              [image: 7673162a69336267230663afd5de8c82.png]
              We have now drawn all the force vectors that are given. The resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector.

              [image: 14c5ecb60a5bd1b6351f1cf5780adfd8.png]
              The resultant vector measures  which, using our scale is equivalent to  and points to the right (or the positive direction). This is . For this set of vectors we have no vectors pointing in the -direction and so we do not need to find .

            

          

          
            
              Find the resultant in the -direction, , and -direction,  for the following forces:

              
                	 in the positive -direction

                	 in the negative -direction

                	 in the positive -direction

                	 in the negative -direction

              

            

            
              We choose a scale of :  and for our diagram we will define the positive direction as to the right.

              Before we draw the vectors we note the lengths of the vectors using our scale:

              
              We also note the direction the vectors are in:

              
              We now look at the two vectors in the -direction to find :

              [image: 8f12cb105a92026f8a1a91c1750fb63d.png]
              We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.

              [image: 02ed3c6c97c2d8ca105e22922b870725.png]
              We note that  is  or  in the positive -direction.

              We now look at the two vectors in the -direction to find :

              [image: 325ac3a66689f5590526ce2614f995bb.png]
              We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.

              [image: c94b3a4646745a550874097d5b360dc3.png]
              We note that  is  or  in the negative -direction.

               =  and points in the positive -direction.  =  and points in the negative -direction.

            

          

          
            
              Find the resultant in the -direction, , and -direction,  for the following forces:

              
                	 in the positive -direction

                	 in the positive -direction

                	 in the negative -direction

                	 in the positive -direction

              

            

            
              We choose a scale of :  and for our diagram we will define the positive direction as to the right.

              Before we draw the vectors we note the lengths of the vectors using our scale:

              
              We also note the direction the vectors are in:

              
              We now look at the three vectors in the -direction to find :

              [image: ecad06824670c0fcfe3ff4e02d05186f.png]
              We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.

              [image: b00ff0f74410b9051954d4f6ab5198a2.png]
              We note that  is  or  in the positive -direction.

              We now look at the vectors in the -direction to find . We notice that we only have one vector in this direction and so that vector is the resultant.

              [image: d96d611fe0686f5b0fbd6371df6f5f0d.png]
              We note that  is  or  in the positive -direction.

               =  and points in the positive -direction.  =  and points in the positive -direction.

            

          

          
            
              Find the resultant in the -direction, , and -direction,  for the following forces:

              
                	 in the positive -direction

                	 in the negative -direction

                	 in the negative -direction

                	 in the positive -direction

              

            

            
              We choose a scale of :  and for our diagram we will define the positive direction as to the right.

              Before we draw the vectors we note the lengths of the vectors using our scale:

              
              We also note the direction the vectors are in:

              
              We look at the vectors in the -direction to find . We notice that we only have one vector in this direction and so that vector is the resultant.

              [image: 15add0387977d675a1107c6b71f4c2ad.png]
              We note that  is  or  in the negative -direction.

              We now look at the three vectors in the -direction to find :

              [image: 9e9e59239bc5e742c0df38375e44050c.png]
              We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.

              [image: edefda938dc56b1e46e2f881195ad728.png]
              We note that  is  or  in the positive -direction.

               =  and points in the negative -direction.  =  and points in the positive -direction.

            

          

          
            
              Find a force in the -direction, , and -direction, , that you can add to the following forces to make the resultant in the -direction, , and -direction,  zero:

              
                	 in the positive -direction

                	 in the negative -direction

                	 in the negative -direction

                	 in the positive -direction

              

            

            
              To solve this problem we will draw the vectors on the Cartesian plane and then look at what the resultant vector is. Then we determine what force vector to add so that the resultant vector is .

              We choose a scale of :  and for our diagram we will define the positive direction as to the right.

              Before we draw the vectors we note the lengths of the vectors using our scale:

              
              We also note the direction the vectors are in:

              
              We look at the vectors in the -direction to find . We notice that we only have one vector in this direction and so that vector is the resultant.

              [image: 02c8b8c3f576d38f2a155f997f512e88.png]
              We note that  is  or  in the negative -direction.

              So if we add a force of  in the positive -direction the resultant will be :

              [image: 4b4310e191e282376bb86eca43079894.png]
              We now look at the three vectors in the -direction to find :

              [image: 1c3c2b7186d1b4063612b3cf10d72309.png]
              We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.

              [image: 4b4f9ae0a8dc2229f96803f763ed52fa.png]
              We note that  is  or  in the positive -direction.

              So if we add a force of  in the negative -direction the resultant will be :

              [image: 5d4d3b76ef3679319f6a901cc67cba00.png]
              We must add a force of  in the positive -direction and a force of  in the negative -direction.

            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

      
        Magnitude of the resultant of vectors at right angles (ESBK8)

        We apply the same principle to vectors that are at right angles or perpendicular to each other.

        
          Sketching tail-to-head method

          The tail of the one vector is placed at the head of the other but in two dimensions the vectors may not be co-linear. The approach is to draw all the vectors, one at a time. For the first vector begin at the origin of the Cartesian plane, for the second vector draw it from the head of the first vector. The third vector should be drawn from the head of the second and so on. Each vector is drawn from the head of the vector that preceded it. The order doesn't matter as the resultant will be the same if the order is different.

          Let us apply this procedure to two vectors:

          
            	 in the positive -direction

            	 in the positive -direction

          

          We first draw a Cartesian plane with the first vector originating at the origin:

          [image: a32e46ad4db9d0c1cdeb5a6d0314d2e5.png]
          The next step is to take the second vector and draw it from the head of the first vector:

          [image: e1facdc27038a359c3c65b7b15258ade.png]
          The resultant, , is the vector connecting the tail of the first vector drawn to the head of the last vector drawn:

          [image: 1e7f382fe09e3d82c1d0643ed7921ff1.png]
          It is important to remember that the order in which we draw the vectors doesn't matter. If we had drawn them in the opposite order we would have the same resultant, . We can repeat the process to demonstrate this:

          We first draw a Cartesian plane with the second vector originating at the origin:

          [image: 947d14e1109736257a81badc8e113207.png]
          The next step is to take the other vector and draw it from the head of the vector we have already drawn:

          [image: 2dc27c7471b88957e5b85e5795013932.png]
          The resultant, , is the vector connecting the tail of the first vector drawn to the head of the last vector drawn (the vector from the start point to the end point):

          [image: 2452c7156241f9222b67fe8a66d4b4c2.png]
          
            Worked example 2: Sketching vectors using tail-to-head

            
              Sketch the resultant of the following force vectors using the tail-to-head method:

              
                	 in the positive -direction

                	 in the positive -direction

                	 in the negative -direction

                	 in the negative -direction

              

            

            
              Draw the Cartesian plane and the first vector

              First draw the Cartesian plane and force,  starting at the origin:

              [image: 6d845a34bc851dd4f5f1e63519573df1.png]
            

            
              Draw the second vector

              Starting at the head of the first vector we draw the tail of the second vector:

              [image: 998b6fa84fd770d251b0bc648840fa43.png]
            

            
              Draw the third vector

              Starting at the head of the second vector we draw the tail of the third vector:

              [image: 56d18f851f1729eba09e9294f725da5e.png]
            

            
              Draw the fourth vector

              Starting at the head of the third vector we draw the tail of the fourth vector:

              [image: 431d3269b9dc79c41147c408fb7230d2.png]
            

            
              Draw the resultant vector

              Starting at the origin draw the resultant vector to the head of the fourth vector:

              [image: 275daa2dc03fdfcc9fffe131d7d9dacc.png]
            

          

          
            Worked example 3: Sketching vectors using tail-to-head

            
              Sketch the resultant of the following force vectors using the tail-to-head method by first determining the resultant in the - and -directions:

              
                	 in the positive -direction

                	 in the positive -direction

                	 in the negative -direction

                	 in the negative -direction

              

            

            
              First determine 

              First draw the Cartesian plane with the vectors in the -direction:

              [image: 5e44d123b17423ebd8dc6b52f1a96aa1.png]
            

            
              Secondly determine 

              Next we draw the Cartesian plane with the vectors in the -direction:

              [image: 2d16c08364832592d792a8c1a22b32c7.png]
            

            
              Draw the resultant vectors,  and  head-to-tail

              [image: 95ecea8ebb22bcafcc911a0599bc204b.png]
            

            
              Comparison of results

              To double check, we can replot all the vectors again as we did in the previous worked example to see that the outcome is the same:

              [image: 86dde2e4c0ad507c69a92426abbf6778.png]
            

          

          
            
              Exercise 1.3
              Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                
                  Sketch the resultant of the following force vectors using the tail-to-head method:

                  
                    	 in the positive -direction

                    	 in the negative -direction

                  

                

                
                  We first draw a Cartesian plane with the first vector originating at the origin:

                  [image: c468c16362c3d2653c882b2fb0e998fa.png]
                  The next step is to take the second vector and draw it from the head of the first vector:

                  [image: c1b710bf6c9e5bcc193d379eb262cd0b.png]
                  The resultant, , is the vector connecting the tail of the first vector drawn to the head of the last vector drawn:

                  [image: 9805315c52bf79a011f33e0d659cede7.png]
                

              

              
                
                  Sketch the resultant of the following force vectors using the tail-to-head method:

                  
                    	 in the positive -direction

                    	 in the positive -direction

                    	 in the negative -direction

                    	 in the negative -direction

                  

                

                
                  We first sketch the vectors on the Cartesian plane. We choose a scale of  = . Remember to sketch  starting at the head of ,  starting at the head of  and  starting at the head of .

                  [image: f5b86ad5dd941e2cbe494475e5ccafe2.png]
                  The resultant, , is the vector connecting the tail of the first vector drawn to the head of the last vector drawn:

                  [image: 098d89f5ecb7f3bfcea5828113dbf6c1.png]
                

              

              
                
                  Sketch the resultant of the following force vectors using the tail-to-head method by first determining the resultant in the - and -directions:

                  
                    	 in the positive -direction

                    	 in the negative -direction

                    	 in the negative -direction

                    	 in the negative -direction

                  

                

                
                  We first determine 

                  Draw the Cartesian plane with the vectors in the -direction:

                  [image: d40925c927c57838052b26f9213576ec.png]
                  This is  since it is the only vector in the -direction.

                  Secondly determine 

                  Next we draw the Cartesian plane with the vectors in the -direction:

                  [image: 8dfae0bddd967b84aef292d8d138caa8.png]
                  Now we draw the resultant vectors,  and  head-to-tail:

                  [image: 68589653e4d9a575674a32011f3e18ce.png]
                  You can check this answer by using the tail-to-head method without first determining the resultant in the -direction and the -direction.

                

              

              
                
                  Sketch the resultant of the following force vectors using the tail-to-head method by first determining the resultant in the - and -directions:

                  
                    	 in the positive -direction

                    	 in the negative -direction

                    	 in the negative -direction

                    	 in the negative -direction

                  

                

                
                  We choose a scale of  : .

                  We first determine 

                  Draw the Cartesian plane with the vectors in the -direction:

                  [image: 7cd0f4a521ce6334a1bb6461f5680b1b.png]
                  This is  since it is the only vector in the -direction.

                  Secondly determine 

                  Next we draw the Cartesian plane with the vectors in the -direction:

                  [image: 61c7f0b1ee5e931239b31fe8be127715.png]
                  Now we draw the resultant vectors,  and  head-to-tail:

                  [image: 26bbf72764bec8d34ad45325a1aeb2c4.png]
                  You can check this answer by using the tail-to-head method without first determining the resultant in the -direction and the -direction.

                

              

              For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
            

          

        

        
          Sketching tail-to-tail method

          In this method we draw the two vectors with their tails on the origin. Then we draw a line parallel to the first vector from the head of the second vector and vice versa. Where the parallel lines intersect is the head of the resultant vector that will also start at the origin. We will only deal with perpendicular vectors but this procedure works for any vectors.

          
            When dealing with more than two vectors the procedure is repetitive. First find the resultant of any two of the vectors to be added. Then use the same method to add the resultant from the first two vectors with a third vector. This new resultant is then added to the fourth vector and so on, until there are no more vectors to be added.

          

          Let us apply this procedure to the same two vectors we used to illustrate the head-to-tail method:

          
            	 in the positive -direction

            	 in the positive -direction

          

          We first draw a Cartesian plane with the first vector originating at the origin:

          [image: 6d845a34bc851dd4f5f1e63519573df1.png]
          Then we add the second vector but also originating from the origin so that the vectors are drawn tail-to-tail:

          [image: 35f11a7900287a822125ce1b15955235.png]
          Now we draw a line parallel to  from the head of :

          [image: fd90f5d7a2243a0f35c7f1db70cf5dc1.png]
          Next we draw a line parallel to  from the head of :

          [image: 2bbd636b22187839d32e84c2329ca2ae.png]
          Where the two lines intersect is the head of the resultant vector which will originate at the origin so:

          [image: 1f489c4637b429a90dacd22a6a617790.png]
          You might be asking what you would do if you had more than 2 vectors to add together. In this case all you need to do is first determine   by adding all the vectors that are parallel to the -direction and  by adding all the vectors that are parallel to the -direction. Then you use the tail-to-tail method to find the resultant of  and .

        

        
          
            Exercise 1.4
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              
                Sketch the resultant of the following force vectors using the tail-to-tail method:

                
                  	 in the positive -direction

                  	 in the negative -direction

                

              

              
                We first draw a Cartesian plane with the first vector originating at the origin:

                [image: b39f62ebdeefd77e8376a2f1d3fca4ed.png]
                Then we add the second vector but also originating from the origin so that the vectors are drawn tail-to-tail:

                [image: af0b519d80e57434840d1e9fdff0136d.png]
                Now we draw a line parallel to  from the head of :

                [image: e488325171c5b31428dbd6f1d5af7bd7.png]
                Next we draw a line parallel to  from the head of :

                [image: 585d38d5bd967dce12321df45eeec465.png]
                Where the two lines intersect is the head of the resultant vector which will originate at the origin so:

                [image: 58a8f16c350b2a68f417b2d476ff8362.png]
              

            

            
              
                Sketch the resultant of the following force vectors using the tail-to-tail method by first determining the resultant in the - and -directions:

                
                  	 in the positive -direction

                  	 in the negative -direction

                  	 in the negative -direction

                  	 in the negative -direction

                

              

              
                We need to determine  and  and then use these to find the resultant.

                Determine .

                Draw the Cartesian plane with the vectors in the -direction:

                [image: d40925c927c57838052b26f9213576ec.png]
                This is  since it is the only vector in the -direction.

                Secondly determine 

                Next we draw the Cartesian plane with the vectors in the -direction:

                [image: 8dfae0bddd967b84aef292d8d138caa8.png]
                Now we draw the resultant vectors,  and  tail-to-tail:

                [image: 5e4f5aa170b80ad4fdedb112effc193d.png]
                Now we can draw the lines to show us where the head of the resultant must be:

                [image: 0b907746718e32de40dcdb66149f22dc.png]
                And finally we find the resultant:

                [image: 29938325bb140af5ab25f8eb68e22f4b.png]
              

            

            
              
                Sketch the resultant of the following force vectors using the tail-to-tail method by first determining the resultant in the - and -directions:

                
                  	 in the positive -direction

                  	 in the negative -direction

                  	 in the negative -direction

                  	 in the negative -direction

                

              

              
                We choose a scale of  = .

                We first determine 

                Draw the Cartesian plane with the vectors in the -direction:

                [image: 732101885b3f99bc74fa7594ca4cb2b6.png]
                This is  since it is the only vector in the -direction.

                Secondly determine 

                Next we draw the Cartesian plane with the vectors in the -direction:

                [image: 61c7f0b1ee5e931239b31fe8be127715.png]
                Now we draw the resultant vectors,  and  tail-to-tail:

                [image: 5ff1b85dcf6e842c398e46bd60241f8b.png]
                Now we can draw the lines to show us where the head of the resultant must be:

                [image: ac5d464dfa212135ba32fe616753c7a8.png]
                And finally we find the resultant:

                [image: e0aeb862ec48044232bac527dc587687.png]
              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

        
          Closed vector diagrams

          A closed vector diagram is a set of vectors drawn on the Cartesian using the tail-to-head method and that has a resultant with a magnitude of zero. This means that if the first vector starts at the origin the last vector drawn must end at the origin. The vectors form a closed polygon, no matter how many of them are drawn. Here are a few examples of closed vector diagrams:

          [image: 414b059709e445cc7b78c9d5da42d48c.png]
          In this case there were 3 force vectors. When drawn tail-to-head with the first force starting at the origin the last force drawn ends at the origin. The resultant would have a magnitude of zero. The resultant is drawn from the tail of the first vector to the head of the final vector. In the diagram below there are 4 vectors that also form a closed vector diagram.

          [image: 2940894c749939e4e75cfd722344b344.png]
          In this case with 4 vectors, the shape is a 4-sided polygon. Any polygon made up of vectors drawn tail-to-head will be a closed vector diagram because a polygon has no gaps.

        

        
          Using Pythagoras' theorem to find magnitude

          If we wanted to know the resultant of the three blue vectors and the three red vectors in Figure 1.3 we can use the resultant vectors in the - and -directions to determine this.

          
            [image: c65a486766bd3b90f2c3bd72016967ff.png]
            
              Figure 1.4: Finding the resultant.

            

          

          The black arrow represents the resultant of the vectors  and . We can find the magnitude of this vector using the theorem of Pythagoras because the three vectors form a right angle triangle. If we had drawn the vectors to scale we would be able to measure the magnitude of the resultant as well.

          What we've actually sketched out already is our approach to finding the resultant of many vectors using components so remember this example when we get there a little later.

          
            Worked example 4: Finding the magnitude of the resultant

            
              The force vectors in Figure 1.3 have the following magnitudes: , ,  for the blue ones and ,  and  for the red ones. Determine the magnitude of the resultant.

            

            
              Determine the resultant of the vectors parallel to the -axis

              The resultant of the vectors parallel to the -axis is found by adding the magnitudes (lengths) of three vectors because they all point in the same direction. The answer is = +  +  =  in the positive -direction.

            

            
              Determine the resultant of the vectors parallel to the -axis

              The resultant of the vectors parallel to the -axis is found by adding the magnitudes (lengths) of three vectors because they all point in the same direction. The answer is = +  +  =  in the positive -direction.

            

            
              Determine the magnitude of the resultant

              We have a right angled triangle. We also know the length of two of the sides. Using Pythagoras we can find the length of the third side. From what we know about resultant vectors this length will be the magnitude of the resultant vector.

              The resultant is:
                      

            

            
              Quote the final answer

              Magnitude of the resultant: 

            

          

          Note: we did not determine the resultant vector in the worked example above because we only determined the magnitude. A vector needs a magnitude and a direction. We did not determine the direction of the resultant vector.

        

      

      
        Graphical methods (ESBK9)

        
          Graphical techniques

          In grade 10 you learnt how to add vectors in one dimension graphically.

          We can expand these ideas to include vectors in two-dimensions. The following worked example shows this.

          
            Worked example 5: Finding the magnitude of the resultant in two dimensions graphically

            
              Given two vectors,  =  in the positive -direction and  =  in the positive -direction, use the tail-to-head method to find the resultant of these vectors graphically.

            

            
              Choose a scale and draw axes

              The vectors we have do not have very big magnitudes so we can choose simple scale, we can use  :  as our scale for the drawing.

              Then we draw axes that the vector diagram should fit in. The largest vector has length  and both vectors are in the positive direction so we can draw axes from the origin to  and expect the vectors to fit.

              [image: 5ed7d129b3e263a979dccb5c4106e102.png]
            

            
              Draw 

              The magnitude of  is  so the arrow we need to draw must be  long. The arrow must point in the positive -direction.

              [image: 102ab7dc20b0c4638ccdce63b5daef5e.png]
            

            
              Draw 

              The length of  is  so the arrow we need to draw must be  long. The arrow must point in the positive -direction. The important fact to note is that we are implementing the head-to-tail method so the vector must start at the end (head) of .

              [image: 39f2d0ab8923bfeeaee9fd24a88b5c15.png]
            

            
              Draw the resultant vector, 

              The resultant vector is the vector from the tail of the first vector we drew directly to the head of the last vector we drew. This means we need to draw a vector from the tail of  to the head of .

              [image: b2a852942fc92732b359d87da789798a.png]
            

            
              Measure the resultant, 

              We are solving the problem graphically so we now need to measure the magnitude of the vector and use the scale we chose to convert our answer from the diagram to the actual result. In the last diagram the resultant,  is  long therefore the magnitude of the vector is .

              The direction of the resultant, , we need to measure from the diagram using a protractor. The angle that the vector makes with the -axis is .

            

            
              Quote the final answer

               is  at  from the positive -direction.

            

          

          In the case where you have to find the resultant of more than two vectors first apply the tail-to-head method to all the vectors parallel to the one axis and then all the vectors parallel to the other axis. For example, you would first calculate  from all the vectors parallel to the -axis and then  from all the vectors parallel to the -axis. After that you apply the same procedure as in the previous worked example to the get the final resultant.

          
            Worked example 6: Finding the magnitude of the resultant in two dimensions graphically

            
              Given the following three force vectors, determine the resultant force:

              
                	
                   =  in the positive -direction

                

                	
                   =  in the positive -direction

                

                	
                   =  in the negative -direction

                

              

            

            
              Determine 

              First we determine the resultant of all the vectors that are parallel to the -axis. There are two vectors  and  that we need to add. We do this using the tail-to-head method for co-linear vectors.

              [image: 52146e13d8006d5ffb9eb38c3eb2e84f.png]
              The single vector, , that would give us the same outcome is:

              [image: c08b14029ada287d708059212f353c68.png]
            

            
              Determine 

              There is only one vector in the -direction, , therefore  = .

            

            
              Choose a scale and draw axes

              The vectors we have do not have very big magnitudes so we can choose simple scale, we can use  :  as our scale for the drawing.

              Then we draw axes that the diagram should fit on. The longest vector has length . We need our axes to extend just further than the vectors aligned with each axis. Our axes need to start at the origin and go beyond  in the positive -direction and further than  in the negative -direction. Our scale choice of  :  means that our axes actually need to extend  in the positive -direction and further than  in the negative -direction

              [image: e0c640b20fae8e4b14b6e7645fd05114.png]
            

            
              Draw 

              The magnitude of  is   so the arrow we need to draw must be  long. The arrow must point in the positive -direction.

              [image: 24c814ff11bd2425dc6272f807d53d05.png]
            

            
              Draw 

              The magnitude of  is  so the arrow we need to draw must be  long. The arrow must point in the negative -direction. The important fact to note is that we are implementing the head-to-tail method so the vector must start at the end (head) of .

              [image: 4050bfdae72ed2f8683133c389912bf1.png]
            

            
              Draw the resultant vector, 

              The resultant vector is the vector from the tail of the first vector we drew directly to the head of the last vector we drew. This means we need to draw a vector from the tail of  to the head of .

              [image: 0407cf6499f4ae960daa2e3566f62854.png]
            

            
              Measure the resultant, 

              We are solving the problem graphically so we now need to measure the magnitude of the vector and use the scale we chose to convert our answer from the diagram to the actual result. In the last diagram the resultant,  is  long therefore the magnitude of the vector is .

              The direction of the resultant we need to measure from the diagram using a protractor. The angle that the vector makes with the -axis is .

            

            
              Quote the final answer

               is  at  from the positive -direction.

            

          

          
            Worked example 7: Finding the resultant in two dimensions graphically

            
              Given the following three force vectors, determine the resultant force:

              
                	
                   =  in the positive -direction

                

                	
                   =  in the positive -direction

                

                	
                   =  in the negative -direction

                

                	
                   =  in the negative -direction

                

              

            

            
              Determine 

              There is only one vector in the -direction, , therefore  = .

            

            
              Determine 

              Then we determine the resultant of all the vectors that are parallel to the -axis. There are three vectors ,  and  that we need to add. We do this using the tail-to-head method for co-linear vectors.

              [image: a63f742b3999ba1aa8c1379bdc135481.png]
              The single vector, , that would give us the same effect is:

              [image: daf0f90146947a3eba894e4f75be1f0f.png]
            

            
              Choose a scale and draw axes

              We choose a scale  :  for the drawing.

              Then we draw axes that the diagram should fit in. We need our axes to extend just further than the vectors aligned with each axis. Our axes need to start at the origin and go beyond  in the positive -direction and further than  in the negative -direction. Our scale choice of  =  means that our axes actually need to extend  in the positive -direction and further than  in the negative -direction

              [image: 0fb0a0752b44aa3e5913b5c3ad516e39.png]
            

            
              Draw 

              The magnitude of  is   so the arrow we need to draw must be  long. The arrow must point in the positive -direction.

              [image: 0c5679e84e44d5f4c8487bf579e297d5.png]
            

            
              Draw 

              The magnitude of  is  so the arrow we need to draw must be  long. The arrow must point in the negative -direction. The important fact to note is that we are implementing the head-to-tail method so the vector must start at the end (head) of .

              [image: 739ce09ef80d7aadf2f706b8bb107229.png]
            

            
              Draw the resultant vector, 

              The resultant vector is the vector from the tail of the first vector we drew directly to the head of the last vector we drew. This means we need to draw a vector from the tail of  to the head of .

              [image: e41cda14d223f7e606a81905a9c5affd.png]
            

            
              Measure the resultant, 

              We are solving the problem graphically so we now need to measure the magnitude of the vector and use the scale we chose to convert our answer from the diagram to the magnitude of the vector. In the last diagram the resultant,  is  long therefore the magnitude of the vector is .

              The direction of the resultant we need to measure from the diagram using a protractor. The angle that the vector makes with the -axis is  degrees.

            

            
              Quote the final answer

               is  at  from the positive -direction.

            

          

          
            Worked example 8: Finding the resultant in two dimensions graphically

            
              A number of tugboats are trying to manoeuvre a submarine in the harbour but they are not working as a team. Each tugboat is exerting a different force on the submarine.

              [image: ]
              Given the following force vectors, determine the resultant force:

              
                	
                   =  in the positive -direction

                

                	
                   =  in the positive -direction

                

                	
                   =  in the negative -direction

                

                	
                   =  in the negative -direction

                

              

            

            
              Convert to consistent S.I. units

              To use the graphical method of finding the resultant we need to work in the same units. Strictly speaking in this problem all the vectors are in newtons but they have different factors which will affect the choice of scale. These need to taken into account and the simplest approach is to convert them all to a consistent unit and factor. We could use kN or N, the choice does not matter. We will choose kN. Remember that k represents a factor of .

               and  do not require any adjustment because they are both in kN. To convert N to kN we use:
                      

              To convert the magnitude of  to kN:
                        
                    Therefore  =  in the positive -direction.

              To convert the magnitude of  to kN:
                        
                    Therefore  =  in the negative -direction. So:

              
                	
                   =  in the positive -direction

                

                	
                   =  in the positive -direction

                

                	
                   =  in the negative -direction

                

                	
                   =  in the negative -direction

                

              

            

            
              Choose a scale and draw axes

              The vectors we have do have very big magnitudes so we need to choose a scale that will allow us to draw them in a reasonable space, we can use  :  as our scale for the drawings.

            

            
              Determine 

              There is only one vector in the -direction, , therefore  = .

            

            
              Determine 

              Then we determine the resultant of all the vectors that are parallel to the -axis. There are three vectors ,  and  that we need to add. We do this using the tail-to-head method for co-linear vectors.

              [image: 38a8d0502fc37c396a7548151944e5a5.png]
              The single vector, , that would give us the same outcome is:

              [image: 0b48bcccd364975296199bdc652fa237.png]
            

            
              Draw axes

              Then we draw axes that the diagram should fit on. We need our axes to extend just further than the vectors aligned with each axis. Our axes need to start at the origin and go beyond  in the positive -direction and further than  in the negative -direction. Our scale choice of  :  means that our axes actually need to extend  in the positive -direction and further than  in the negative -direction

              [image: 3f9aada67904ba123a9689f819833bec.png]
            

            
              Draw 

              The length of  is   so the arrow we need to draw must be  long. The arrow must point in the positive -direction.

              [image: 70613b64aa40cbec157e0d1e6daa0598.png]
            

            
              Draw 

              The length of  is  so the arrow we need to draw must be  long. The arrow must point in the negative -direction. The important fact to note is that we are implementing the head-to-tail method so the vector must start at the end (head) of .

              [image: 6bb5e6f7ad7af83b4fd9271327a067a6.png]
            

            
              Draw the resultant vector, 

              The resultant vector is the vector from the tail of the first vector we drew directly to the head of the last vector we drew. This means we need to draw a vector from the tail of  to the head of .

              [image: bceb97b8ceeb5277d334a1776b2cb9e3.png]
            

            
              Measure the resultant, 

              We are solving the problem graphically so we now need to measure the magnitude of the vector and use the scale we chose to convert our answer from the diagram to the actual result. In the last diagram the resultant,  is  long therefore the magnitude of the vector is .

              The direction of the resultant we need to measure from the diagram using a protractor. The angle that the vector makes with the -axis is .

            

            
              Quote the final answer

               is  at  from the positive -direction.

            

          

        

      

      
        Algebraic methods (ESBKB)

        
          Algebraic addition and subtraction of vectors

          In grade 10 you learnt about addition and subtraction of vectors in one dimension. The following worked example provides a refresher of the concepts.

          
            Worked example 9: Adding vectors algebraically

            
              A force of  to the right  is applied to a crate. A second force of  to the left  is also applied to the crate. Calculate algebraically the resultant of the forces applied to the crate.

            

            
              Draw a sketch

              A simple sketch will help us understand the problem.

              [image: e96dfa70c9d2649e71fa12efc9d013ad.png]
            

            
              Decide which method to use to calculate the resultant

              Remember that force is a vector. Since the forces act along a straight line (i.e. the -direction), we
can use the algebraic technique of vector addition.

            

            
              Choose a positive direction

              Choose the positive direction to be to the right. This means that the negative direction is to the left.

              Rewriting the problem using the choice of a positive direction gives us a force of  in the positive -direction and force of  in the negative -direction being applied to the crate.

            

            
              Now define our vectors algebraically

              
            

            
              Add the vectors

              Thus, the resultant force is:

              
            

            
              Quote the resultant

              Remember that in this case a positive force means to the right:  to the right.

            

          

          We can now expand on this work to include vectors in two dimensions.

          
            Worked example 10: Algebraic solution in two dimensions

            
              A force of  in the positive -direction acts simultaneously (at the same time) to a force of  in the positive -direction. Calculate the magnitude of the resultant force.

            

            
              Draw a rough sketch

              As before, the rough sketch looks as follows:

              [image: 657c31a3a9b72e75fbfdc3dfaed7464b.png]
            

            
              Determine the length of the resultant

              Note that the triangle formed by the two force vectors and the resultant vector is a right-angle triangle. We can thus use the Theorem of Pythagoras to determine the length of the resultant. Let  represent the length of the resultant vector. Then:

                      

            

            
              Quote the resultant

              The magnitude of the resultant force is then .

            

          

        

        
          Direction

          For two dimensional vectors we have only covered finding the magnitude of vectors algebraically. We also need to know the direction. For vectors in one dimension this was simple. We chose a positive direction and then the resultant was either in the positive or in the negative direction. In grade 10 you learnt about the different ways to specify direction. We will now look at using trigonometry to determine the direction of the resultant vector.

          We can use simple trigonometric identities to calculate the direction. We can calculate the direction of the resultant in the previous worked example.

          
            Worked example 11: Direction of the resultant

            
              A force of  in the positive -direction acts simultaneously (at the same time) to a force of  in the positive -direction. Calculate the magnitude of the resultant force.

            

            
              Magnitude

              We determined the magnitude of the resultant vector in the previous worked example to be . The sketch of the situation is:

              [image: 9f576aef35b9271f3509a098d88e8486.png]
            

            
              Determine the direction of the resultant

              To determine the direction of the resultant force, we calculate the angle α between the resultant force vector and the positive -axis, by using simple trigonometry:
                  

            

            
              Quote the resultant

              The resultant force is then  at  to the positive -axis.

            

          

        

      

    

  
        Exercise 1.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                
A force of  in the positive -direction acts simultaneously (at the same time) to a force of  in the positive -direction. Calculate the resultant force.


            

                    
We draw a rough sketch:


                  [image: 4497a86fa0a5ef9c87688735b0bab797.png]Now we determine the length of the resultant.s


                  
We note that the triangle formed by the two force vectors and the resultant vector is a right-angle triangle. We can thus use the Theorem of Pythagoras to determine the length of the resultant. Let  represent the length of the resultant vector. Then:

                      


                  
To determine the direction of the resultant force, we calculate the angle α between the resultant force vector and the positive -axis, by using simple trigonometry:
                  


                  
The resultant force is then  at  to the positive -axis.


                 


                
A force of  in the negative -direction acts simultaneously to a force of  in the positive -direction. Calculate the resultant force.


            

                    
We draw a rough sketch:


                  [image: 6aaf376eb7efe1c1e0ddac18aedbaa59.png]Now we determine the length of the resultant.


                  
We note that the triangle formed by the two force vectors and the resultant vector is a right-angle triangle. We can thus use the Theorem of Pythagoras to determine the length of the resultant. Let  represent the length of the resultant vector. Then:

                      


                  
To determine the direction of the resultant force, we calculate the angle α between the resultant force vector and the positive -axis, by using simple trigonometry:
                  


                  
The resultant force is then  at  to the -axis. However we actually give this as  (i.e.  minus ) to keep with the convention we have defined of giving vector directions.


                 


                
Four forces act simultaneously at a point, find the resultant if the forces are:


        	
 =  in the positive -direction



	
 =  in the positive -direction



	
 =  in the negative -direction



	
 =  in the negative -direction






                   
We note that we have more than two vectors so we must first find the resultant in the -direction and the resultant in the -direction.


                   
In the -direction we only have one vector and so this is the resultant.


                   
In the -direction we have three vectors. We can add these algebraically to find :


                   Thus, the resultant force is:


                  Now we use  and  to find the resultant.


                  
We note that the triangle formed by ,  and the resultant vector is a right-angle triangle. We can thus use the Theorem of Pythagoras to determine the length of the resultant. Let  represent the length of the resultant vector. Then:
                      


                  
To determine the direction of the resultant force, we calculate the angle α between the resultant force vector and the positive -axis, by using simple trigonometry:
                  


                  
The resultant force is then  at  to the -axis. However we actually give this as  to keep with the convention we have defined of giving vector directions.


                 


                
The following forces act simultaneously on a pole, if the pole suddenly snaps in which direction will it be pushed:


        	
 =  in the negative -direction



	
 =  in the negative -direction



	
 =  in the negative -direction



	
 =  in the negative -direction






                   
To determine the answer we need to find the magnitude and direction of the resultant. This is then the direction in which the pole will be pushed.


                   
We note that we have more than two vectors so we must first find the resultant in the -direction and the resultant in the -direction.


                   
In the -direction we only have one vector and so this is the resultant.


                   
In the -direction we have three vectors. We can add these algebraically to find :


                   Thus, the resultant force is:


                  Now we use  and  to find the resultant.


                  
We note that the triangle formed by ,  and the resultant vector is a right-angle triangle. We can thus use the Theorem of Pythagoras to determine the length of the resultant. Let  represent the length of the resultant vector. Then:
                      


                      
A rough sketch will help to determine the direction.


                      [image: d295941e03368da87032b3556b6a5475.png]To determine the direction of the resultant force, we calculate the angle α between the resultant force vector and the positive -axis, by using simple trigonometry:
                  


                  
The resultant force acts in a direction of  to the -axis. However we actually give this as  to keep with the convention we have defined of giving vector directions.


                 

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



    
      1.3 Components of vectors (ESBKC)

      In the discussion of vector addition we saw that a number of vectors acting
together can be combined to give a single vector (the resultant). In
much the same way a single vector can be broken down into a number of vectors which when added give that original vector. These vectors which sum to the original are called components of the original vector. The process of breaking a vector into its components is called resolving into components.

      In practise it is most useful to resolve a vector into components
which are at right angles to one another, usually horizontal and vertical. Think about all the problems we've solved so far. If we have vectors parallel to the - and -axes problems are straightforward to solve.

      Any vector can be resolved into a horizontal and a vertical component. If  is a vector, then the horizontal component of  is  and the vertical component is .

      [image: 6f53fd6df983bd86925e844f2c9ef291.png]
      When resolving into components that are parallel to the - and -axes we are always dealing with a right-angled triangle. This means that we can use trigonometric identities to determine the magnitudes of the components (we know the directions because they are aligned with the axes).

      From the triangle in the diagram above we know that
                     and
                    

      
        
        
      

      Note that the angle is measured counter-clockwise from the positive -axis.

      
        Worked example 12: Resolving a vector into components

        
          A force of  acts at an angle of  to the positive -axis. Resolve this force into components parallel to the - and -axes.

        

        
          Draw a rough sketch of the original vector

          [image: b9cf2abd659a6c45ab37aa8d7ee4784a.png]
        

        
          Determine the vector components

          Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

          [image: 5703c0ebd69449e8da137a9c5b2cc827.png]
          Notice how the two components acting together give the original vector as
their resultant.

        

        
          Determine the magnitudes of the component vectors

          Now we can use trigonometry to calculate the magnitudes of the
components of the original displacement:

          
            
          

          and

          
            
          

          Remember  and  are the magnitudes of the components.  is in the positive -direction and  is in the positive -direction.

        

      

      
        Worked example 13: Resolving a vector into components

        
          A force of  acts at an angle of  to the positive -axis. Resolve this force into components parallel to the - and -axes.

        

        
          Draw a rough sketch of the original vector

          [image: 237558d0d2f3372af9e58f9a39d3e84e.png]
        

        
          Determine the vector components

          Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

          Now we can use trigonometry to calculate the magnitudes of the
components of the original force:

          
            
          

          and

          
            
          

          Notice that by using the full angle we actually get the correct signs for the components if we use the standard Cartesian coordinates.  is in the negative -direction and  is in the negative -direction.

        

      

      
        
          Exercise 1.6
          Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            
              Resolve each of the following vectors into components:

              
                	= at  to the positive -axis.

                	= at  to the positive -axis.

                	= at  to the positive -axis.

                	= at  to the positive -axis.

              

            

            
              
                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: 9937709c2eccbcc735aabfc49c623d23.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: 9ce097b4fe748b338fc5cfce25f58de6.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: 330325d9e3f89a8c0bbe81739bd771c6.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

                	
                  Draw a rough sketch of the original vector (we use a scale of  = )

                  [image: d9de7bb182c6af40ef80e7dc40cc2310.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

              

            

          

          
            
              Resolve each of the following vectors into components:

              
                	= at  to the positive -axis.

                	= at  to the positive -axis.

                	= at  to the positive -axis.

                	= at  to the positive -axis.

              

            

            
              
                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: 134345fa11f16826e4ef1d6646583cc2.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse. We do not need to convert to  but we must remember to keep the same units throughout.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: 28bc9023f20073a949e5b0185cfc8111.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse. We do not need to convert to  but we must remember to keep the same units throughout.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: c8a09bf545a2566caa7ce1aa0bf2386d.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

                	
                  Draw a rough sketch of the original vector (we use a scale of  : )

                  [image: 2b752f76e6e458846b6557fc0e649271.png]
                  Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.

                  Now we can use trigonometry to calculate the magnitudes of the components of the original force:

                  
                    
                  

                  and

                  
                    
                  

                

              

            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

      
        Vector addition using components (ESBKD)

        Components can also be used to find the resultant of vectors. This technique can be applied to both graphical and algebraic methods of finding the resultant. The method is straightforward:

        
          	make a rough sketch of the problem;

          	find the horizontal and vertical components of each vector;

          	find the sum of all horizontal components, ;

          	find the sum of all the vertical components, ;

          	then use them to find the resultant, .

        

        Consider the two vectors,  and , in Figure 1.5, together with their resultant, .

        
          [image: 7a6d47d7e03cdb49ba29cd7455e02386.png]
          
              Figure 1.5: An example of two vectors being added to give a resultant.
            

        

        Each vector in Figure 1.5 can be broken down into one component in the -direction (horizontal) and one in the -direction (vertical). These components are two vectors which when added give you the original vector as the resultant. This is shown in Figure 1.6 below:

        
          [image: 6578e1f4572539b72a487b82b9805200.png]
          
              Figure 1.6: Adding vectors using components.
            

        

        We can see that:

               

        In summary, addition of the -components of the two original
vectors gives the -component of the resultant. The same applies to
the -components. So if we just added all the components
together we would get the same answer! This is another important
property of vectors.

        
          Worked example 14: Adding vectors using components

          
            If in Figure 1.6, = at an angle of  to the horizontal and = at an angle of  to the horizontal, find the resultant force, .

          

          
            Decide how to tackle the problem

            The first thing we must realise is that the order that we add the vectors does not matter. Therefore, we can work through the vectors to be added in any order. We also draw up the following table to help us work through the problem:

            
              
                	
                  
                    Vector
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    Total
                  

                
              

              
                	
                  
                
                	
                	
                	
              

              
                	
                  
                
                	
                	
                	
              

              
                	Resultant
                	
                	
                	
              

            

          

          
            Resolve  into components

            We find the components of  by using known trigonometric ratios. First we find the magnitude of the vertical component, :
               

            Secondly we find the magnitude of the horizontal component, :
               

            [image: bb17a82ebc3f17489474f9a7dc40c9a6.png]
            The components give the sides of the right angle triangle, for which the original vector, , is the hypotenuse.

            
              
                	
                  
                    Vector
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    Resultant
                  

                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                	
                	
              

              
                	Resultant
                	
                	
                	
              

            

          

          
            Resolve  into components

            We find the components of  by using known trigonometric ratios. First we find the magnitude of the vertical component, :

            
              
            

            Secondly we find the magnitude of the horizontal component, :

            
              
            

            [image: 4d0629dfa26b2a1c1a16c750f644b3cf.png]
            
              
                	
                  
                    Vector
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    Total
                  

                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	Resultant
                	
                	
                	
              

            

          

          
            Determine the components of the resultant vector

            Now we have all the components. If we add all the horizontal components then
                    we will have the -component of the resultant vector, . Similarly, we add all the vertical components then we will have the -component of the resultant vector, .

            
              
            

            Therefore,  is  to the right.

            
              
            

            Therefore,  is  up.

            
              
                	
                  
                    Vector
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    Total
                  

                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	Resultant
                	
                  
                  
                
                	
                  
                  
                
                	
              

            

          

          
            Determine the magnitude and direction of the resultant vector

            Now that we have the components of the resultant, we can use the Theorem of Pythagoras to determine the magnitude of the resultant, R.

            
              
            

            [image: a7271ec3ecd5bf8312dd27860eb0160e.png]
            The magnitude of the resultant, R is . So all we have to do is calculate its direction. We can specify the direction as the angle the vectors makes with a known direction. To do this you only need to visualise the vector as starting at the origin of a coordinate system. We have drawn this explicitly below and the angle we will calculate is labelled α.

            Using our known trigonometric ratios we can calculate the value of :

            
              
            

          

          
            Quote the final answer

             is  at an angle of  to the positive -axis.

          

        

        
          Worked example 15: Resultant using components

          
            Determine, by resolving into components, the resultant of the following four forces acting at a point:

            
              	= at  to the positive -axis.

              	= at  to the positive -axis.

              	= at  to the positive -axis.

              	= at  to the positive -axis.

            

          

          
            Sketch the problem

            Draw all of the vectors on the Cartesian plane. This does not have to be precisely accurate because we are solving algebraically but vectors need to be drawn in the correct quadrant and with the correct relative positioning to each other.

            [image: c10050aed67b8530d005920997e1525e.png]
            We are going to record the various components in a table to help us manage keep track of the calculation. For each vector we need to determine the components in the - and -directions.

            
              
                	
                  
                    Vector
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    Total
                  

                
              

              
                	
                  
                
                	
                	
                	
                  
                  
                
              

              
                	
                  
                
                	
                	
                	
                  
                  
                
              

              
                	
                  
                
                	
                	
                	
                  
                  
                
              

              
                	
                  
                
                	
                	
                	
                  
                  
                
              

              
                	
                  
                
                	
                	
                	
              

            

          

          
            Determine components of 

            [image: 454deb9a81adcc7dfb4e305362a01124.png]
            
              
            

            Secondly we find the magnitude of the horizontal component, :

            
              
            

          

          
            Determine components of 

            [image: 8ea7c030db3d78d55e9222b3f42a5bad.png]
            
              
            

            Secondly we find the magnitude of the horizontal component, :

            
              
            

          

          
            Determine components of 

            [image: 1ff4cb9ae6b0872700422a8837f17018.png]
            
              
            

            Secondly we find the magnitude of the horizontal component, :

            
              
            

          

          
            Determine components of 

            [image: e5f45de8695584e1c883f5a5c97a34e9.png]
            
              
            

            Secondly we find the magnitude of the horizontal component, :

            
              
            

          

          
            Determine components of resultant

            Sum the various component columns to determine the components of the resultant. Remember that if the component was negative don't leave out the negative sign in the summation.

            
              
                	
                  
                    Vector
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    -component
                  

                
                	
                  
                    Total
                  

                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
                  
                  
                
              

              
                	
                  
                
                	
                  
                  
                
                	
                  
                  
                
                	
              

            

            Now that we have the components of the resultant, we can use the Theorem of Pythagoras to determine the magnitude of the resultant, R.

            
              
            

            We can also determine the angle with the positive -axis.

            
              
            

          

          
            Quote the final answer

            The resultant has a magnitude of  at and angle of  to the positive -direction.

          

        

        
          An experiment for informal assessment on using force boards to determine the resultant of vectors is included. In this experiment learners will use a force board to determine the resultant of three non-linear vectors. You will need blank paper, force board, 4 spring balances, an assortment of weights, gut or string and four pulleys per group. This experiment provides learners with the opportunity for them to see an abstract mathematical idea in action. Learners can use graphical techniques such as the tail-to-head method to find the resultant of three of the four measured forces. The questions at the end of the experiment guide learners in thinking about the results they have obtained.

        

        
          Force board

          
            Aim

            Determine the resultant of three non-linear forces using a force board.

          

          
            Apparatus and materials

            You will need:

            
              	blank paper

              	force board

              	4 spring balances

              	assortment of weights

              	gut or string

              	four pulleys

            

            [image: ]
          

          
            Method

            Before beginning the detailed method think about the strategy. By connecting a cord to the ring, running it over a pulley and hanging weights off it you can get a force exerted on the ring. The more weights or heavier the weight you hang the greater the force. The force is in the direction of the cord. If you run a number of cords over pulleys you are exerting more forces, all in different directions, on the ring. So we have a system where we can change the magnitude and direction of the forces acting on the ring. By putting a spring balance between the cord and the ring, we can measure the force. Putting a piece of paper under the ring allows us to draw the directions and the readings on the spring balances allows us to measure the magnitude.

            We are going to use this information to measure the forces acting on the rings and then we can determine the resultants graphically.

            
              	
                Set up the forceboard and place a piece of paper under the ring.

              

              	
                Set up four different forces by connecting a spring balance to the ring on the one side and some cord on the other side. Run the cord over a pulley and attach some weights to it. Work in a group to do this effectively.

              

              	Draw a line along each cord being careful not to move any of them.

              	Make a note of the reading on each spring balance.

              	Now remove the paper.

              	Working on the paper, draw each line back towards the where the centre of the ring had been. The lines should all intersect at a point. Make this point the centre of your Cartesian coordinate system.

              	Now choose an appropriate scale to relate the length of arrows to the readings on the spring balances. Using the appropriate spring balance and correct line on the paper, draw an arrow to represent each of the forces.

            

          

          
            Results

            For two different choices of 3 of the force vectors we will determine the resultant. To determine the resultant we need to add the vectors together. The easiest way to do this is to replicate the vectors using a ruler and protractor and draw them tail-to-head.

          

          
            Conclusions and questions

            Note the direction and the magnitudes of the resultants of the various combinations.

            
              	How does the calculated resultant compare to the vector that wasn't used to calculate the resultant in each case?

              	What general relationship should exist between the resultant and the fourth vector and why do you think this is the case?

              	Would this be the same if we had more or less forces in the problem? Justify your answer.

            

          

        

      

      
        
          Simulation: 23FV
        

      

      
        
          Video: 23FW
        

      

    

  
        1.4 Chapter summary (ESBKF)
Presentation: 23FX
	
            
A vector has a magnitude and direction.


          

	
            
Vectors can be used to represent many physical quantities that have a magnitude and direction, like forces.


          

	
            
Vectors may be represented as arrows where the length of the arrow indicates the magnitude and the arrowhead indicates the direction of the vector.


          

	
          
Vectors in two dimensions can be drawn on the Cartesian plane.


          

	
            
Vectors can be added graphically using the head-to-tail method or the tail-to-tail method.


          

	
              
A closed vector diagram is a set of vectors drawn on the Cartesian using the tail-to-head method and that has a resultant with a magnitude of zero.


          

	
              
Vectors can be added algebraically using Pythagoras' theorem or using components.


          

	
              
The direction of a vector can be found using simple trigonometric calculations.


          

	
            
The components of a vector are a series of vectors that, when combined, give the original vector as their resultant.


          

	
            
Components are usually created that align with the Cartesian coordinate axes. For a vector  that makes an angle of  with the positive -axis the -component is  and the -component is .


          




        Exercise 1.7Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Draw the following forces as vectors on the Cartesian plane originating at the origin:


                	 in the positive -direction

	 in the positive -direction




                
We choose a scale of  : .


                [image: eb69c6d1044509b26f453b96e999893e.png]


Draw the following forces as vectors on the Cartesian plane:


                	 in the positive -direction

	 in the negative -direction

	 in the positive -direction




                
We choose a scale of  : .


                [image: cd819ac564d961badebc176d6f13c939.png]


Find the resultant in the -direction, , and -direction,  for the following forces:


                	 in the positive -direction

	 in the positive -direction

	 in the negative -direction




                
We choose a scale of :  and for our diagram we will define the positive direction as to the right.


                
We note that there are no vectors in the -direction and so .


                  
We now find :


                  [image: edf84be5cc742bd52863f76708c39ed7.png]We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.


                [image: 1d058da50c256c48b5b9f72e961a8f9e.png]We note that  is  or  in the positive -direction.


                
 =  and points in the positive -direction.  = .


            


Find the resultant in the -direction, , and -direction,  for the following forces:


                	 in the positive -direction

	 in the negative -direction

	 in the positive -direction

	 in the negative -direction




                
We choose a scale of :  and for our diagram we will define the positive direction as to the right.


                  
We find :


                  [image: ae4dadcaaa3514a21f9968cadf2e69bf.png]We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.


                [image: 2cc10261c93a8a64ac2502bbea0094ac.png]We note that  is  or  in the positive -direction.


                
We now find :


                  [image: c5ef33db83de43fe111a02821b99ebea.png]We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.


                [image: cd66527595f2c9bfcb34f44933dd8113.png]We note that  is  or  in the negative -direction.


                
 =  and points in the positive -direction.  =  and points in the negative -direction.


            


Find the resultant in the -direction, , and -direction,  for the following forces:


                	 in the positive -direction

	 in the positive -direction

	 in the negative -direction

	 in the negative -direction




                
We choose a scale of  :   and for our diagram we will define the positive direction as to the right.


                  
We find :


                  [image: c6fb60987c0dd57a00cbbbe2358de064.png]We have now drawn all the force vectors that act in the -direction. To find  we note that the resultant vector is the arrow which starts at the tail of the first vector and ends at the head of the last drawn vector in that direction.


                [image: f3775056e7b2e792ab0c0aadfb629e43.png]We note that  is  or  in the positive -direction.


                
There is only one vector in the -direction and so this is .


                
 =  and points in the positive -direction.  =  and points in the negative -direction.


            


                
Sketch the resultant of the following force vectors using the tail-to-head method:


                	 in the positive -direction

	 in the negative -direction




              
We first sketch the vectors on the Cartesian plane. We choose a scale of  : . Remember to sketch  starting at the head of .


[image: bc722c892941d7eec249050cdde34b89.png]The resultant, , is the vector connecting the tail of the first vector drawn to the head of the last vector drawn:


[image: 6f4df8773933cc5db1a6ca58d7631c09.png]


                
Sketch the resultant of the following force vectors using the tail-to-head method:


                	 in the positive -direction

	 in the positive -direction

	 in the negative -direction

	 in the negative -direction




              
We first sketch the vectors on the Cartesian plane. We choose a scale of  : . Remember to sketch  starting at the head of .


[image: a8a67bccc556e03ade44af3b3d88d206.png]The resultant, , is the vector connecting the tail of the first vector drawn to the head of the last vector drawn:


[image: 0a64000348d3e9305a5b8b2b67eaeb2c.png]


                
Sketch the resultant of the following force vectors using the tail-to-head method by first determining the resultant in the - and -directions:


                	 in the positive -direction

	 in the negative -direction

	 in the positive -direction

	 in the negative -direction




                  
We choose a scale of  : .


                
We first determine 


          
Draw the Cartesian plane with the vectors in the -direction:


[image: aba43d7b890ff5188db3f58223ff503f.png]This is  since it is the only vector in the -direction.



Secondly determine 


          
Next we draw the Cartesian plane with the vectors in the -direction:



[image: 272b654603a237a641fbfe5d93cf5dd7.png]Now we draw the resultant vectors,  and  head-to-tail:



[image: 7d5522ce29507789b91b28548c223b2d.png]


                
Sketch the resultant of the following force vectors using the tail-to-head method by first determining the resultant in the - and -directions:


                	 in the positive -direction

	 in the negative -direction

	 in the negative -direction

	 in the negative -direction




                  
We choose a scale of  : .


                
We first determine 


          
Draw the Cartesian plane with the vectors in the -direction:


[image: 0d6fa85aad252230317e93de49c846a5.png]This is  since it is the only vector in the -direction.



Secondly determine 


          
Next we draw the Cartesian plane with the vectors in the -direction:



[image: e9b2e054ad08a4cf3e6f9b4073dd42de.png]Now we draw the resultant vector,  and  head-to-tail:


[image: b2eac8c8cf009f453f234924ff3f9a2b.png]


                
Sketch the resultant of the following force vectors using the tail-to-tail method:


                	 in the positive -direction

	 in the negative -direction




                
We first draw a Cartesian plane with the two vectors: (we use a scale of  : )


[image: c7d04958f5814bc49d72c7a90a4b2591.png]Now we draw a line parallel to  from the head of  and we draw a line parallel to  from the head of :


[image: 8033b0d83f2ad0ee8fd13623a9464415.png]Where the two lines intersect is the head of the resultant vector which will originate at the origin so:


[image: c1d399449c33f366245537ab8f221ed3.png]


                
Sketch the resultant of the following force vectors using the tail-to-tail method by first determining the resultant in the - and -directions:


                	 in the positive -direction

	 in the negative -direction

	 in the negative -direction

	 in the negative -direction




                
We need to determine  and  and then use these to find the resultant.


                
Determine . We choose a scale of  : .


          
Draw the Cartesian plane with the vectors in the -direction:


[image: 2996efd788e67e2d65dc7256d5b8c668.png]This is  since it is the only vector in the -direction.



Secondly determine 


          
Next we draw the Cartesian plane with the vectors in the -direction:



[image: ff1bf28095c67e208ab0343f79993512.png]Now we draw the resultant vectors,  and  tail-to-tail:


[image: e436b0ce02472d3dffa5cc78bb39accf.png]Now we can draw the lines to show us where the head of the resultant must be:


[image: 1e9ed26092615eeb2d7e00e573343f1a.png]And finally we find the resultant:


[image: 368e7766a7d3aad3dd17e43469e418be.png]


                
Four forces act simultaneously at a point, find the resultant if the forces are:


        	
 =  in the positive -direction



	
 =  in the positive -direction



	
 =  in the negative -direction



	
 =  in the negative -direction






                   
We note that we have more than two vectors so we must first find the resultant in the -direction and the resultant in the -direction.


                   
In the -direction we only have one vector and so this is the resultant.


                   
In the -direction we have three vectors. We can add these algebraically to find :


                   Thus, the resultant force is:


                  Now we use  and  to find the resultant.


                  
We note that the triangle formed by ,  and the resultant vector is a right-angle triangle. We can thus use the Theorem of Pythagoras to determine the length of the resultant. Let  represent the length of the resultant vector. Then:
                      


                  
To determine the direction of the resultant force, we calculate the angle α between the resultant force vector and the positive -axis, by using simple trigonometry:
                  


                
The resultant force is then  at  to the -axis.


                 


Resolve each of the following vectors into components:



                    
= at  to the positive -axis.


                

                    
Draw a rough sketch of the original vector (we use a scale of  : )


[image: 466d4b2544b27d5b103adaa62ed042ef.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


                


                
= at  to the positive -axis.


            

                
Draw a rough sketch of the original vector (we use a scale of  : )


[image: d309b69d56152bab7627d1227903ad27.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


            


            
= at  to the positive -axis.


        

        
Draw a rough sketch of the original vector (we use a scale of  : )


[image: 1e4b60ebf1ccc24908d5e5d942d8f090.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


            


            
= at  to the positive -axis.


        

        
Draw a rough sketch of the original vector (we use a scale of  : )


[image: 863cae77abb62dd810e62793e25f1354.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


            


            
= at  to the positive -axis.


        

        
Draw a rough sketch of the original vector (we use a scale of  : )


[image: baa9bb9c89b5017aa70d65c468e2a5bf.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
Note that we would get the same result if we used ° as .


      
 =  and  = 


            


            
= at  to the positive -axis.


        

        
Draw a rough sketch of the original vector (we use a scale of  : )


[image: 2a9d38461c8a8bdc595476a6135066a8.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


            


            
= at  to the positive -axis.


        

        
Draw a rough sketch of the original vector (we use a scale of  : )


[image: 439c5331d2b617aedac093fc76e94e65.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


            


            
= at  to the positive -axis.


        

        
Draw a rough sketch of the original vector (we use a scale of  : )


[image: c4ebd1ec8040a207d0e845b28b1f0738.png]Next we resolve the force into components parallel to the axes. Since these directions are perpendicular to one another, the components form a right-angled triangle with the original force as its hypotenuse.


              
Now we can use trigonometry to calculate the magnitudes of the components of the original force:






              
and






      
 =  and  = 


            



          
A point is acted on by two forces and the resultant is zero. The forces


          	
              
have equal magnitudes and directions.


            

	
              
have equal magnitudes but opposite directions.


            

	
              
act perpendicular to each other.


            

	
                
act in the same direction.


            




            
have equal magnitudes but opposite directions.


        


    
A point in equilibrium is acted on by three forces. Force  has components  due south and  due west. What are the components of force ?


          	
              
 due north and  due west


            

	
              
 due north and  due west


            

	
              
 due north and  due west


            

	
              
 due north and  due east


            


[image: a2c4c8551e5f18b07d8537224155884b.png]

        
 due north and  due west


        


          
Two vectors act on the same point. What should the angle between them be so that a maximum resultant is obtained?


          	
              



            

	
              



            

	
              



            

	
              
cannot tell


            




        



        


          
Two forces,  and , act on a point. Which one of the following cannot be the magnitude of a resultant?


          	
              



            

	
              



            

	
              



            

	
              



            




        


    
An object of weight W is supported by two cables attached to the ceiling and wall as shown. The tensions in the two cables are  and  respectively. Tension . Determine the tension  by accurate construction and measurement or by calculation.


          [image: 28447dbc0dabf739c0a997be64f88a98.png]

            
We will use the -component of  the fact that  to find :


            


An object X is supported by two strings, A and B, attached to the ceiling as shown in the sketch. Each of these strings can withstand a maximum force of . The weight of X is increased gradually.

[image: ede82df92c416abdb13fe5296eae24dc.png]

              
Draw a rough sketch of the triangle of forces, and use it to explain which string will break first.


          

            
We draw a rough sketch:


            [image: 524bd20dafd1190f437e8caa6c3f60d8.png]We note that . Therefore:


The tension in B is greater and hence it will break first.


        


     
Determine the maximum weight of X which can be supported.


    

      
Since B will break first, the maximum weight that can be supported is when B is at a tension of .


      


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 2: Newton's laws
2.1 Introduction (ESBKG)

In this chapter learners will explore Newtons three laws of motion and Newtons law of universal gravitation. Learners will also learn more about forces and the different kinds of forces. The following provides a summary of the topics covered in this chapter.

	
Different kinds of forces.


              
The types of forces covered are: normal force, frictional force, applied force and tension.



	
Force diagrams and free body diagrams.


              
In this section learners will see how to take a problem and draw diagrams to show all the forces acting on a body. They will learn what a force diagram is and what a free body diagram is.


              

	
Newton's three laws.


              
Newton's three laws of motion are discussed in this section. Each law is covered in detail and practical applications such as rockets, lifts and seat belts are covered.


              

	
Newton's law of universal gravitation.


              
This topic explores gravity and Newton's law of universal gravitation. Learners are introduced to the ideas of weight and mass as well as the acceleration due to gravity.


              




In this chapter we will learn how a net force is needed to modify the motion of an object. We will recall what a force is and learn about how force and motion are related. We are also introduced to Newton's three laws and we will learn more about the force of gravity.

[image: ]
	Ratio and proportion - Physical Sciences, Grade 10, Science skills

	Equations - Mathematics, Grade 10, Equations and inequalities

	Units and unit conversions - Physical Sciences, Grade 10, Science skills





        2.2 Force (ESBKH)
What is a  force?(ESBKJ)

A force is anything that can cause a change to objects. Forces can do things like:

	
              
change the shape of an object,


            

	
              
accelerate or stop an object, and


            

	
              
change the direction of a moving object.


            


A force can be classified as either a contact force or a non-contact force.


A contact force must touch or be in contact with an object to cause a change. Examples of contact forces are:

	
              
the force that is used to push or pull things, like on a door to open or close it


            

	
              
the force that a sculptor uses to turn clay into a pot


            

	
              
the force of the wind to turn a windmill


            


[image: ]Contact forces

[image: ]Contact forces

A non-contact force does not have to touch an object to cause a change. Examples of non-contact forces are the forces due to:

	
              
gravity, like the Earth pulling the Moon towards itself;


            

	
              
electricity, like a proton and an electron attracting each other; and


            

	
              
magnetism, like a magnet pulling a paper clip towards itself.


            


[image: ][image: ]Non-contact forces

The unit of force in the international system of units (S.I. units) is the newton (symbol N). This unit is named after Sir Isaac Newton who first defined force. Force is a vector quantity and so it has a magnitude and a direction. We use the symbol  for force.


This chapter will often refer to the resultant force acting on an object. The resultant force is simply the vector sum of all the forces acting on the object. It is very important to remember that all the forces must be acting on the same object. The resultant force is the force that has the same effect as all the other forces added together.

Different types of forces in physics (ESBKK)

A lot of the physics topics you will study revolve around the impact or effect of forces. Although there are many different forces, will learn some fundamental principles for approaching the problems and applications in this book no matter which force applies


Physics is the study of the natural world and you probably know a lot more physics than you think. You see things happening everyday that are governed by the laws of physics but you probably aren't thinking about physics at the time. If you throw a stone up in the air it eventually falls to the ground. A lot of physics can be learnt by analysing an everyday situation.


We are going to learn about some forces in the next few sections but before we start lets describe an everyday situation in which they all play a role so you can visualise what is happening. You need a table and a three books that all have different masses. Take any book and put it on the table. Nothing happens, the book just rests on the table if the table is flat. If you slowly lift one side of the table so that the top of the table is tilted the book doesn't move immediately. As you lift the table more and more the book suddenly starts to slide off the table. You can repeat this with all three books and see how much you have to tilt the table before the books start to slide.

[image: ][image: ][image: ][image: ]
This real world situation illustrates a lot of the physics we want to learn about in this chapter.

The normal force
[image: 1f833593845dd4d1f56ea2e14d6eb99e.png]When an object is placed on a surface, for example think of the case of putting a book on a table, there are a number of forces acting. Firstly, if the table were not there the book would fall to the floor. The force that causes this is gravity. The table stops the book falling to the floor. The only way this can happen is for the table to exert a force on the book. The force that the table exerts on the book must balance out the force of gravity. This tells us a few things immediately! Gravity is a force pulling the book down, it is a vector. The force that the table exerts must balance this out and it can only do this if it has the same magnitude and acts in the opposite direction.


This occurs often, gravity pulls a person towards the earth but when you are standing on the ground something must be balancing it, if you put a heavy box on the ground the gravitational force is balanced. If you put a brick on water it will sink because nothing balances the gravitational force. We give the force that a surface (any surface) exerts to balance the forces on an object in contact with that surface the normal force.


The normal force is a force that acts on the object as a result of the interaction with the surface and is perpendicular to the surface. This last part might be seem unexpected (counter-intuitive) because if we tilt the table slightly the direction of the gravitational force hasn't changed but the direction of the normal force has a little (the normal is not always directly opposite gravity). Don't panic, this will all make sense before the end of this chapter. Remember: the normal force is always perpendicular (at a right angle) to the surface.

	Normal force
	
The normal force, , is the force exerted by a surface on an object in contact with it.


[image: 28e794a7fde4f13daf2f83a8c22fcec2.png][image: dd900917b9dc2ae75e78f3830752e3ca.png]
Friction forces

Why does a box sliding on a surface eventually come to a stop? The answer is friction. Friction arises where two surfaces are in contact and moving relative to each other.


For an everyday example, press your hands together and move one backwards and forwards, we have two surfaces in contact with one moving relative to the other. Your hands get warm, you will have experienced this before and probably rub your hands together in winter to warm them up. The heat is generated through friction.


Friction arises because the surfaces interact with each other. Think about sandpaper with lots of bumps on the surface. If you rub sandpaper the bumps will slot into any groove .


When the surface of one object slides over the surface of another, each body exerts a frictional force on the other. For example if a book slides across a table, the table exerts a frictional force onto the book and the book exerts a frictional force onto the table. Frictional forces act parallel to surfaces.

	Frictional force
	Frictional force is the force that opposes the motion of an object in contact with a surface and it acts parallel to the surface the object is in contact with.


[image: ][image: 5b6ba7007e716a2ff04be4c959efb5ae.png]
The magnitude of the frictional force depends on the surface and the magnitude of the normal force. Different surfaces will give rise to different frictional forces, even if the normal force is the same. Frictional forces are proportional to the magnitude of the normal force.
           


For every surface we can determine a constant factor, the coefficient of friction, that allows us to calculate what the frictional force would be if we know the magnitude of the normal force. We know that static friction and kinetic friction have different magnitudes so we have different coefficients for the two types of friction:

	 is the coefficient of static friction

	 is the coefficient of kinetic friction


A force is not always large enough to make an object move, for example a small applied force might not be able to move a heavy crate. The frictional force opposing the motion of the crate is equal to the applied force but acting in the opposite direction. This frictional force is called static friction. When we increase the applied force (push harder), the frictional force will also increase until it reaches a maximum value. When the applied force is larger than the maximum force of static friction the object will move. The static frictional force can vary from zero (when no other forces are present and the object is stationary) to a maximum that depends on the surfaces.

[image: b37ddf96365b77b6878d83b214ccea24.png]For static friction the force can vary up to some maximum value after which friction has been overcome and the object starts to move. So we define a maximum value for the static friction: .


When the applied force is greater than the maximum, static frictional force, the object moves but still experiences friction. This is called kinetic friction.
For kinetic friction the value remains the same regardless of the magnitude of the applied force. The magnitude of the kinetic friction is: .


Remember that static friction is present when the object is not moving and kinetic friction while the object is moving. For example when you drive at constant velocity in a car on a tar road you have to keep the accelerator pushed in slightly to overcome the friction between the tar road and the wheels of the car. However, while moving at a constant velocity the wheels of the car are rolling, so this is not a case of two surfaces “rubbing” against each other and we are in fact looking at static friction. If you should break hard, causing the car to skid to a halt, we would be dealing with two surfaces rubbing against each other and hence kinetic friction. The higher the value for the coefficient of friction, the more 'sticky' the surface is and the lower the value, the more 'slippery' the surface is.


Friction is very useful. If there was no friction and you tried to prop a ladder up against a wall, it would simply slide to the ground. Rock climbers use friction to maintain their grip on cliffs. The brakes of cars would be useless if it wasn't for friction!

[image: ][image: ]
Worked example 1: Static friction

A box resting on a surface experiences a normal force of magnitude  and the coefficient of static friction tween the surface and the box, , is . What is the maximum static frictional force?


    
Maximum static friction


We know that the relationship between the maximum static friction, , the coefficient of static friction,  and the normal, , to be:


We have been given that  and . This is all of the information required to do the calculation.


Calculate the result





The maximum magnitude of static friction is .



Worked example 2: Static friction

The forwards of your school's rugby team are trying to push their scrum machine. The normal force exerted on the scrum machine is . The machine isn't moving at all. If the coefficient of static friction is  what is the minimum force they need to exert to get the scrum machine to start moving?


Minimum or maximum


The question asks what the minimum force required to get the scrum machine moving will be. We don't know a relationship for this but we do know how to calculate the maximum force of static friction. The forwards need to exert a force greater than this so the minimum amount they can exert is in fact equal to the maximum force of static friction.


Maximum static friction


We know that the relationship between the maximum static friction, , the coefficient of static friction,  and the normal, , to be:


We have been given that  and . This is all of the information required to do the calculation.


Calculate the result





The maximum magnitude of static friction is .



Worked example 3: Kinetic friction

The normal force exerted on a pram is . The pram's brakes are locked so that the wheels cannot turn. The owner tries to push the pram but it doesn't move. The owner pushes harder and harder until it suddenly starts to move when the applied force is three quarters of the normal force. After that the owner is able to keep it moving with a force that is half of the force at which it started moving. What is the magnitude of the applied force at which it starts moving and what are the coefficients of static and kinetic friction?


    
Maximum static friction


The owner of the pram increases the force he is applying until suddenly the pram starts to move. This will be equal to the maximum static friction which we know is given by:
        


We are given that the magnitude of the applied force is three quarters of the normal force magnitude, so:
        


Coefficient of static friction


We now know both the maximum magnitude of static friction and the magnitude of the normal force so we can find the coefficient of static friction:
        


Coefficient of kinetic friction


The magnitude of the force required to keep the pram moving is half of the magnitude of the force required to get it to start moving so we can determine it from:
        


We know the relationship between the magnitude of the kinetic friction, magnitude of the normal force and coefficient of kinetic friction. We can use it to solve for the coefficient of kinetic friction:
        



Worked example 4: Coefficient of static friction

                
A block of wood experiences a normal force of  from a rough, flat surface. There is a rope tied to the block. The rope is pulled parallel to the surface and the tension (force) in the rope can be increased to  before the block starts to slide.  Determine the coefficient of static friction.


              
Analyse the question and determine what is asked


The normal force is given () and we know that the block does not move until the applied force is .


We are asked to find the coefficient for static friction .


Find the coefficient of static friction





Note that the coefficient of friction does not have a unit as it shows a ratio. The value for the coefficient of friction friction can have any value up to a maximum of . When a force less than  is applied, the coefficient of friction will be less than .



Worked example 5: Static friction

A box resting on an inclined plane experiences a normal force of magnitude  and the coefficient of static friction, , between the box and the surface is . What is the maximum static frictional force?


    
Maximum static friction


We know that the relationship between the maximum static friction, , the coefficient of static friction,  and the normal, , to be:
This does not depend on whether the surface is inclined or not. Changing the inclination of the surface will affect the magnitude of the normal force but the method of determining the frictional force remains the same.


We have been given that  and . This is all of the information required to do the calculation.


Calculate the result





The maximum magnitude of static friction is .




A recommended practical for informal assessment on normal forces and friction is included. In this experiment learners investigate the relationship between the normal force and the maximum static friction. Learners should use different surfaces to see the effect of static friction. If time allows learners can also investigate dynamic friction. You will need spring balances; several blocks, of the same material, with hooks attached to one end; several rough and smooth surfaces; and bricks or blocks to incline the surfaces.


Normal forces and friction
Aim

To investigate the relationship between normal force and friction.



Apparatus

Spring balance, several blocks, of the same material, with hooks attached to one end, several rough and smooth surfaces, bricks or blocks to incline the surfaces



Method
	
Attach each of the blocks to the spring balance in turn and note the reading.



	
Take one block and attach it to the spring balance. Now slide the block along each of the surfaces in turn. Note the readings. Repeat for the other blocks.



	
Repeat the above step but incline the surfaces at different angles.






Results

Record your results in a table






Early humans made use of friction to create fire. Friction can create a lot of heat and the early humans used this fact when they rubbed two sticks together to start a fire. When you rub your hands together fast and pressing hard you will feel that they get warm. This is heat created by the friction. You can use this to start a fire.


To start a fire you need two pieces of wood, one long straight, round piece approximately the same thickness as your finger and about  long as well as a thicker flat piece of wood. The flat thick piece of wood needs a hole that the long straight one can fit into. Then you put the flat piece on the ground, the long straight one in the hole and rub it between your hands applying downwards pressure to increase the normal force and the amount of friction. Where the two pieces of wood rub against each other the friction results in many tiny pieces of wood being rubbed off and getting hot.


After a while the hole will start to smoke. At this point the smoking wood bits, called the ember, need to be gently tipped out of the hole into a small bed of dry grass. You cover the ember completely and blow gently. The grass should start to burn. Then you use the burning grass to light some dry twigs, and keep working your way up to bigger pieces of wood.


To make it even easier, a bow from wood with a string can be used to cause the wood to turn. By twisting the string from the bow around the long piece of wood it can be driven without requiring a person use their hands.

[image: ]
Video: 23GW


Tension

Tension is the magnitude of the force that exists in objects like ropes, chains and struts that are providing support. For example, there are tension forces in the ropes supporting a child's swing hanging from a tree.

Exercise 2.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                
A box is placed on a rough surface. It has a normal force of magnitude . A force of  applied to the right cannot move the box. Calculate the magnitude and direction of the friction forces.


              

                
The normal force is given () and we know that the block does not move when an applied force of  is used.


                
We are asked to find the magnitude and direction of the friction forces.


                
Since the box is stationary and the applied force is insufficient to move the box, we know that the kinetic friction force is .


                
The frictional force is defined as the the force that opposes the motion of an object in contact with a surface and it acts parallel to the surface the object is in contact with. Therefore the static frictional force is  to the left to give a resultant of zero.


              


A block rests on a horizontal surface. The normal force is . The coefficient of static friction between the block and the surface is  and the coefficient of dynamic friction is .



    
What is the magnitude of the frictional force exerted on the block while the block is at rest?




    
The block is not moving and so there is no kinetic frictional force acting on the block. There is also no force applied to the block and so the static frictional force is also zero.





        
What will the magnitude of the frictional force be if a horizontal force of magnitude  is exerted on the block?


    

        
The block is not moving and so there is no kinetic frictional force acting on the block.


        
The frictional force is defined as the the force that opposes the motion of an object in contact with a surface and it acts parallel to the surface the object is in contact with. Therefore the static frictional force is  in the opposite direction to the applied force.


    


        
What is the minimum force required to start the block moving?


    

        
To find the minimum force required to start the block moving we need to calculate the maximum static friction force:


        So we must apply a force of magnitude greater than  to start the box moving.


    


        
What is the minimum force required to keep the block in motion once it has been started?


    

        
To find the minimum force required to keep the block in motion we need to calculate the magnitude of the force of kinetic friction:


        So we must apply a force of  to keep the box in motion.

 
    


        
If the horizontal force is , determine the frictional force.


    

        
This force is greater than the force required to start the block moving. So the static frictional force is .


        
For kinetic friction the value of the frictional force remains the same regardless of the magnitude of the applied force. So the kinetic frictional force is .


    



A lady injured her back when she slipped and fell in a supermarket. She holds the owner of the supermarket accountable for her medical expenses. The owner claims that the floor covering was not wet and meets the accepted standards. He therefore cannot accept responsibility. The matter eventually ends up in court. Before passing judgement, the judge approaches you, a science student, to determine whether the coefficient of static friction of the floor is a minimum of  as required. He provides you with a tile from the floor, as well as one of the shoes the lady was wearing on the day of the incident.



    
Write down an expression for the coefficient of static friction.




    


Plan an investigation that you will perform to assist the judge in his judgement. Follow the steps outlined below to ensure that your plan meets the requirements.


        	
                
Formulate an investigation question.


            

	
                
Apparatus: List all the other apparatus, except the tile and the shoe, that you will need.


            

	
                
A stepwise method: How will you perform the investigation? Include a relevant, labelled diagram.


            

	
                
Results: What will you record?


            

	
                
Conclusion: How will you interpret the results to draw a conclusion?


            




        
The following provides a guideline to what learners should do. This experiment is very similar to the experiment on normal forces and friction given above.


        
Investigation question: What is the co-efficient of static friction for the tiles in the supermarket for different shoes and weights of people?


        
Apparatus: Spring balance, several blocks, of the same material, with hooks attached to one end, several rough and smooth surfaces, bricks or blocks to incline the surfaces (and the tile and shoe)


        
Method:


        	Measure the frictional force for a minimum mass

	Measure the frictional force for a maximum mass

	Measure the frictional force for an average mass

	Repeat each of the above measurements and take the average

	Determine the average co-efficient of friction


Results: You should record the results for each step described above


        
Conclusion: If the co-efficient of static friction is less than the minimum required than the supermarket owner is incorrect. If the co-efficient of static friction is greater than the minimum required than the lady is incorrect. If the co-efficient of static friction is the same as the minimum then other factors must be considered.


    


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Force diagrams (ESBKM)

Force diagrams are sketches of the physical situation you are dealing with, with arrows for all the forces acting drawn on the system. For example, if a block rests on a surface then there is a force from gravity pulling the block down and there is a normal force acting on the block from the surface. The normal force and the force of gravity have the same magnitude in this situation. The force diagram for this situation is:

[image: 514f0940309ebf26a87705f070d25ca3.png]The length of the arrows are the same to indicate that the forces have the same magnitude.


Another example could be a the same block on a surface but with an applied force, , to the left of  and an applied force, , to the right of . The weight and normal also have magnitudes of .

[image: ce98aab71b4f76b28b287195ebf5611f.png]It is important to keep the following in mind when you draw force diagrams:

	
              
Make your drawing large and clear.


            

	
              
You must use arrows and the direction of the arrow will show the direction of the force.


            

	
              
The length of the arrow will indicate the size of the force, in other words, the longer arrows in the diagram ( for example) indicates a bigger force than a shorter arrow (). Arrows of the same length indicate forces of equal size ( and ). Use “little lines” like in maths to show this.


            

	
              
Draw neat lines using a ruler. The arrows must touch the system or object.


            

	
              
All arrows must have labels. Use letters with a key on the side if you do not have enough space on your drawing.


            

	
              
The labels must indicate what is applying the force (the force of the car) on what the force is applied (on the trailer) and in which direction (to the right)


            

	
              
If the values of the forces are known, these values can be added to the diagram or key.


            



Free body diagrams (ESBKN)

In a free-body diagram, the object of interest is drawn as a dot and all the forces acting on it are drawn as arrows pointing away from the dot. We can redraw the two force diagrams above as free body diagrams:

[image: b48172ef1502292d280ece9e5cdedfd3.png][image: be6c8c2ff5abf394f0138c02c1b9db36.png]
Resolving forces into components (ESBKP)

We have looked at resolving forces into components. There is one situation we will consider where this is particularly useful, problems involving an inclined plane. It is important because the normal force depends on the component of the gravitational force that is perpendicular to the slope.


Let us consider a block on an inclined plane. The plane is inclined at an angle  to the horizontal. It feels a gravitational force, , directly downwards. This force can be broken into components that are perpendicular to the plane and parallel to it. This is shown here:

[image: fc7841ca67237cb94dcb676f3dfc5549.png]We can use any coordinate system to describe the situation and the simplest thing to do is to make the -axis of the Cartesian coordinate system align with the inclined plane. Here is the same physical situation with the coordinate system drawn in:

[image: ea4fa47d87d6fcc23e1074d9428e0859.png]This means that the components of gravitational force are aligned (parallel) with one of the axes of the coordinate system. We have shown in the figures that the angle between the horizontal and the incline is also the angle between the gravitational force and its component perpendicular to the inclined plane (this is normal to the plane). Using this angle and the fact that the components form part of a right-angled triangle we can calculate the components using trigonometry:

[image: 5a801524f7d6b32fbebb9fd14928bce6.png]Using trigonometry the components are given by:


Worked example 6: Components of force due to gravity


A block on an inclined plane experiences a force due to gravity,  of  straight down. If the slope is inclined at  to the horizontal, what is the component of the force due to gravity perpendicular and parallel to the slope?



Components


We know that for a block on a slope we can resolve the force due to gravity,  into components parallel and perpendicular to the slope. 


Calculations


This problem is straightforward as we know that the slope is inclined at an angle of . This is the same angle we need to use to calculate the components, therefore:



Final answer


The component of  that is perpendicular to the slope is = in the negative -direction.


The component of  that is perpendicular to the slope is = in the negative -direction.




Exercise 2.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"

A block on an inclined plane experiences a force due to gravity,  of  straight down. If the slope is inclined at  to the horizontal, what is the component of the force due to gravity perpendicular and parallel to the slope?





We know that for a block on a slope we can resolve the force due to gravity,  into components parallel and perpendicular to the slope. 



The slope is inclined at an angle of . This is the same angle we need to use to calculate the components, therefore:


The component of  that is perpendicular to the slope is = in the negative -direction.



The component of  that is perpendicular to the slope is = in the negative -direction.






A block on an inclined plane is subjected to a force due to gravity,  of  straight down. If the component of the gravitational force parallel to the slope is = in the negative -direction (down the slope), what is the incline of the slope?




    
We know that for a block on a slope we can resolve the force due to gravity,  into components parallel and perpendicular to the slope. 



We are given the horizontal component of gravity and the force due to gravity. We can use these to find the incline of the slope:


The slope is at an incline of .




For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Finding the resultant force (ESBKQ)

The easiest way to determine a resultant force is to draw a free body diagram. Remember from Chapter 1 that we use the length of the arrow to indicate the vector's magnitude and the direction of the arrow to show which direction it acts in.


After we have done this, we have a diagram of vectors and we simply find the sum of the vectors to get the resultant force.

[image: 46472ebc5e530c1803f08bef8042ade1.png]
             (a) Force diagram of 2 forces acting on a box. (b) Free body diagram of the box.
            

For example, two people push on a box from opposite sides with forces of  and  respectively as shown in Figure 2.4 (a). The free body diagram in Figure 2.4 (b) shows the object represented by a dot and the two forces are represented by arrows with their tails on the dot.


As you can see, the arrows point in opposite directions and have different lengths. The resultant force is  to the left. This result can be obtained algebraically too, since the two forces act along the same line. First, as in motion in one direction, choose a frame of reference. Secondly, add the two vectors taking their directions into account.


For the example, assume that the positive direction is to the right, then:


Remember that a negative answer means that the force acts in the opposite direction to the one that you chose to be positive. You can choose the positive direction to be any way you want, but once you have chosen it you must use it consistently for that problem.


As you work with more force diagrams in which the forces exactly balance, you may notice that you get a zero answer (e.g. ). This simply means that the forces are balanced and the resultant is zero.


Once a force diagram has been drawn the techniques of vector addition introduced in Chapter 1 can be used. Depending on the situation you might choose to use a graphical technique such as the tail-to-head method or the parallelogram method, or else an algebraic approach to determine the resultant. Since force is a vector quantity all of these methods apply.


A good strategy is:

	resolve all forces into components parallel to the - and -directions;

	calculate the resultant in each direction,  and , using co-linear vectors; and

	use  and  to calculate the resultant, .


Worked example 7: Finding the resultant force

                
A car (experiencing a gravitational force of magnitude  and a normal force of the same magnitude) applies a force of  on a trailer (experiencing a gravitational force of magnitude  and normal force of the same magnitude). A constant frictional force of magnitude  is acting on the trailer, and a constant frictional force of magnitude  is acting on the car.


[image: ]	
                  
Draw a force diagram of all the forces acting on the car.


                

	
                  
Draw a free body diagram of all the forces acting on the trailer.


                

	
                  
Use the force diagram to determine the resultant force on the trailer.


                



Draw the force diagram for the car.


The question asks us to draw all the forces on the car. This means that we must include horizontal and vertical forces.

[image: ]

Determine the resultant force on the trailer.


To find the resultant force we need to add all the horizontal forces together. We do not add vertical forces as the movement of the car and trailer will be in a horizontal direction, and not up or down.
.



Simulation: 23H4

Exercise 2.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
A boy pushes a shopping trolley (weight due to gravity of ) with a constant force of . A constant frictional force of  is present.



    
Draw a labelled force diagram to identify all the forces acting on the shopping trolley.




    [image: ef8175f85995a75efedce5bc000b1dfe.png]Where:





        
Draw a free body diagram of all the forces acting on the trolley.


    

        [image: 2a65e06e146a275c1af9effcd29fb75d.png]Where:





        
Determine the resultant force on the trolley.


    

        
The normal force and the gravitational force are balanced and produced no net force on the trolley.


        
We need to determine the resultant force using the force of friction and the applied force. We choose to the right as positive and assume that the applied force is applied to the right, while the frictional force acts to the left.


        



A donkey (experiencing a gravitational force of ) is trying to pull a cart (force due to gravity of ) with a force of . The rope between the donkey and the cart makes an angle of  with the cart. The cart does not move.



    
Draw a free body diagram of all the forces acting on the donkey.




    [image: 37ea1ece59f87a30dbcfa7502bc4e97a.png]


        
Draw a force diagram of all the forces acting on the cart.


    

        [image: 0956968c3ede31f0d15dce6da10b08c1.png]Where:





        
Find the magnitude and direction of the frictional force preventing the cart from moving.


    

        
The cart is not moving so this is static friction only. We note that the frictional force acts in the -direction only and will be equal to the  component of the force applied by the donkey. The direction will be in the opposite direction that the donkey is pulling. The frictional force is:


        


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"




        2.3 Newton's laws (ESBKR)

In this section we will look at the effect of forces on objects and how we can make things move. This will link together what you have learnt about motion and what you have learnt about forces.

Newton's first law (ESBKS)

Sir Isaac Newton was a scientist who lived in England (1642-1727) who was interested in the motion of objects under various conditions. He suggested that a stationary object will remain stationary unless a force acts on it and that a moving object will continue moving unless a force slows it down, speeds it up or changes its direction of motion. From this he formulated what is known as Newton's first law of motion:

	Newton's first law of motion
	
              
An object continues in a state of rest or uniform motion (motion with a constant velocity) unless it is acted on by an unbalanced (net or resultant) force.


            

This property of an object, to continue in its current state of motion unless acted upon by a net force, is called inertia.


Let us consider the following situations:


An ice skater pushes herself away from the side of the ice rink and skates across the ice. She will continue to move in a straight line across the ice unless something stops her. Objects are also like that. If we kick a soccer ball across a soccer field, according to Newton's first law, the soccer ball should keep on moving forever! However, in real life this does not happen. Is Newton's Law wrong? Not really. Newton's first law applies to situations where there aren't any external forces present. This means that friction is not present. In the case of the ice skater, the friction between the skates and the ice is very little and she will continue moving for quite a distance. In the case of the soccer ball, air resistance (friction between the air and the ball) and friction between the grass and the ball is present and this will slow the ball down.

[image: ]
[image: ]
Video: 23H7

Newton's first law in action

Let us look at the following two examples. We will start with a familiar example:


Seat belts:


We wear seat belts in cars. This is to protect us when the car is involved in an accident. If a car is travelling at , the passengers in the car is also travelling at . When the car suddenly stops a force is exerted on the car (making it slow down), but not on the passengers. The passengers will carry on moving forward at  according to Newton's first law. If they are wearing seat belts, the seat belts will stop them by exerting a force on them and so prevent them from getting hurt.

[image: 999d20992f2b09c4140fe7852e78bc0b.png]Video: 23H8


Rockets:


A spaceship is launched into space. The force of the exploding gases pushes the rocket through the air into space. Once it is in space, the engines are switched off and it will keep on moving at a constant velocity. If the astronauts want to change the direction of the spaceship they need to fire an engine. This will then apply a force on the rocket and it will change its direction.

Worked example 8: Newton's first law in action

                
Why do passengers get thrown to the side when the car they are driving in goes around a corner?


              
What happens before the car turns


Before the car starts turning both the passengers and the car are travelling at the same velocity. (picture A)


What happens while the car turns


The driver turns the wheels of the car, which then exert a force on the car and the car turns. This force acts on the car but not the passengers, hence (by Newton's first law) the passengers continue moving with the same original velocity. (picture B)


Why passengers get thrown to the side?


If the passengers are wearing seat belts they will exert a force on the passengers until the passengers' velocity is the same as that of the car (picture C). Without a seat belt the passenger may hit the side of the car.

[image: 8d30a2954fd303aa7695c75f3e1229b6.png]


Exercise 2.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
If a passenger is sitting in a car and the car turns round a bend to the right, what happens to the passenger? What happens if the car turns to the left?



                  
Before the car starts turning both the passenger and the car are travelling at the same velocity.


                  
As the car turns to the right a force acts on the car but not the passengers, hence (by Newton's first law) the passenger continues moving with the same original velocity. (In other words the car turns, but the passenger does not).


                  
The net result of this is that the passenger is pulled to the left as the car turns right.


                  
If the car instead turned to the left the passenger would be pulled to the right.


             


Helium is less dense than the air we breathe. Discuss why a helium balloon in a car driving around a corner appears to violate Newton's first law and moves towards the inside of the turn not the outside like a passenger.



                 
As the car goes around the corner all the air keeps moving forward (it acts in the same way that a passenger acts). This causes the air pressure on the one side of the car to increase (this will be on the opposite side to the direction the car is turning). This slight increase in the air pressure pushes the helium balloon to the other side of the car.


                 
Because of this it appears that the helium balloon does not obey Newton's first law.


             

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Newton's second law of motion (ESBKT)

According to Newton's first law, things 'like to keep on doing what they are doing'. In other words, if an object is moving, it tends to continue moving (in a straight line and at the same speed) and if an object is stationary, it tends to remain stationary. So how do objects start moving?


Let us look at the example of a  box on a rough table. If we push lightly on the box as indicated in the diagram, the box won't move. Let's say we applied a force of , yet the box remains stationary. At this point a frictional force of  is acting on the box, preventing the box from moving. If we increase the force, let's say to  and the box almost starts to move, the frictional force is . To be able to move the box, we need to push hard enough to overcome the friction and then move the box. If we therefore apply a force of  remembering that a frictional force
of
           is present, the 'first'  will be used to overcome or 'cancel' the friction and the other  will be used to move (accelerate) the block. In order to accelerate an object we must have a resultant force acting on the block.

[image: 5b6ba7007e716a2ff04be4c959efb5ae.png]Now, what do you think will happen if we pushed harder, lets say ? Or, what do you think will happen if the mass of the block was more, say , or what if it was less? Let us investigate how the motion of an object is affected by mass and force.


A recommended experiment for formal assessment on Newton's second law of motion is also included in this chapter. In this experiment learners will investigate the relationship between force and acceleration (Newton's second law). You will need trolleys, different masses, inclined plane, rubber bands, meter ruler, ticker tape apparatus, ticker timer, graph paper.


Newton's second law of motion
Aim

To investigate the relation between the acceleration of objects and the application of a constant resultant force.

[image: ]

Method
[image: cde05d4d1abb18b4dce67a3caff6cf7d.png]
	
                  
A constant force of , acting at an angle of  to the horizontal, is applied to a dynamics trolley.


                

	
                  
Ticker tape attached to the trolley runs through a ticker timer of frequency  as the trolley is moving on the frictionless surface.


                

	
                  
The above procedure is repeated 4 times, each time using the same force, but varying the mass of the trolley as follows:


                  	
                      
Case 1: 


                    

	
                      
Case 2: 


                    

	
                      
Case 3: 


                    

	
                      
Case 4: 


                    




	
                  
Shown below are sections of the four ticker tapes obtained. The tapes are marked with the letters A, B, C, D, etc. A is the first dot, B is the second dot and so on. The distance between each dot is also shown.


                


[image: bafb8d164afa2c809f887ec3f218c294.png]
Instructions:

	
                  
Use each tape to calculate the instantaneous velocity (in ) of the trolley at points B and F (remember to convert the distances to m first!). Use these velocities to calculate the trolley's acceleration in each case.


                

	
                  
Tabulate the mass and corresponding acceleration values as calculated in each case. Ensure that each column and row in your table is appropriately labelled.


                

	
                  
Draw a graph of acceleration vs. mass, using a scale of  =  on the y-axis and  =  on the x-axis.


                

	
                  
Use your graph to read off the acceleration of the trolley if its mass is .


                

	
                  
Write down a conclusion for the experiment.


                







You will have noted in the investigation above that the heavier the trolley is, the slower it moved when the force was constant. The acceleration is inversely proportional to the mass. In mathematical terms:

In a similar investigation where the mass is kept constant, but the applied force is varied, you will find that the bigger the force is, the faster the object will move. The acceleration of the trolley is therefore directly proportional to the resultant force. In mathematical terms:

Rearranging the above equations, we get a or .


Remember that both force and acceleration are vectors quantities. The acceleration is in the same direction as the force that is being applied. If multiple forces are acting simultaneously then we only need to work with the resultant force or net force.

	Newton's second law of motion
	
              
If a resultant force acts on a body, it will cause the body to accelerate in the direction of the resultant force. The acceleration of the body will be directly proportional to the resultant force and inversely proportional to the mass of the body. The mathematical representation is:




            

Force is a vector quantity. Newton's second law of motion should be applied to the - and -directions separately. You can use the resulting - and -direction resultants to calculate the overall resultant as we saw in the previous chapter.

Video: 23HC

Applying Newton's second law of motion

Newton's second law can be applied to a variety of situations. We will look at the main types of examples that you need to study.

Worked example 9: Newton's second law: Box on a surface

                
A  box is placed on a table. A horizontal force of magnitude  is applied to the box. A frictional force of magnitude  is present between the surface and the box.


                	
                    
Draw a force diagram indicating all of the forces acting on the box.


                  

	
                    
Calculate the acceleration of the box.


                  


[image: 032ec3f87cad2602d14c4d431e22fb52.png]

Identify the horizontal forces and draw a force diagram


We only look at the forces acting in a horizontal direction (left-right) and not vertical (up-down) forces. The applied force and the force of friction will be included. The force of gravity, which is a vertical force, will not be included.

[image: ca7a932573a3b0f5759b17933b813ac5.png]

Calculate the acceleration of the box


Remember that we consider the - and -directions separately. In this problem we can ignore the -direction because the box is resting on a table with the gravitational force balanced by the normal force.


We have been given:


Applied force 


Frictional force 


Mass 


To calculate the acceleration of the box we will be using the equation .
Therefore: 



Worked example 10: Newton's second law: box on a surface

                
Two crates,  and  respectively, are connected with a thick rope according to the diagram. A force, to the right, of  is applied. The boxes move with an acceleration of  to the right. One third of the total frictional force is acting on the  block and two thirds on the  block. Calculate:


                	
                    
the magnitude and direction of the total frictional force present.


                  

	
                    
the magnitude of the tension in the rope at T.


                  


[image: af5b760c7db8ba871b1504535749d6b9.png]

Important: when you have tension in a rope in a problem like this you need to know that both ends of the rope apply a force with the same magnitude but opposite direction. We call this force the tension and you should examine the force diagrams in this problem carefully.



              
Evaluate what is given


To make things easier lets give the two crates labels, let us call the  crate number 2 and the  crate number 1.


We have two crates that have overall has an acceleration that is given. The fact that the crates are tied together with a rope means that they will both have the same acceleration. They will also both feel the same force due to the tension in the rope.


We are told that there is friction but we are only given the relationship between the total frictional force both crates experience and the fraction each one experiences. The total friction,  will be the sum of the friction on crate 1, , and the friction on crate 2, . We are told that  and . We know the blocks are accelerating to the right and we know that friction will be in the direction opposite to the direction of motion and parallel to the surface.


Draw force diagrams


The diagram for crate 1 will be:

[image: 91a916901ff2476bcd6a60b12f1d2a81.png]The diagram for crate 1 (indicated by blue dotted lines) will be:

[image: 962ef9727b9233d832d1d075645e8f9e.png]Where:

	 is the force due to gravity on the first crate

	 is the normal force from the surface on the first crate

	 is the force of tension in the rope

	 is the external force being applied to the crate

	 is the force of friction on the first crate


The diagram for crate 2 (indicated by orange dashed lines) will be:

[image: 204f233eb165447f6cd1d602cd235fa5.png]Where:

	 is the force due to gravity on the second crate

	 is the normal force from the surface on the second crate

	 is the force of tension in the rope

	 is the force of friction on the second crate



Apply Newton's second law of motion


The problem tells us that the crates are accelerating along the -direction which means that the forces in the -direction do not result in a net force. We can treat the different directions separately so we only need to consider the -direction.


We are working with one dimension and can choose a sign convention to indicate the direction of the vectors. We choose vectors to the right (or in the positive -direction) to be positive.


We can now apply Newton's second law of motion to the first crate because we know the acceleration and we know all the forces acting on the crate. Using positive to indicate a force to the right we know that 


Now apply Newton's second law of motion to the second crate because we know the acceleration and we know all the forces acting on the crate. We know that . Note that tension is in the opposite direction.



Solve simultaneously


We have used Newton's second law of motion to create two equations with two unknowns, this means we can solve simultaneously. We solved for  in the equations above but one carries a negative sign so if we add the two equations we will subtract out the value of the tension allowing us to solve for :
                


We can substitute the magnitude of   into the equation for crate 2 to determine the magnitude of the tension:
                


Quote final answers


The total force due to friction is  to the left. The magnitude of the force of tension is .



Worked example 11: Newton's second law: box on a surface (Alternative Method)

                
Two crates,  and  respectively, are connected with a thick rope according to the diagram. A force, to the right, of  is applied. The boxes move with an acceleration of  to the right. One third of the total frictional force is acting on the  block and two thirds on the  block. Calculate:


                	
                    
the magnitude and direction of the total frictional force present.


                  

	
                    
the magnitude of the tension in the rope at T.


                  


[image: af5b760c7db8ba871b1504535749d6b9.png]

Important: when you have tension in a rope in a problem like this you need to know that both ends of the rope apply a force with the same magnitude but opposite direction. We call this force the tension and you should examine the force diagrams in this problem carefully.



              
Draw a force diagram


Always draw a force diagram although the question might not ask for it. The acceleration of the whole system is given, therefore a force diagram of the whole system will be drawn. Because the two crates are seen as a unit, the force diagram will look like this:

[image: 0307054c62b515f43ff31a7c95a209c2.png]

Calculate the frictional force


To find the frictional force we will apply Newton's second law. We are given the mass ( + ) and the acceleration (). Choose the direction of motion to be the positive direction (to the right is positive).

The frictional force is  opposite to the direction of motion (to the left).


Find the tension in the rope


To find the tension in the rope we need to look at one of the two crates on their own. Let's choose the  crate. Firstly, we need to draw a force diagram:

[image: 1e05f08c1b0442778aff0a8af02e31fe.png]
                      Force diagram of  crate.
                    

The frictional force on the  block is one third of the total, therefore:








If we apply Newton's second law:

Note: If we had used the same principle and applied it to  crate, our calculations would have been the following:

The negative answer here means that the force is in the direction opposite to the motion, in other words to the left, which is correct. However, the question asks for the magnitude of the force and your answer will be quoted as .



Worked example 12: Newton's second law: man pulling a box

                
A man is pulling a  box with a rope that makes an angle of  with the horizontal. If he applies a force of magnitude  and a frictional force of magnitude  is present, calculate the acceleration of the box.


                [image: 868fc4de1803d87e56e96b3d71a3c3e4.png]

Draw a force diagram or free body diagram


The motion is horizontal and therefore we will only consider the forces in a horizontal direction. Remember that vertical forces do not influence horizontal motion and vice versa.

[image: 00739e603136597df0b4b687526465a6.png][image: 965663764d93eb6ce9b95357e3dafa5f.png]

Calculate the horizontal component of the applied force


We first need to choose a direction to be the positive direction in this problem. We choose the positive -direction (to the right) to be positive.


The applied force is acting at an angle of  to the horizontal. We can only consider forces that are parallel to the motion. The horizontal component of the applied force needs to be calculated before we can continue:
                  


Calculate the acceleration


To find the acceleration we apply Newton's second law:
                  The acceleration is  to the right.



Worked example 13: Newton's second law: truck and trailer

                
A  truck pulls a  trailer with a constant acceleration. The engine of the truck produces a thrust of . Ignore the effect of friction. Calculate the:


                	
                    
acceleration of the truck; and


                  

	
                    
tension in the tow bar T between the truck and the trailer, if the tow bar makes an angle of  with the horizontal.


                  


[image: 61af3c0c1fd4bdcbfb06aaa930371b4e.png]
                    Truck pulling a trailer.
                  


Draw a force diagram


Draw a force diagram indicating all the forces on the system as a whole:

[image: 18873dbb7b4177949581ebfd1a11cf1a.png]
                      Free body diagrams for truck pulling a trailer.
                    


Apply Newton's second law of motion


We choose the positive -direction to be the positive direction. We only need to consider the horizontal forces. Using only the horizontal forces means that we first need to note that the tension acts at an angle to the horizontal and we need to use the horizontal component of the tension in our calculations.

[image: f19f1f4d3036f2290bb6f5d808b33830.png]The horizontal component has a magnitude of .


In the absence of friction, the only force that causes the system to accelerate is the thrust of the engine. If we now apply Newton's second law of motion to the truck we have:
                  


We now apply the same principle to the trailer (remember that the direction of the tension will be opposite to the case of the truck):
                  


We now have two equations and two unknowns so we can solve simultaneously. We subtract the second equation from the first to get:
                  


Now substitute this result back into the second equation to solve for the magnitude of 




Object on an inclined plane

In an earlier section we looked at the components of the gravitational force parallel and perpendicular to the slope for objects on an inclined plane. When we look at problems on an inclined plane we need to include the component of the gravitational force parallel to the slope.


Think back to the pictures of the book on a table, as one side of the table is lifted higher the book starts to slide. Why? The book starts to slide because the component of the gravitational force parallel to the surface of the table gets larger for the larger angle of inclination. This is like the applied force and it eventually becomes larger than the frictional force and the book accelerates down the table or inclined plane.


The force of gravity will also tend to push an object 'into' the slope. This is the component of the force perpendicular to the slope. There is no movement in this direction as this force is balanced by the slope pushing up against the object. This “pushing force” is the normal force (N) which we have already learnt about and is equal in magnitude to the perpendicular component of the gravitational force, but opposite in direction.

[image: d0548c83c42ffb9c2dc91304d93f3963.png]

Do not use the abbreviation  for weight as it is used to abbreviate 'work'. Rather use the force of gravity  for weight.


Simulation: 23HD

Worked example 14: Newton's second law: box on inclined plane

                
A body of mass  is at rest on an inclined plane due to friction.


                [image: f6c3f42dbb2c890962059b81b137a773.png]What of the following option is the magnitude of the frictional force acting on the body?


                	
                    



                  

	
                    



                  

	
                    



                  

	
                    



                  



Analyse the situation


The question asks us to determine the magnitude of the frictional force. The body is said to be at rest on the plane, which means that it is not moving and therefore the acceleration is zero. We know that the frictional force will act parallel to the slope. If there were no friction the box would slide down the slope so friction must be acting up the slope. We also know that there will be a component of gravity perpendicular to the slope and parallel to the slope. The free body diagram for the forces acting on the block is:

[image: 32a4cc1a99996fce4722ed7f910aa41e.png]
Determine the magnitude of the frictional force


We can apply Newton's second law to this problem. We know that the object is not moving so the resultant acceleration is zero. We choose up the slope to be the positive direction. Therefore:
                  


Quote your final answer


The force of friction has the same magnitude as the component of the force of gravitation parallel to the slope, .



Worked example 15: Newton's second law: object on an incline

                
A force of magnitude  up an incline is required to keep a body at rest on a frictionless inclined plane which makes an angle of  with the horizontal.  Calculate the magnitudes of the force due to gravity and the normal force, giving your answers to three significant figures.


                [image: 8b079ab18e45386b70958411abf4222a.png]
Find the magnitude of 


We are usually asked to find the magnitude of , but in this case  is given and we are asked to find . We can use the same equation.  is the force that balances the component of  parallel to the plane () and therefore it has the same magnitude.

[image: 621d00a5589b4d704446dda43affffd5.png]We can apply Newton's second law to this problem. We know that the object is not moving so the resultant acceleration is zero. We choose up the slope to be the positive direction. Therefore:
                  


Find the magnitude of 


We treat the forces parallel and perpendicular to the slope separately. The block is stationary so the acceleration perpendicular to the slope is zero. Once again we can apply Newton's second law of motion. We choose the direction of the normal force as the positive direction.
                  


We could substitute in the value of  calculated earlier. We would like to illustrate that there is another approach to adopt to ensure you get the correct answer even if you made a mistake calculating .  can also be determined with the use of trigonometric ratios. We know from the previous part of the question that . We also know that
            


Note that the question asks that the answers be given to 3 significant figures. We therefore round  from  up to  perpendicular to the surface upwards and  from  up to  parallel to the plane, up the slope.




Lifts and rockets

So far we have looked at objects being pulled or pushed across a surface, in other words motion parallel to the surface the object rests on. Here we only considered forces parallel to the surface, but we can also lift objects up or let them fall. This is vertical motion where only vertical forces are being considered.


Let us consider a  lift, with no passengers, hanging on a cable. The purpose of the cable is to pull the lift upwards so that it can reach the next floor or lower the lift so that it can move downwards to the floor below. We will look at five possible stages during the motion of the lift and apply our knowledge of Newton's second law of motion to the situation. The 5 stages are:

	A stationary lift suspended above the ground.

	A lift accelerating upwards.

	A lift moving at a constant velocity.

	A lift decelerating (slowing down).

	A lift accelerating downwards (the cable snaps!).


We choose the upwards direction to be the positive direction for this discussion.


Stage 1:


The  lift is stationary at the second floor of a tall building.


The lift is not accelerating. There must be a tension  from the cable acting on the lift and there must be a force due to gravity, . There are no other forces present and we can draw the free body diagram:

[image: d82397dfa5d4caa02ad4fe480ed5487b.png]We apply Newton's second law to the vertical direction:
            


The forces are equal in magnitude and opposite in direction.


Stage 2:


The lift moves upwards at an acceleration of .


If the lift is accelerating, it means that there is a resultant force in the direction of the motion. This means that the force acting upwards is now greater than the force due to gravity  (down). To find the magnitude of the  applied by the cable we can do the following calculation: (Remember we have chosen upwards as positive.)


We apply Newton's second law to the vertical direction:
            


The answer makes sense as we need a bigger force upwards to cancel the effect of gravity as well as have a positive resultant force.


Stage 3:


The lift moves at a constant velocity.


When the lift moves at a constant velocity, the acceleration is zero,
            


The forces are equal in magnitude and opposite in direction. It is common mistake to think that because the lift is moving there is a net force acting on it. It is only if it is accelerating that there is a net force acting.


Stage 4:


The lift slows down at a rate of . The lift was moving upwards so this means that it is decelerating or accelerating in the direction opposite to the direction of motion. This means that the acceleration is in the negative direction.
        


As the lift is now slowing down there is a resultant force downwards. This means that the force acting downwards is greater than the force acting upwards.


This makes sense as we need a smaller force upwards to ensure that the resultant force is downward. The force of gravity is now greater than the upward pull of the cable and the lift will slow down.


Stage 5:


The cable snaps.


When the cable snaps, the force that used to be acting upwards is no longer present. The only force that is present would be the force of gravity. The lift will fall freely and its acceleration.

Apparent weight

Your weight is the magnitude of the gravitational force acting on your body. When you stand in a lift that is stationery and then starts to accelerate upwards you feel you are pressed into the floor while the lift accelerates. You feel like you are heavier and your weight is more. When you are in a stationery lift that starts to accelerate downwards you feel lighter on your feet. You feel like your weight is less.


Weight is measured through normal forces. When the lift accelerates upwards you feel a greater normal force acting on you as the force required to accelerate you upwards in addition to balancing out the gravitational force.


When the lift accelerates downwards you feel a smaller normal force acting on you. This is because a net force downwards is required to accelerate you downwards. This phenomenon is called apparent weight because your weight didn't actually change.

Rockets

As with lifts, rockets are also examples of objects in vertical motion. The force of gravity pulls the rocket down while the thrust of the engine pushes the rocket upwards. The force that the engine exerts must overcome the force of gravity so that the rocket can accelerate upwards. The worked example below looks at the application of Newton's second law in launching a rocket.

Worked example 16: Newton's second law: rocket

                
A rocket (of mass ) is launched vertically upwards into the sky at an acceleration of . If the magnitude of the force due to gravity on the rocket is , calculate the magnitude and direction of the thrust of the rocket's engines.


              
Analyse what is given and what is asked


We have the following:





= upwards.


= downwards.


We are asked to find the thrust of the rocket engine .


Find the thrust of the engine


We will apply Newton's second law:
                  


Quote your final answer


The force due to the thrust is  upwards.



Worked example 17: Rockets

                
How do rockets accelerate in space?


                [image: 68dec066e5d1cd092887e46112ea0d8d.png]


	
                    
Gas explodes inside the rocket.


                  

	
                    
This exploding gas exerts a force on each side of the rocket
(as shown in the picture below of the explosion chamber inside the
rocket).


                    [image: 9b4254d5e060ae9f824aebb3cc05780b.png]

	
                    
Due to the symmetry of the situation, all the forces exerted
on the rocket are balanced by forces on the opposite side, except for the force
opposite the open side. This force on the upper surface is unbalanced.


                  

	
                    
This is therefore the resultant force acting on the rocket and it
makes the rocket accelerate forwards.


                  




Exercise 2.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                
A tug is capable of pulling a ship with a force of . If two such tugs are pulling on one ship, they can produce any force ranging from a minimum of  to a maximum of . Give a detailed explanation of how this is possible. Use diagrams to support your result.


              

                  
We start off with the two tug boats pulling in opposite directions:


                  [image: 492d5032c99ef87e826a23c2640bdf55.png]The resultant force is  since the tug boats are pulling with equal forces in opposite directions.


                  
If the two tugboats pull in the same direction then we get:


                  [image: 6a73ccf20d834df4711075f9628278c7.png]The resultant force is  since the tug boats are pulling with equal forces in the same direction.


                  
To get any force between these two extremes, one tugboat will have to be pulling on the ship at a different angle to the second tugboat, for example:


                  [image: c958497f85bfa35fcdc005ceaf4bd130.png]Note that the resultant force in this situation is less than  (You can check this by using any of the vector addition techniques).


              


                
A car of mass  accelerates at . Calculate the magnitude of the resultant force that is causing the acceleration.


              

                  


                
Find the force needed to accelerate a  object at .


              

                  


                
Calculate the acceleration of an object of mass  accelerated by a force of magnitude .


              

                  


                
An object of mass  is accelerating at . What resultant force acts on it?


              

                  


                
Find the mass of an object if a force of  gives it an acceleration of .


              

                  


                
Find the acceleration of a body of mass  that has a force with a magnitude of  acting on it.


              

                  


                
Find the mass of an object which is accelerated at  by a force of magnitude .


              

                  


                
Determine the acceleration of a mass of  when a force of magnitude  acts on it. What is the acceleration if the force were doubled and the mass was halved?


              

                  
We first find the acceleration:


                  If the force is doubled and the mass is halved then the acceleration will be four times this amount: .


                  
You can check this by doubling the force and halving the mass.


              


A mass of  is accelerating at .



    
Determine the resultant force that is causing the acceleration.




    


                
What acceleration would be produced if we doubled the force and reduced the mass by half?


              

                  
If we doubled the force and halved the mass we would get four times the acceleration or . You can check this by carrying out the calculation using double the force and half the mass.


              



A motorcycle of mass  is accelerated by a resultant force of . If the motorcycle starts from rest:



    
What is its acceleration?




    


        
How fast will it be travelling after ?


    

        
We can use the equations of motion (recall from grade 10: motion in one dimension) to determine how fast it will be travelling:


        


        
How long will it take to reach a speed of ?


    

        
Again, we can use the equations of motion (recall from grade 10: motion in one dimension) to determine how long it takes to reach the given speed:


        


        
How far will it travel from its starting point in ?


    

        
Again, we can use the equations of motion (recall from grade 10: motion in one dimension) to determine how far it travels:


        



A force of , acting at  to the horizontal, accelerates a block of mass  along a horizontal plane as shown.

[image: bd7cce6eb9c569baab6df31daff847a5.png]


    
Calculate the component of the  force that accelerates the block horizontally.




    


        
If the acceleration of the block is , calculate the magnitude of the frictional force on the block.


        

    


        
Calculate the vertical force exerted by the block on the plane.


    

        



    
A toy rocket experiences a force due to gravity of magnitude  is supported vertically by placing it in a bottle. The rocket is then ignited. Calculate the force that is required to accelerate the rocket vertically upwards at .




    
Taking the upwards direction as positive:


    


    
A constant force of magnitude  is applied vertically to a block as shown. The block experiences a force due to gravity of . Calculate the acceleration of the block.


                [image: 1f2008232114125be9463c3d51884ad9.png]


                  
Taking the upwards direction as positive:


                  


A student experiences a gravitational force of magnitude  investigates the motion of a lift. While he stands in the lift on a bathroom scale (calibrated in newton), he notes three stages of his journey.

	
                    
For  immediately after the lift starts, the scale reads .

                  

	
                    
For a further  it reads .

                  

	
                    
For the final  it reads .

                  


Answer the following questions:



    
Is the motion of the lift upward or downward? Give a reason for your answer.




    
Stage 1: Downwards. The scale reads less than the gravitational force that he experiences.


    
Stage 2: Stationary. The scale reads the same as the gravitational force that he experiences.


    
Stage 3: Upwards. The scale reads more than the gravitational force that he experiences.





        
Write down the magnitude and the direction of the resultant force acting on the student for each of the stages 1, 2 and 3.


        

    
Stage 1:  downwards


    
Stage 2: The resultant force on the student is zero.


    
Stage 3:  upwards






                
A car of mass  accelerates along a level road at . A frictional force of  opposes its motion. What force is produced by the car's engine?


              

                  


                
Two objects, with masses of  and  respectively, are placed on a smooth surface and connected with a piece of string. A horizontal force of  is applied with the help of a spring balance to the  object. Ignoring friction, what will the force acting on the  mass, as measured by a second spring balance, be?


                [image: 567cb803080f96be11e91808f9a3865f.png]


                  
The force acting on the  block is . Since the surface is assumed to be frictionless, the applied force on the  block is equal to the force experienced by the  block.


              


A rocket of mass  has a resultant force of  upwards on it.



        
What is its acceleration on the Earth, where it experiences a gravitational force of ?


        

    
The force on the rocket is in the upwards direction, while the force due to gravity is in the downwards direction. Taking upwards as positive:


    


        
What driving force does the rocket engine need to exert on the back of the rocket on the Earth?


    

        
On Earth the rocket engines need to overcome the gravitational force and so need to exert a force of  or greater.


    



A car going at  accelerates uniformly and comes to a stop in a distance of .



    
What is its acceleration?




    
We can use the equations of motion to find the acceleration:


    


        
If the car is  how much force do the brakes exert?


    

        




A block on an inclined plane experiences a force due to gravity,  of  straight down. If the slope is inclined at  to the horizontal, what is the component of the force due to gravity perpendicular and parallel to the slope? At what angle would the perpendicular and parallel components of the force due to gravity be equal?




    
The component parallel to the slope is:


    The component perpendicular to the slope is:


    For the two components to be equal the angle must be . ().






A block on an inclined plane is subjected to a force due to gravity,  of  straight down. If the component of the gravitational force parallel to the slope is = in the negative -direction (down the slope), what is the incline of the slope?




    



A block on an inclined plane experiences a force due to gravity,  of  straight down. If the slope is inclined at an unknown angle to the horizontal but we are told that the ratio of the components of the force due to gravity perpendicular and parallel to the slope is 7:4. What is the angle the incline makes with the horizontal?




    
We first write down the equations for the parallel and perpendicular components:


    Now we note the following:


    Now we need to solve for theta:


    Recall from trigonometry that .





Two crates,  and  respectively, are connected with a thick rope according to the diagram. A force, to the right, of  is applied. The boxes move with an acceleration of  to the right. The ratio of the frictional forces on the two crates is the same as the ratio of their masses. Calculate:

[image: 49382b65d90bc3a52758286457b68c7c.png]


    
the magnitude and direction of the total frictional force present.




    
Let the  crate be crate 1 and the  crate be crate 2.


    
To find the frictional force we will apply Newton's second law. We are given the mass ( + ) and the acceleration (). Choose the direction of motion to be the positive direction (to the right is positive).


                  


        
the magnitude of the tension in the rope at T.


    

    
We note that , therefore .


    
To find the tension in the rope we need to look at one of the two crates on their own. Let's choose the  crate.


    
The frictional force on the  block is noted above. We can calculate :


    If we apply Newton's second law:


    



Two crates,  and  respectively, are connected with a thick rope according to the diagram. If they are dragged up an incline such that the ratio of the parallel and perpendicular components of the gravitational force on each block are 3 : 5. The boxes move with an acceleration of  up the slope. The ratio of the frictional forces on the two crates is the same as the ratio of their masses. The magnitude of the force due to gravity on the  crate is  and on the  crate is . Calculate:

[image: f76e4320638bc8ff97439a48ca5458e6.png]


        
the magnitude and direction of the total frictional force present.


    

        
Let crate 1 be the  crate and crate 2 be the  crate. We will choose up the slope as positive.


        
We need to find all the forces that act parallel to the slope on each box in turn and use this to solve simultaneously for the frictional force.


        
We draw free body diagrams for each crate:


        
        
First we find the gravitational force parallel to the slope for each box:


        Now we can write an expression for the resultant force on each crate:


        And solve simultaneously for the frictional force:


        


        
the magnitude of the tension in the rope at T.


    

        
We can use either of the two expressions above to find the tension. We will use the expression for crate 1:


        


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



Newton's third law of motion (ESBKV)

Newton's third law of Motion deals with the interaction between pairs of objects. For example, if you hold a book up against a wall you are exerting a force on the book (to keep it there) and the book is exerting a force back at you (to keep you from falling through the book). This may sound strange, but if the book was not pushing back at you, your hand would push through the book! These two forces (the force of the hand on the book () and the force of the book on the hand ()) are called an action-reaction pair of forces. They have the same magnitude, but act in opposite directions and act on different objects (the one force is onto the book and the other is onto your hand).


There is another action-reaction pair of forces present in this situation. The book is pushing against the wall (action force) and the wall is pushing back at the book (reaction). The force of the book on the wall () and the force of the wall on the book ( ) are shown in the diagram.

[image: af70d18fa88d9c9046778259c6a410c1.png][image: ]
              Newton's action-reaction pairs.
            

	Newton's third law of motion
	
              
If body A exerts a force on body B, then body B exerts a force of equal magnitude on body A, but in the opposite direction.


            

Video: 23J9


These action-reaction pairs have several properties:

	the same type of force acts on the objects,

	the forces have the same magnitude but opposite direction, and

	the forces act on different objects.


Newton's action-reaction pairs can be found everywhere in life where two objects interact with one another. The following worked examples will illustrate this:

Worked example 18: Newton's third law - seat belt

              
Dineo is seated in the passenger seat of a car with the seat belt on. The car suddenly stops and he moves forwards (Newton's first law - he continues in his state of motion) until the seat belt stops him. Draw a labelled force diagram identifying two action-reaction pairs in this situation.


              [image: 3be65fe3bd06c4819b4e16dc57261089.png]

Draw a force diagram


Start by drawing the picture. You will be using arrows to indicate the forces so make your picture large enough so that detailed labels can also be added. The picture needs to be accurate, but not artistic! Use stick-men if you have to.


Label the diagram


Take one pair at a time and label them carefully. If there is not enough space on the drawing, then use a key on the side.

[image: d52eabbe3055404a7796d82843ab893b.png]


Worked example 19: Newton's third law: forces in a lift

              
Tammy travels from the ground floor to the fifth floor of a hotel in a lift moving at constant velocity. Which ONE of the following statements is TRUE about the magnitude of the force exerted by the floor of the lift on Tammy's feet? Use Newton's third law to justify your answer.


              	
                  
It is greater than the magnitude of Tammy's weight.


                

	
                  
It is equal in magnitude to the force Tammy's feet exert on the floor of the lift.


                

	
                  
It is equal to what it would be in a stationary lift.


                

	
                  
It is greater than what it would be in a stationary lift.


                



Analyse the situation


This is a Newton's third law question and not Newton's second law. We need to focus on the action-reaction pairs of forces and not the motion of the lift. The following diagram will show the action-reaction pairs that are present when a person is standing on a scale in a lift.

[image: e4808dc47b3fa4a50214abdd26cb803d.png]
                    Newton's action-reaction pairs in a lift.
                  

In this question statements are made about the force of the floor (lift) on Tammy's feet. This force corresponds to  in our diagram. The reaction force that pairs up with this one is , which is the force that Tammy's feet exerts on the floor of the lift. The magnitude of these two forces are the same, but they act in opposite directions.


Choose the correct answer


It is important to analyse the question first, before looking at the answers. The answers might confuse you if you look at them first. Make sure that you understand the situation and know what is asked before you look at the options.


The correct answer is number .



Worked example 20: Newton's third law: book and wall

              
Bridget presses a book against a vertical wall as shown in the photograph.


              [image: ]	
                  
Draw a labelled force diagram indicating all the forces acting on the book.


                

	
                  
State, in words, Newton's third law of Motion.


                

	
                  
Name the action-reaction pairs of forces acting in the horizontal plane.


                


[image: 588f2fbbf427544d5af03a343c4f7415.png]

Draw a force diagram


A force diagram will look like this:

[image: 8bfa67c1812553f7fbe065f064310908.png]
[image: 4ff991d06ea7aba70c8c53e323a99455.png]Note that we had to draw all the forces acting on the book and not the action-reaction pairs. None of the forces drawn are action-reaction pairs, because they all act on the same object (the book). When you label forces, be as specific as possible, including the direction of the force and both objects involved, for example, do not say gravity (which is an incomplete answer) but rather say 'Downward (direction) gravitational force of the Earth (object) on the book (object)'.


State Newton's third law


If body A exerts a force onto body B, then body B will exert a force equal in magnitude, but opposite in direction, onto body A.


Name the action-reaction pairs


The question only asks for action-reaction forces in the horizontal plane. Therefore:


Pair 1: Action: Applied force of Bridget on the book; Reaction: The force of the book on the girl.


Pair 2: Action: Force of the book on the wall; Reaction: Force of the wall on the book.


Note that a Newton's third law pair will always involve the same combination of words, like 'book on wall' and 'wall on book'. The objects are 'swapped around' in naming the pairs.



Balloon rocket
Aim

In this experiment for the entire class, you will use a balloon rocket to investigate Newton's third law. A fishing line will be used as a track and a plastic straw taped to the balloon will help attach the balloon to the track.



Apparatus

You will need the following items for this experiment:

	
                  
balloons (one for each team)


                

	
                  
plastic straws (one for each team)


                

	
                  
tape (cellophane or masking)


                

	
                  
fishing line,  metres in length


                

	
                  
a stopwatch - optional (a cell phone can also be used)


                

	
                  
a measuring tape - optional


                


[image: ]


Method
	
                  
Divide into groups of at least five.


                

	
                  
Attach one end of the fishing line to the blackboard with tape. Have one teammate hold the other end of the fishing line so that it is taut and roughly horizontal. The line must be held steady and must not be moved up or down during the experiment.


                

	
                  
Have one teammate blow up a balloon and hold it shut with his or her fingers. Have another teammate tape the straw along the side of the balloon. Thread the fishing line through the straw and hold the balloon at the far end of the line.


                

	
                  
Let go of the rocket and observe how the rocket moves forward.


                

	
                  
Optionally, the rockets of each group can be timed to determine a winner of the fastest rocket.


                  	
                      
Assign one teammate to time the event. The balloon should be let go when the time keeper yells “Go!” Observe how your rocket moves toward the blackboard.


                    

	
                      
Have another teammate stand right next to the blackboard and yell “Stop!” when the rocket hits its target. If the balloon does not make it all the way to the blackboard, “Stop!” should be called when the balloon stops moving. The timekeeper should record the flight time.


                    

	
                      
Measure the exact distance the rocket travelled. Calculate the average speed at which the balloon travelled. To do this, divide the distance travelled by the time the balloon was “in flight.” Fill in your results for Trial 1 in the Table below.


                    

	
                      
Each team should conduct two more races and complete the sections in the Table for Trials 2 and 3. Then calculate the average speed for the three trials to determine your team's race entry time.


                    







Results
		Distance (m)
	Time (s)
	Speed ()

	Trial 1
			
	Trial 2
			
	Trial 3
			
			Average:
	



Conclusions

The winner of this race is the team with the fastest average balloon speed.





Video: 23JB


While doing the experiment, you should think about,

	
              
What made your rocket move?


            

	
              
How is Newton's third law of Motion demonstrated by this activity?


            

	
              
Draw pictures using labelled arrows to show the forces acting on the inside of the balloon before it was released and after it was released.


            


Video: 23JC

Video: 23JD


The Saturn V (pronounced “Saturn Five”) was an American human-rated expendable rocket used by NASA's Apollo and Skylab programs from 1967 until 1973. A multistage liquid-fuelled launch vehicle, NASA launched 13 Saturn Vs from the Kennedy Space Center, Florida with no loss of crew or payload. It remains the tallest, heaviest, and most powerful rocket ever brought to operational status and still holds the record for the heaviest launch vehicle payload.

[image: ]
Exercise 2.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
A fly hits the front windscreen of a moving car. Compared to the magnitude of the force the fly exerts on the windscreen, the magnitude of the force the windscreen exerts on the fly during the collision, is:


              	
                  
zero.


                

	
                  
smaller, but not zero.


                

	
                  
bigger.


                

	
                  
the same.


                




                the same
            


              
Which of the following pairs of forces correctly illustrates Newton's third law?


              
                 [image: f67a3201b40f3fba37031ff29fa01bda.png]

                A or B
            

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Forces in equilibrium (ESBKW)

At the beginning of this chapter it was mentioned that resultant forces cause objects to accelerate in a straight line. If an object is stationary or moving at constant velocity then either,

	
              
no forces are acting on the object, or


            

	
              
the forces acting on that object are exactly balanced.


            


In other words, for stationary objects or objects moving with constant velocity, the resultant force acting on the object is zero.

	Equilibrium
	
              
An object in equilibrium has both the sum of the forces acting on it equal to zero.


            




    
      2.4 Forces between masses (ESBKX)

      Gravity is arguably the first force that people really learn about. People don't really think of it as learning about gravity because it is such a big part of our everyday lives. Babies learning to crawl or walk are struggling against gravity, games involving jumping, climbing or balls all give people a sense of the effect of gravity. The saying “everything that goes up, must come down” is all about gravity. Rain falls from the sky because of gravity and so much more. We all know that these things happen but we don't often stop to ask what is gravity, what causes it and how can we describe it more accurately than “everything that goes up, must come down”?

      All of the examples mentioned involve objects with mass falling to the ground, they are being attracted to the Earth. Gravity is the name we give to the force that arises between objects because of their mass. It is always an attractive force. It is a non-contact force, therefore it acts at a distance. The Earth is responsible for a gravitational force on the moon which keeps it in its orbit around the Earth and the gravitational force the moon exerts on the Earth is the dominant cause of ocean tides.

      Sir Isaac Newton was the first scientist to precisely define the gravitational force, and to show that it could explain both falling bodies and astronomical motions. The gravitational force is relatively simple. It is always attractive, and it depends only on the masses involved and the  distance between them. Stated in modern language, Newton’s universal law of gravitation states that every particle in the universe attracts every other particle with a force along a line joining them. The force is directly proportional to the product of their masses and inversely proportional to the square of the distance between them.

      
        Newton's law of universal gravitation (ESBKY)

        
          	Newton's law of universal gravitation

          	
            Every point mass attracts every other point mass by a force directed along the line connecting the two. This force is proportional to the product of the masses and inversely proportional to the square of the distance between them.

          

        

        The magnitude of the attractive gravitational force between the two point masses, F is given by:
          

        where:
 is in newtons (N),  is the gravitational constant ,  is the mass of the first point mass in  kilograms (kg),  is the mass of the second point mass in  kilograms (kg) and  is the distance between the two point masses in metres (m). For any large objects (not point masses) we use the distance from the centre of the object(s) to do the calculation. This is very important when dealing with very large objects like planets. The distance from the centre of the planet and from the surface of the planet differ by a large amount. Remember that this is a force of attraction and should be described by a vector. We use Newton's law of universal gravitation to determine the magnitude of the force and then analyse the problem to determine the
direction.

        For example, consider a man of mass  standing  from a woman with a mass of . The attractive gravitational force between them would be:
          

        If the man and woman move to  apart, then the force is:
          

        As you can see, these forces are very small.

        Now consider the gravitational force between the Earth and the Moon. The mass of the Earth is , the mass of the Moon is  and the Earth and Moon are  apart. The gravitational force between the Earth and Moon is:
          

        From this example you can see that the force is very large.

        These two examples demonstrate that the greater the masses, the greater the force between them. The  factor tells us that the distance between the two bodies plays a role as well. The closer two bodies are, the
stronger the gravitational force between them is. We feel the gravitational attraction of the Earth most at the surface since that is the closest we can get to it, but if we were in outer-space, we would barely feel the effect of the Earth's gravity!

        Remember that  which means that every object on Earth feels the same gravitational acceleration! That means whether you drop a pen or a book (from the same height), they will both take the same length of time to hit the ground... in fact they will be head to head for the entire fall if you drop them at the
same time. We can show this easily by using Newton's second law and the equation for the gravitational force.  The force between the Earth (which has the mass ) and an object of mass  is

        
        and the acceleration of an object of mass  (in terms of the force acting on it) is

        
        So we equate them and we find that
          

        Since it doesn't depend on the mass of the object, , the acceleration on a body (due to the Earth's gravity) does not depend on the mass of the body. Thus all objects experience the same gravitational acceleration. The force on different bodies will be different but the acceleration will be the same. Due to the fact that this acceleration caused by gravity is the same on all objects we label it differently, instead of using  we use  which we call the gravitational acceleration and it has a magnitude of approximately .

        The fact that gravitational acceleration is independent of the mass of the object holds for any planet, not just Earth, but each planet will have a different magnitude of gravitational acceleration.

      

      
        
          Exercise 2.7
          Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            
              When the planet Jupiter is closest to Earth it is  away. If Jupiter has a mass of , what is the magnitude of the gravitational force between Jupiter and the Earth?

            

            
              The mass of the Earth is: . The magnitude of the gravitational force is:

              
            

          

          
            
              When the planet Jupiter is furthest from the Earth it is  away. If Jupiter has a mass of , what is the magnitude of the gravitational force between Jupiter and the Earth?

            

            
              The mass of the Earth is: . The magnitude of the gravitational force is:

              
            

          

          
            
              What distance must a satellite with a mass of  be away from the Earth to feel a force of ? How far from Jupiter to feel the same force?

            

            
              The mass of the Earth is:  and the mass of Jupiter is . We first find how far the satellite must be from Earth:

              
              Next we find how far the satellite must be from Jupiter:

              
            

          

          
            
              The radius of Jupiter is  and the radius of the moon is , if the moon has a mass of  work out the gravitational acceleration on Jupiter and on the moon.

            

            
              We work out the gravitational acceleration on Jupiter (remember to convert the distance to ):

              
              We work out the gravitational acceleration on the moon (remember to convert the distance to ):

              
            

          

          
            
              Astrology, NOT astronomy, makes much of the position of the planets at the moment of one’s birth. The only known force a planet exerts on Earth is gravitational. Calculate:

            

            
              
                the gravitational force exerted on a  baby by a  father  away at birth

              

              
                
              

            

            
              
                the force on the baby due to Jupiter if it is at its closest distance to Earth, some  away.

              

              
                
              

            

            
              
                How does the force of Jupiter on the baby compare to the force of the father on the baby?

              

              
                The force of the father on the baby is  times the force of Jupiter on the baby. (We calculate this using: )

              

            

          

          
            
              The existence of the dwarf planet Pluto was proposed based on irregularities in Neptune’s orbit. Pluto was subsequently discovered near its predicted position. But it now appears that the discovery was fortuitous, because Pluto is small and the irregularities in Neptune’s orbit were not well known. To illustrate that Pluto has a minor effect on the orbit of Neptune compared with the closest planet to Neptune:

            

            
              
                Calculate the acceleration due to gravity at Neptune due to Pluto when they are  apart, as they are at present. The mass of Pluto is   and the mass of Neptune is: .

              

              
                
              

            

            
              
                Calculate the acceleration due to gravity at Neptune due to Uranus, presently about  apart, and compare it with that due to Pluto. The mass of Uranus is .

              

              
                
              

            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

      
        Weight and mass (ESBKZ)

        In everyday discussion many people use weight and mass to mean the same thing which is not true.

        Mass is a scalar and weight is a vector. Mass is a measurement of how much matter is in an object; weight is a measurement of how hard gravity is pulling on that object. Your mass is the same wherever you are, on Earth; on the moon; floating in space, because the amount of stuff you're made of doesn't change. Your weight depends on how strong a gravitational force is acting on you at the moment; you'd weigh less on the moon than on Earth, and in space you'd weigh almost nothing at all. Mass is measured in kilograms, kg, and weight is a force and measured in newtons, N.

        When you stand on a scale you are trying measure how much of you there is. People who are trying to reduce their mass hope to see the reading on the scale get smaller but they talk about losing weight. Their weight will decrease but it is because their mass is decreasing. A scale uses the persons weight to determine their mass.

        You can use  to calculate weight.

        
          Worked example 21: Newton's second law: lifts and 

          
            A lift, with a mass of , is initially at rest on the ground floor of a tall building. Passengers with an unknown total mass, , climb into the lift. The lift accelerates upwards at . The cable supporting the lift exerts a constant upward force of .

            
              	
                Draw a labelled force diagram indicating all the forces acting on the lift while it accelerates upwards.

              

              	
                What is the maximum mass, m, of the passengers the lift can carry in order to achieve a constant upward acceleration of .

              

            

          

          
            Draw a force diagram.

            We choose upwards as the positive direction.

            
              [image: 61f1b803e3b679395998e7e4dd6c3cfa.png]
            

          

          
            Gravitational force

            We know that the gravitational acceleration on any object on Earth, due to the Earth, is  towards the centre of the Earth (downwards). We know that the force due to gravity on a lift or the passengers in the lift will be .

          

          
            Find the mass, m.

            Let us look at the lift with its passengers as a unit. The mass of this unit will be  and the force of the Earth pulling downwards () will be . If we apply Newton's second law to the situation we get:

            
          

          
            Quote your final answer

            The mass of the passengers is . If the mass were larger then the total downward force would be greater and the cable would need to exert a larger force in the positive direction to maintain the same acceleration.

          

        

        
          In everyday use we often talk about weighing things. We also refer to how much something weighs. It is important to remember that when someone asks how much you weigh or how much an apple weighs they are actually wanting to know your mass or the apples mass, not the force due to gravity acting on you or the apple.

          Weightlessness is not because there is no gravitational force or that there is no weight anymore. Weightless is an extreme case of apparent weight. Think about the lift accelerating downwards when you feel a little lighter. If the lift accelerated downwards with the same magnitude as gravitational acceleration there would be no normal force acting on you, the lift and you would be falling with exactly the same acceleration and you would feel weightless. Eventually the lift has to come to a stop.

          In a space shuttle in space it is almost exactly the same case. The astronauts and space shuttle feel exactly the same gravitational acceleration so their apparent weight is zero. The one difference is that they are not falling downwards, they have a very large velocity perpendicular to the direction of the gravitational force that is pulling them towards the earth. They are falling but in a circle around the earth. The gravitational force and their velocity are perfectly balanced that they orbit the earth.

          In a weightless environment, defining up and down doesn't make as much sense as in our every day life. In space this affects all sorts of things, for example, when a candle burns the hot gas can't go up because the usual up is defined by which way gravity acts. This has actually been tested.

          
            [image: ]
            A candle burning on earth (left) and one burning in space (right).

          

        

      

      
        
          Exercise 2.8
          Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            
              Jojo has a mass of , what is his weight on the following planets:

            

            
              
                Mercury (radius of  and mass of )

              

              
                We first find the gravitational acceleration:

                
                Now we can calculate Jojo's weight:

                
              

            

            
              
                Mars (radius of  and mass of )

              

              
                We first find the gravitational acceleration:

                
                Now we can calculate Jojo's weight:

                
              

            

            
              
                Neptune (radius of  and mass of )?

              

              
                We first find the gravitational acceleration:

                
                Now we can calculate Jojo's weight:

                
              

            

          

          
            
              If object 1 has a weight of  on Neptune and object 2 has a weight of  on Mars, which has the greater mass?

            

            
              We begin by calculating the gravitational acceleration for each planet:

              
              
              Now we can calculate each objects mass:

              
              
              Object 2 has the greater mass.

            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

      
        Comparative problems (ESBM2)

        Comparative problems involve calculation of something in terms of something else that we know. For example, if you weigh  on Earth and the gravitational acceleration on Venus is  that of the gravitational acceleration on the Earth, then you would weigh  on Venus.

        
          Method for answering comparative problems

          
            	
              Write out equations and calculate all quantities for the given situation

            

            	
              Write out all relationships between variable from first and
second case

            

            	
              Write out second case

            

            	
              Substitute all first case variables into second case

            

            	
              Write second case in terms of first case

            

          

          
            Worked example 22: Comparative problem

            
              A man has a mass of . The planet Zirgon is the same size as the Earth but has twice the mass of the Earth. What would the man weigh on Zirgon, if the gravitational acceleration on Earth is ?

            

            
              Determine what information has been given

              The following has been provided:

              
                	
                  the mass of the man, m

                

                	
                  the mass of the planet Zirgon () in terms of the mass of the Earth (), 

                

                	
                  the radius of the planet Zirgon () in terms of the radius of the Earth (), 

                

              

            

            
              Determine how to approach the problem

              We are required to determine the man's weight on Zirgon (). We can do this by using:

              
              to calculate the weight of the man on Earth and then use this value to determine the weight of the man on Zirgon.

            

            
              Situation on Earth

              
            

            
              Situation on Zirgon in terms of situation on Earth

              Write the equation for the gravitational force on Zirgon and then substitute the values for  and , in terms of the values for the Earth.

              
            

            
              Quote the final answer

              The man weighs  on Zirgon.

            

          

          
            Worked example 23: Comparative problem

            
              A man has a mass of . On the planet Beeble how much will he weigh if Beeble has a mass half of that of the Earth and a radius one quarter that of the Earth. Gravitational acceleration on Earth is .

            

            
              Determine what information has been given

              The following has been provided:

              
                	
                  the mass of the man on Earth, m

                

                	
                  the mass of the planet Beeble () in terms of the mass of the Earth (),

                

                	
                  the radius of the planet Beeble () in terms of the radius of the Earth (), 

                

              

            

            
              Determine how to approach the problem

              We are required to determine the man's weight on Beeble (). We can do this by using:


                 

              to calculate the weight of the man on Earth and then use this value to determine the weight of the man on Beeble.

            

            
              Situation on Earth

              
                
              

            

            
              Situation on Beeble in terms of situation on Earth

              Write the equation for the gravitational force on Beeble and then substitute the values for  and , in terms of the values for the Earth.

              
                
              

            

            
              Quote the final answer

              The man weighs  on Beeble.

            

          

          
            
              Exercise 2.9
              Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                
                  Two objects of mass  and  respectively, where  is an unknown quantity, exert a force F on each other
when they are a certain distance apart. What will be the force between two objects situated the same distance apart but having a mass of  and  respectively?

                  
                    	
                      
                        
                        
                      

                    

                    	
                      
                        
                        
                      

                    

                    	
                      
                        
                        
                      

                    

                    	
                      
                        
                        
                      

                    

                  

                

                
                  .

                  We can write an expression for the force in each case in terms of the distance:

                  
                  Since the distance is equal, the square of the distance is also equal and so we can equate these two and find the force.

                  
                

              

              
                
                  As the distance of an object above the surface of the Earth is greatly increased, the weight of the object would

                  
                    	
                      increase

                    

                    	
                      decrease

                    

                    	
                      increase and then suddenly decrease

                    

                    	
                      remain the same

                    

                  

                

                
                  decrease

                  The distance is inversely proportional to the weight (or force of gravity) and so as the distance increases the weight decreases.

                

              

              
                
                  A satellite circles around the Earth at a height where the gravitational force is a factor 4 less than at the surface of the Earth. If the Earth's radius is R, then the height of the satellite above the surface is:

                  
                    	
                      R

                    

                    	
                      2 R

                    

                    	
                      4 R

                    

                    	
                      16 R

                    

                  

                

                
                  The gravitational force on the satellite on the Earth's surface is:

                  
                  The gravitational force on the satellite in orbit is:

                  
                  We know that the force from the Earth when the satellite is in orbit is a factor 4 less, therefore:

                  
                  The question asks for the distance above the Earth's surface so the answer is .

                

              

              
                
                  A satellite experiences a force F when at the surface of the Earth. What will be the force on the satellite if it orbits at a height equal to the diameter of the Earth:

                  
                    	
                      
                        
                      

                    

                    	
                       F

                    

                    	
                       F

                    

                    	
                       F

                    

                  

                

                
                  The diameter of the Earth is twice the radius. This means that the distance to the satellite would be the radius of the Earth plus twice the radius of the Earth, a factor 3 increase so .

                

              

              
                
                  The weight of a rock lying on surface of the Moon is W. The radius of the Moon is R. On planet Alpha, the same rock has weight 8W. If the radius of planet Alpha is half that of the Moon, and the mass of the Moon is M, then the mass, in kg, of planet Alpha is:

                  
                    	
                      
                        
                      

                    

                    	
                      
                        
                      

                    

                    	
                      2 M

                    

                    	
                      4 M

                    

                  

                

                
                  2 M
              

              

              
                
                  Consider the symbols of the two physical quantities  and  used in Physics.

                

                
                  
                    Name the physical quantities represented by  and .

                  

                  
                     is the acceleration due to gravity on the Earth and  is the universal gravitational constant.

                  

                

                
                  
                    Derive a formula for calculating  near the Earth's surface using Newton's law of universal gravitation. M and R represent the mass and radius of the Earth respectively.

                  

                  
                    We note the following two formulae:

                    
                    
                    Rearranging the second equation to get  gives:

                    
                    Now we substitute this into the first equation and solve for :

                    
                    Which has been mentioned earlier in this chapter.

                  

                

              

              
                
                  Two spheres of mass  and  respectively are situated so that their centres are  apart. Calculate the gravitational force between them.

                

                
                  
                

              

              
                
                  Two spheres of mass  and  respectively are situated so that the gravitational force between them is . Calculate the distance between them.

                

                
                  
                

              

              
                
                  Two identical spheres are placed  apart. A force of  exists between them. Find the masses of the spheres.

                

                
                  
                

              

              
                
                  Halley's comet, of approximate mass  was  from the Earth, at its point of closest approach during its last sighting in 1986.

                

                
                  
                    Name the force through which the Earth and the comet interact.

                  

                  
                    Newton's law of universal gravitation

                  

                

                
                  
                    Is the magnitude of the force experienced by the comet the same, greater than or less than the force experienced by the Earth? Explain.

                  

                  
                    It is the same, Newton's third law.

                  

                

                
                  
                    Does the acceleration of the comet increase, decrease or remain the same as it moves closer to the Earth? Explain.

                  

                  
                    The force the comet experiences increases because it is inversely proportional to the square of the distance. The mass of the comet remains constant and we know that  so the acceleration increases.

                  

                

                
                  
                    If the mass of the Earth is , calculate the magnitude of the force exerted by the Earth on Halley's comet at its point of closest approach.

                  

                  
                    
                  

                

              

              For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
            

          

        

      

    

  
        2.5 Chapter summary (ESBM3)
Presentation: 23K5
	
          
The normal force, , is the force exerted by a surface on an object in contact with it. The normal force is perpendicular to the surface.


          

	
          
Frictional force is the force that opposes the motion of an object in contact with a surface and it
          acts parallel to the surface the object is in contact with. The magnitude of friction is proportional to the normal force.


          

	
          
For every surface we can determine a constant factor, the coefficient of friction, that allows us to calculate what the frictional force would be if we know the magnitude of the normal force. We know that static friction and kinetic friction have different magnitudes so we have different coefficients for the two types of friction:


                   	 is the coefficient of static friction

	 is the coefficient of kinetic friction




	
The components of the force due to gravity, , parallel (-direction) and perpendicular (-direction) to a slope are given by:
          


          

	
            
Newton's first law: An object continues in a state of rest or uniform motion (motion with a constant velocity) unless
            it is acted on by an unbalanced (net or resultant) force.


          

	
            
Newton's second law: If a resultant force acts on a body, it will cause the body to accelerate in the direction of the resultant force. The acceleration of the body will be directly proportional to the resultant force and inversely proportional to the mass of the body. The mathematical representation is:


          

	
            
Newton's third law: If body A exerts a force on body B, then body B exerts a force of equal magnitude on body A,
            but in the opposite direction.


          

	
            
Newton's law of universal gravitation: Every point mass attracts every other point mass by a force directed along the line connecting
            the two. This force is proportional to the product of the masses and inversely proportional to the
            square of the distance between them.


          


	Physical Quantities
	Quantity	Unit name	Unit symbol
	Acceleration ()	metres per second squared	
	Distance ()	metre	
	Force ()	Newton	
	Mass ()	kilogram	
	Tension ()	Newton	
	Weight ()	Newton	


            
Table 2.1: Units used in Newtons laws


          



        Exercise 2.10Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
A force acts on an object. Name three effects that the force can have on the object.


            

                
A force can change the shape of the object. A force can change the direction in which the object is moving. A force can accelerate or stop a body.


            


Identify each of the following forces as contact or non-contact forces.



    
The force between the north pole of a magnet and a paper clip.




    non-contact



        
The force required to open the door of a taxi.


    

        contact
    


        
The force required to stop a soccer ball.


    

        contact
    


        
The force causing a ball, dropped from a height of , to fall to the floor.


    

        non-contact
    



              
A book of mass  is lying on a table. Draw a labelled force diagram indicating all the forces on the book.


            

                [image: 21f5d3ebf5d5fb5cba2f3e3a8954325c.png]Where  is the force due to gravity and  is the normal force.


            


          
A constant, resultant force acts on a body which can move freely in a straight line. Which physical quantity will remain constant?


          	
              
acceleration


            

	
              
velocity


            

	
              
momentum


            

	
              
kinetic energy
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            acceleration
        


          
Two forces,  and , act at an angle at the same point.


          [image: 05ed0e25b16c4e112c77d2b4c72e5510.png]Which of the following cannot be the resultant of these two forces?
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A concrete block weighing  is at rest on an inclined surface at an angle of . The magnitude of the normal force, in newtons, is


          	
              



            

	
              



            

	
              



            

	
              



            




            


          
A  box sits on a flat frictionless surface. Two forces of  each are applied to the box as shown in the diagram. Which statement best describes the motion of the box?


          	
              
The box is lifted off the surface.


            

	
              
The box moves to the right.


            

	
              
The box does not move.


            

	
              
The box moves to the left.


            


[image: a75682407cda5ba739ea15e7129c6efe.png]

            The box moves to the left.
        


          
A concrete block weighing  is at rest on an inclined surface at an angle of . The normal force, in newtons, is


          	
              



            

	
              



            

	
              



            

	
              



            




            


          
A box, mass , is at rest on a rough horizontal surface. A force of constant magnitude  is then applied on the box at an angle of  to the horizontal, as shown.


          [image: 1cbf8958498a6991775e3f347020502b.png]If the box has a uniform horizontal acceleration of magnitude, , the frictional force acting on the box is...


          	
              
 in the direction of A


            

	
              
 in the direction of B


            

	
              
 in the direction of A


            

	
              
 in the direction of B
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 in the direction of A


        


          
Thabo stands in a train carriage which is moving eastwards. The train suddenly brakes. Thabo continues to move eastwards due to the effect of:


          	
              
his inertia.


            

	
              
the inertia of the train.


            

	
              
the braking force on him.


            

	
              
a resultant force acting on him.


            


[SC 2002/11 SG]


        

            his inertia
        


                
A  crate is placed on a slope that makes an angle of  with the horizontal. The gravitational force on the box is . The box does not slide down the slope. Calculate the magnitude and direction of the frictional force and the normal force present in this situation.


              

                  
Since the box does not move the frictional force acting on the box is equal to the component of the gravitational force parallel to the plane.


                  This force acts at an an angle of  with the horizontal.


                  
The normal force acts in the opposite direction to the gravitational force and has a magnitude of  at an angle of  with the horizontal.


              


          
A body moving at a CONSTANT VELOCITY on a horizontal plane, has a number of unequal forces acting on it. Which one of the following statements is TRUE?


          	
              
At least two of the forces must be acting in the same direction.


            

	
              
The resultant of the forces is zero.


            

	
              
Friction between the body and the plane causes a resultant force.


            

	
              
The vector sum of the forces causes a resultant force which acts in the direction of motion.


            


[SC 2002/11 HG1]


        

            
The resultant of the forces is zero.


        


          
Two masses of  and  respectively are connected by an elastic band on a frictionless surface. The masses are pulled in opposite directions by two forces each of magnitude , stretching the elastic band and holding the masses stationary.


          [image: cec877a62018c56fa9a4e281c21bfb2c.png]Which of the following gives the magnitude of the tension in the elastic band?


          	
              
zero
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A rocket takes off from its launching pad, accelerating up into the air.


          [image: cb55dd8fb01be66af4ed84239e13fe26.png]The rocket accelerates because the magnitude of the upward force, F is greater than the magnitude of the rocket's weight, W. Which of the following statements best describes how force F arises?


          	
              
F is the force of the air acting on the base of the rocket.


            

	
              
F is the force of the rocket's gas jet pushing down on the air.


            

	
              
F is the force of the rocket's gas jet pushing down on the ground.


            

	
              
F is the reaction to the force that the rocket exerts on the gases which escape out through the tail nozzle.
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F is the reaction to the force that the rocket exerts on the gases which escape out through the tail nozzle.


        



          
A box of mass  rests on a smooth horizontal surface. What will happen to the box if two forces each of magnitude  are applied simultaneously to the box as shown in the diagram.


          [image: cb038a143e0f69af7ce4d50bf0b00682.png]The box will:


          	
              
be lifted off the surface.


            

	
              
move to the left.


            

	
              
move to the right.


            

	
              
remain at rest.
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            move to the left
        


          
A  mass is suspended from spring balance X, while a  mass is suspended from spring balance Y. Balance X is in turn suspended from the  mass. Ignore the weights of the two spring balances.


          [image: 80bf17c49baff16c55e42c07b98846d9.png]The readings (in N) on balances X and Y are as follows:


          		X
	Y

	a)
	
	

	b)
	
	49

	c)
	
	

	d)
	49
	49
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            b) , 49
        


          
P and Q are two forces of equal magnitude applied simultaneously to a body at X.


          [image: d1684e318d727682024fd5cdc59ce0a6.png]As the angle θ between the forces is decreased from  to , the magnitude of the resultant of the two forces will


          	
              
initially increase and then decrease.


            

	
              
initially decrease and then increase.


            

	
              
increase only.


            

	
              
decrease only.
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            increase only
        


          
The graph below shows the velocity-time graph for a moving object:


          [image: c7cfb60100acd6c5d5cac14e03387216.png]Which of the following graphs could best represent the relationship between the resultant force applied to the object and time?


          	[image: 9f728a4223216277be7290a4efc9494e.png]	[image: fc409e30c585369c01d1e8e989122e1f.png]	[image: 1bf04a5c48bb2c2eabeeb0d79d3e9068.png]	[image: 2fb4af18a0845ccddfd773348c9b1bed.png]
	(a)
	(b)
	(c)
	(d)


[SC 2002/03 HG1]


        

            graph (b)
        


          
Two blocks each of mass  are in contact with each other and are accelerated along a frictionless surface by a force of  as shown in the diagram. The force which block Q will exert on block P is equal to ...


          [image: 6f78e3e007d76eaa33cd54ff00f0abbd.png]	
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A  box is placed on a rough surface. A force of  applied at an angle of  to the horizontal cannot move the box. Calculate the magnitude and direction of the normal and friction forces.


              

                  
The normal force is:


                  This force points straight up from the surface.


                  
The friction force is:


                  The frictional force points in the opposite direction to the applied force.


              


          
Three  mass pieces are placed on top of a  trolley. When a force of magnitude F is applied to the trolley, it experiences an acceleration a.


          [image: 5a92c8980394d3df2de20ce3d3245bd6.png]If one of the  mass pieces falls off while F is still being applied, the trolley will accelerate at ...
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A car moves along a horizontal road at constant velocity. Which of the following statements is true?


          	
              
The car is not in equilibrium.


            

	
              
There are no forces acting on the car.


            

	
              
There is zero resultant force.


            

	
              
There is no frictional force.
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There is zero resultant force.


        


          
A crane lifts a load vertically upwards at constant speed. The upward force exerted on the load is F. Which of the following statements is correct?


          	
              
The acceleration of the load is  downwards.


            

	
              
The resultant force on the load is F.


            

	
              
The load has a weight equal in magnitude to F.


            

	
              
The forces of the crane on the load, and the weight of the load, are an example of a Newton's third law 'action-reaction' pair.
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The load has a weight equal in magnitude to F.


        


          
A body of mass  is at rest on a smooth horizontal surface with two forces applied to it as in the diagram below. Force  is equal to . The force  is applied to the right at an angle θ to the horizontal, and a force of  is applied horizontally to the left.


          [image: 5261f8f99cc4ab81c34457af9e5ea356.png]
How is the body affected when the angle θ is increased?


          	
              
It remains at rest.


            

	
              
It lifts up off the surface, and accelerates towards the right.


            

	
              
It lifts up off the surface, and accelerates towards the left.


            

	
              
It accelerates to the left, moving along the smooth horizontal surface.
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It accelerates to the left, moving along the smooth horizontal surface.


        


          
Which of the following statements correctly explains why a passenger in a car, who is not restrained by the seat belt, continues to move forward when the brakes are applied suddenly?


          	
              
The braking force applied to the car exerts an equal and opposite force on the passenger.


            

	
              
A forward force (called inertia) acts on the passenger.


            

	
              
A resultant forward force acts on the passenger.


            

	
              
A zero resultant force acts on the passenger.
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A zero resultant force acts on the passenger.


        


A rocket (mass ) accelerates from rest to  in the first  seconds of its journey upwards into space.


The rocket's propulsion system consists of exhaust gases, which are pushed out of an outlet at its base.



    
Explain, with reference to the appropriate law of Newton, how the escaping exhaust gases exert an upwards force (thrust) on the rocket.




    
Newton's third law states that if body A exerts a force on body B, then body B exerts a force of equal magnitude on body A, but in the opposite direction.


    
The exhaust gases exert a force on the rocket. This means that the rocket also exerts a force on the exhaust gases. Since the direction of the force from the exhaust is downwards the direction of the force from the rocket must be upwards. This is what propels the rocket upwards.





        
What is the magnitude of the total thrust exerted on the rocket during the first ?


        

    
We first need to find the acceleration. We can do this by using the equations of motion:


    Now we can find the magnitude of the total thrust, T:


    


        
An astronaut of mass  is carried in the space capsule. Determine the resultant force acting on him during the first .


        

    


        
Explain why the astronaut, seated in his chair, feels “heavier” while the rocket is launched.


        

            
Weight is measured through normal forces. When the rocket accelerates upwards he feels a greater normal force acting on him as the force required to accelerate him upwards in addition to balancing out the gravitational force.


        



    
State Newton's second law of Motion.




    
If a resultant force acts on a body, it will cause the body to accelerate in the direction of the resultant force. The acceleration of the body will be directly proportional to the resultant force and inversely proportional to the mass of the body. The mathematical representation is:
        





A sports car (mass ) is able to accelerate uniformly from rest to  in a minimum time of .



                
Calculate the magnitude of the acceleration of the car.


            

                


                
What is the magnitude of the resultant force acting on the car during these ?


            

                



        
The magnitude of the force that the wheels of the vehicle exert on the road surface as it accelerates is . What is the magnitude of the retarding forces acting on this car?


    

            
The retarding force is the force that the cars wheels exert minus the resultant force:


            


            
By reference to a suitable Law of Motion, explain why a headrest is important in a car with such a rapid acceleration.


        

            
Newton's first law states that an object continues in a state of rest or uniform motion (motion with a constant velocity) unless it is acted on by an unbalanced (net or resultant) force.


            
There is a resultant force on the person's head and as the car accelerates their head is pulled back. The headrest stops the person's head from being pulled to far back and prevents whiplash.


        



A child (mass ) is strapped in his car seat as the car moves to the right at constant velocity along a straight level road. A tool box rests on the seat beside him.

[image: 88bf18ef38c92aed00d285edec6f5b66.png]
The driver brakes suddenly, bringing the car rapidly to a halt. There is negligible friction between the car seat and the box.



    
Draw a labelled free-body diagram of the forces acting on the child during the time that the car is being braked.




    [image: d9ee4af02c48dbc8e7fe6890df74f7d2.png]


        
Draw a labelled free-body diagram of the forces acting on the box during the time that the car is being braked.


    

        [image: 594b7b0de6081e7b05032aa71225004a.png]


        
Modern cars are designed with safety features (besides seat belts) to protect drivers and passengers during collisions e.g. the crumple zones on the car's body. Rather than remaining rigid during a collision, the crumple zones allow the car's body to collapse steadily.


        
State Newton's second law of motion.


        

        
If a resultant force acts on a body, it will cause the body to accelerate in the direction of the resultant force. The acceleration of the body will be directly proportional to the resultant force and inversely proportional to the mass of the body. The mathematical representation is:


    



The total mass of a lift together with its load is . It is moving downwards at a constant velocity of .

[image: c2fec3ae46a793c8ffbb55ee00a096a0.png]

    
What will be the magnitude of the force exerted by the cable on the lift while it is moving downwards at constant velocity? Give an explanation for your answer.


    

        
We take upwards as the positive direction.


        
The acceleration is  since the lift is moving at constant velocity.


        


        
The lift is now uniformly brought to rest over a distance of .


        
Calculate the magnitude of the acceleration of the lift.


        

        


        
Calculate the magnitude of the force exerted by the cable while the lift is being brought to rest.


    

        



A driving force of  acts on a car of mass .



    
Calculate the car's acceleration.


    

        


    
Calculate the car's speed after .




        


        
Calculate the new acceleration if a frictional force of  starts to act on the car after .


        

        


        
Calculate the speed of the car after another  (i.e. a total of  after the start).


    

        



A stationary block of mass  is on top of a plane inclined at  to the horizontal.

[image: 5159f87221dbcb4ec9232f69db6c8137.png]

    
Draw a force diagram (not to scale). Include the weight of the block as well as the components of the weight that are perpendicular and parallel to the inclined plane.


    

        [image: 5dae99ff51e5befac52704a3f4f3b89e.png]


        
Determine the values of the weight's perpendicular and parallel components.


        

        
The perpendicular component is:


        The parallel component is:


        



A crate on an inclined plane


Elephants are being moved from the Kruger National Park to the Eastern Cape. They are loaded into crates that are pulled up a ramp (an inclined plane) on frictionless rollers.


The diagram shows a crate being held stationary on the ramp by means of a rope parallel to the ramp. The tension in the rope is .

[image: 5ca50287efa16ae36f6d85420fd7d0cd.png]


    
Explain how one can deduce the following: “The forces acting on the crate are in equilibrium”.


    

        
The sum of the forces is equal to the mass times the acceleration. Since the acceleration is , the sum of the forces is . This means that the forces acting on the crate are in equilibrium.


    


        
Draw a labelled free-body diagram of the forces acting on the elephant. (Regard the crate and elephant as one object, and represent them as a dot. Also show the relevant angles between the forces.)


        

        [image: 3743a0b9c9c7a8f58673f7f65e9db2e4.png]


        
The crate has a mass of . Determine the mass of the elephant.


        

        


    
The crate is now pulled up the ramp at a constant speed. How does the crate being pulled up the ramp at a constant speed affect the forces acting on the crate and elephant? Justify your answer, mentioning any law or principle that applies to this situation.


        

            
There will be no changes to the forces since the acceleration is .


        



Car in Tow


Car A is towing Car B with a light tow rope. The cars move along a straight, horizontal road.



    
Write down a statement of Newton's second law of Motion (in words).


    

        
If a resultant force acts on a body, it will cause the body to accelerate in the direction of the resultant force. The acceleration of the body will be directly proportional to the resultant force and inversely proportional to the mass of the body.


    


        
As they start off, Car A exerts a forwards force of  at its end of the tow rope. The force of friction on Car B when it starts to move is . The mass of Car B is . Calculate the acceleration of Car B.


        

        
The total force on car B is .


        


        
After a while, the cars travel at constant velocity. The force exerted on the tow rope is now  while the force of friction on Car B increases. What is the magnitude and direction of the force of friction on Car B now?


        

        
The frictional force is equal to the force exerted on the tow rope but in the opposite direction. .


    


        
Towing with a rope is very dangerous. A solid bar should be used in preference to a tow rope. This is especially true should Car A suddenly apply brakes. What would be the advantage of the solid bar over the tow rope in such a situation?


        

        
Newton's first law states that an object will keep on moving in a straight line unless acted on by a force. A solid bar will stop car B from moving if car A breaks while a rope will not.


    


    
The mass of Car A is also . Car A and Car B are now joined by a solid tow bar and the total braking force is . Over what distance could the cars stop from a velocity of ?


        

            
The acceleration is:


            So the stopping distance is:


            



Testing the Brakes of a Car


A braking test is carried out on a car travelling at . A braking distance of  is measured when a braking force of  is applied to stop the car.



    
Calculate the acceleration of the car when a braking force of  is applied.


    

        


        
Show that the mass of this car is .


        

        


        
How long (in s) does it take for this car to stop from  under the braking action described above?


        

        


        
A trailer of mass  is attached to the car and the braking test is repeated from  using the same braking force of . How much longer will it take to stop the car with the trailer in tow?


        

            It will take  longer.


        



          
A box is held stationary on a smooth plane that is inclined at angle θ to the horizontal.


          [image: 442b85a2e2a5d207f88d52d38d5fcaa3.png] is the force exerted by a rope on the box.  is the weight of the box and  is the normal force of the plane on the box. Which of the following statements is correct?
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As a result of three forces ,  and  acting on it, an object at point P is in equilibrium.


          [image: 8724d810a1aba615a1c1b302ec26a24e.png]Which of the following statements is not true with reference to the three forces?


          	
              
The resultant of forces ,  and  is zero.


            

	
              
Force ,  and  lie in the same plane.


            

	
              
Force  is the resultant of forces  and .


            

	
              
The sum of the components of all the forces in any chosen direction is zero.
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Force  is the resultant of forces  and .


            
        


A block of mass M is held stationary by a rope of negligible mass. The block rests on a frictionless plane which is inclined at  to the horizontal.

[image: be8f6ce2b53a1f63056625997f88555b.png]

    
Draw a labelled force diagram which shows all the forces acting on the block.


    

        [image: 7446da39e49fef5214c3c49435e4d336.png]


        
Resolve the force due to gravity into components that are parallel and perpendicular to the plane.


        

        


        
Calculate the weight of the block when the force in the rope is .


    

        



A heavy box, mass m, is lifted by means of a rope R which passes over a pulley fixed to a pole. A second rope S, tied to rope R at point P, exerts a horizontal force and pulls the box to the right. After lifting the box to a certain height, the box is held stationary as shown in the sketch below. Ignore the masses of the ropes. The tension in rope R is .

[image: 21186bb2249d76dc08c63b44dc1877b4.png]

    
Draw a diagram (with labels) of all the forces acting at the point P, when P is in equilibrium.


    

        [image: 2300d8079fe2047294edd99931ced58c.png]


By resolving the force exerted by rope R into components, calculate the...



                
magnitude of the force exerted by rope S.


            

        


        
mass, m, of the box.


        

        




A tow truck attempts to tow a broken down car of mass . The coefficient of static friction is  and the coefficient of kinetic (dynamic) friction is . A rope connects the tow truck to the car. Calculate the force required:



    
to just move the car if the rope is parallel to the road.




    


        
to keep the car moving at constant speed if the rope is parallel to the road.


        

    


        
to just move the car if the rope makes an angle of  to the road.


        

    


        
to keep the car moving at constant speed if the rope makes an angle of  to the road.


        

            


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        Exercise 2.11Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
An object attracts another with a gravitational force F. If the distance between the centres of the two objects is now decreased to a third () of the original distance, the force of attraction that the one object would exert on the other would become...
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An object is dropped from a height of  above the Earth. If air resistance is ignored, the acceleration of the object is dependent on the...


          	
              
mass of the object


            

	
              
radius of the earth


            

	
              
mass of the earth


            

	
              
weight of the object
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weight of the object


        


A man has a mass of  on Earth. He is walking on a new planet that has a mass four times that of the Earth and the radius is the same as that of the Earth ( ,  )



    
Calculate the force between the man and the Earth.




    


        
What is the man's weight on the new planet?


        

    
The mass of the new planet is four times the mass of the Earth so we get:


    


        
Would his weight be bigger or smaller on the new planet? Explain how you arrived at your answer.


    

        
His weight is bigger on the new planet. The new planet has the same radius as the Earth, but a larger mass. Since the mass of the planet is proportional to the force of gravity (or the weight) the man's weight must be larger.


    



    
Calculate the distance between two objects,  and  respectively, if the magnitude of the force between them is 


  

      


An astronaut in a satellite  above the Earth experiences a gravitational force of magnitude  on Earth. The Earth's radius is . Calculate:



    
The magnitude of the gravitational force which the astronaut experiences in the satellite.




    
We first work out the mass of the astronaut:


    Now we can work out the gravitational force in the satellite:


    


        
The magnitude of the gravitational force on an object in the satellite which weighs  on Earth.


        

            
We first work out the mass of the object:


    Now we can work out the gravitational force in the satellite:


    



          
An astronaut of mass  on Earth lands on a planet which has half the Earth's radius and twice its mass. Calculate the magnitude of the force of gravity which is exerted on him on the planet.


        

        
The gravitational force on Earth is:


            On the planet we have twice the Earth's mass and half the Earth's radius:


            


          
Calculate the magnitude of the gravitational force of attraction between two spheres of lead with a mass of  and  respectively if they are placed  apart.


        

            


          
The gravitational force between two objects is . What is the gravitational force between the objects if the mass of each is doubled and the distance between them halved?


        

            
The gravitational force is:


            If we double each mass and halve the distance between them we now have:


            So the force will be  times as much.


        


          
Calculate the gravitational force between the Sun with a mass of  and the Earth with a mass of  if the distance between them is .


        

            


How does the gravitational force of attraction between two objects change when



    
the mass of each object is doubled.


    

    
The gravitational force will be four times as much.





        
the distance between the centres of the objects is doubled.


        

    
The gravitational force will be one fourth as much or four times smaller.





        
the mass of one object is halved, and the distance between the centres of the objects is halved.


        

    
The gravitational force will be twice as much.






Read each of the following statements and say whether you agree or not. Give reasons for your answer and rewrite the statement if necessary:



    
The gravitational acceleration  is constant.


    

    Agree



    
The weight of an object is independent of its mass.


    

    
Disagree. Weight is related to mass via the gravitational acceleration





        
G is dependent on the mass of the object that is being accelerated.


        

            
Disagree. G is a universal constant






An astronaut weighs  on the surface of the Earth.



    
What will his weight be on the surface of Saturn, which has a mass  times greater than the Earth, and a radius  times greater than the Earth?


     

    
On Earth we have:


    On Saturn we note that  and . So the gravitational acceleration on Saturn is:


        So the weight of the astronaut on Saturn is:


        


              
What is his mass on Saturn?


        

            
On Earth his mass is:


            His mass on Saturn is the same as his mass on Earth, it is only his weight that is different.


        



          
Your mass is  in Paris at ground level. How much less would you weigh after taking a lift to the top of the Eiffel Tower, which is  high? Assume the Earth's mass is  and the Earth's radius is .


        

                 
We start with your weight on the surface of the Earth. The gravitational acceleration at the surface of the Earth is  and so your weight is:


        At the top of the Eiffel Tower the gravitational acceleration is:


            Your weight is:


        So you would weigh  less.


    


    
State Newton's law of universal gravitation.


    

    
Every body in the universe exerts a force on every other body. The force is directly proportional to the product of the masses of the bodies and inversely proportional to the square of the distance between them.





        
Use Newton's law of universal gravitation to determine the magnitude of the acceleration due to gravity on the Moon.


        
The mass of the Moon is .


        
The radius of the Moon is .


        

    


        
Will an astronaut, kitted out in his space suit, jump higher on the Moon or on the Earth? Give a reason for your answer.


        

           
He will be able to jump higher on the moon. The acceleration due to gravity is lower on the moon than on the Earth and so there is less gravitational force pulling him down on the moon.


             


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


    Chapter 3: Atomic combinations

    
      In this chapter learners will explore the concept of a covalent bond in greater detail. In grade ten learners learnt about the three types of chemical bond (ionic, covalent and metallic). A great video to introduce this topic is: Veritasium chemical bonding song. In this chapter the focus is on the covalent bond. A short breakdown of the topics in this chapter follows.

      
        	
          
            Electron structure and Lewis diagrams (from grade )
          

          As revision you can ask learners to draw Lewis diagrams for the first  elements and give the electronic structure (this was covered in grade ). This then leads into thinking how the elements can share electrons in a bond. Learners should recognise that there are unpaired electrons in atoms that can be shared to form the bonds.

          It is important to note that when drawing Lewis diagrams, we first place single electrons around the central atom and only once four electrons have been placed, do we pair electrons up. This will avoid the need to explain hybridisation. It is also important for learners to realise that the placement of electrons is arbitrary and the electrons can be placed anywhere around the atom.

        

        	
          
            Why hydrogen is a diatomic molecule but helium is a monatomic molecule
          

          This part of the chapter is interleaved with electron structure and Lewis diagrams as these two concepts play a key role in understanding why hydrogen is diatomic and helium is monatomic. In this part learners are introduced to the idea that when two atoms come close together there is a change in the potential energy. This forms a strong foundation for explaining the energy changes that occur in chemical reactions and will be seen again in chapter  (energy changes in chemical reactions).

        

        	
          
            Deducing simple rules about bond formation (and drawing Lewis diagrams for these molecules)
          

          Four cases are looked at to try to understand why bonds form. This is all about the covalent bond, so all the examples you use must be of covalent molecules (and you must also only pick examples of covalent molecular structures as covalent network structures are more like ionic networks and do not form simple molecular units). It is also important to help learners realise that a lone pair of electrons is very much dependant on the molecule that they are looking at. Lone pairs of electrons can be used under special circumstances to form dative (or coordinate) covalent bonds.

        

        	
          
            The basic principles of VSEPR and predicting molecular shape
          

          You can build the different molecular shapes before starting to teach VSEPR from large polystyrene balls and kebab sticks or you can give your learners jellytots or marshmallows and toothpicks and get them to build the molecular shapes. Remember that the shapes with lone pairs need more space for the lone pairs and so it is not as simple as just removing the toothpick for the lone pair.

          This topic covers the shapes that molecules have. This is only the shapes of covalent molecular compounds, covalent network structures, ionic compounds and metals have very different three dimensional forms. This topic is important to help learners determine polarity of molecules. Two approaches are used to determine the shape of a molecule. The first one looks at molecules matching up to a general formula while the second one considers how many electron pairs are around a central atom. These two approaches can be used together to help learners fully understand this topic.

        

        	
          
            Electronegativity and polarity of bonds
          

          It is important to note that CAPs does not give a definitive source for electronegativity values. You should use the ones found on the periodic table in the matric exams (these are the same values as the ones on the periodic table at the front of this book). Learners should be aware that they may see different values on other periodic tables. Learners must not think of the different types of bonding as being exactly defined. Also, the values for where the types of bonding transition are not exact and different sources quote different cut-off points.

          The simplest examples of polarity are the ideal shapes with all the end atoms the same and so you should stick to this in your explanation. You can explain this for trigonal planar molecules by using your learners. Get three girls or three boys to link hands (they all put their right hand into the centre and hold the other two learners right hands). Then they try to pull away (all learners pull equally). This is the even sharing of electrons. Now replace a girl with a boy (or vice versa) and tell the new learner to pull a bit less. This shows the uneven sharing of electrons.

        

        	
          
            Bond length and bond energy
          

          In this final part of the chapter we return to our energy diagram and add two pieces of information: bond energy and bond length. The bond length is the distance between the two atoms when they are at their minimum energy, while the bond energy is this minimum energy. The bond energy comes up again in chapter  (energy and chemical change) when the topic of exothermic and endothermic reactions is covered.

        

      

      Coloured text has been used as a tool to highlight different parts of Lewis diagrams. Ensure that learners understand that the coloured text does not mean there is anything special about that part of the diagram, this is simply a teaching tool to help them identify the important aspects of the diagram, in particular the unpaired electrons.

    

    We live in a world that is made up of many complex compounds. All around us we see evidence of chemical bonding from the chair you are sitting on, to the book you are holding, to the air you are breathing. Imagine if all the elements on the periodic table did not form bonds but rather remained on their own. Our world would be pretty boring with only  or so elements to use.

    Imagine you were painting a picture and wanted to show the colours around you. The only paints you have are red, green, yellow, blue, white and black. Yet you are able to make pink, purple, orange and many other colours by mixing these paints. In the same way, the elements can be thought of as natures paint box. The elements can be joined together in many different ways to make new compounds and so create the world around you.

    In Grade  we started exploring chemical bonding. In this chapter we will go on to explain more about chemical bonding and why chemical bonding occurs. We looked at the three types of bonding: covalent, ionic and metallic. In this chapter we will focus mainly on covalent bonding and on the molecules that form as a result of covalent bonding.

    
      In this chapter we will use the term molecule to mean a covalent molecular structure. This is a covalent compound that interacts and exists as a single entity.

    

    
      [image: ]
    

    
      3.1 Chemical bonds (ESBM4)

      
        Why do atoms bond? (ESBM5)

        As we begin this section, it's important to remember that what we will go on to discuss is a model of bonding, that is based on a particular model of the atom. You will remember from the discussion on atoms (in Grade ) that a model is a representation of what is happening in reality. In the model of the atom that you are learnt in Grade , the atom is made up of a central nucleus, surrounded by electrons that are arranged in fixed energy levels (sometimes called shells). Within each energy level, electrons move in orbitals of different shapes. The electrons in the outermost energy level of an atom are called the valence electrons. This model of the atom is useful in trying to understand how different types of bonding take place between atoms.

        
          A model takes what we see in the world around us and uses that to make certain predictions about what we cannot see.

        

        
          [image: 34c50794896b8d6e2b61b0faf77d33b6.png]
          
              Figure 3.1: Electron arrangement of a fluorine atom. The black electrons (small circles on the inner ring) are the core electrons and the white electrons (small circles on the outer ring) are the valence electrons.
            

        

        The following points were made in these earlier discussions on electrons and energy levels:

        
          	Electrons always try to occupy the lowest possible energy level.

          	The noble gases have a full valence electron orbital. For example neon has the following electronic configuration: . The second energy level is the outermost (valence) shell and is full.

          	Atoms form bonds to try to achieve the same electron configuration as the noble gases.

          	Atoms with a full valence electron orbital are less reactive.

        

        

      

      
        Energy and bonding (ESBM6)

        There are two cases that we need to consider when two atoms come close together. The first case is where the two atoms come close together and form a bond. The second case is where the two atoms come close together but do not form a bond. We will use hydrogen as an example of the first case and helium as an example of the second case.

        
          Case 1: A bond forms

          Let's start by imagining that there are two hydrogen atoms approaching one another. As they move closer together, there are three forces that act on the atoms at the same time. These forces are described below:

          
            	
              repulsive force between the electrons of the atoms, since like charges repel

              
                [image: 9d2dcbc8645c007c3208c76b7f0c153c.png]
                Figure 3.2: Repulsion between electrons

              

            

            	
              attractive force between the nucleus of one atom and the electrons of another

              
                [image: f1e8dfb751b25c74776d03cb7b081f39.png]
                Figure 3.3: Attraction between electrons and protons.

              

            

            	
              repulsive force between the two positively-charged nuclei

              
                [image: 69fad692ac9dc8bdf3afd6578b68d51a.png]
                Figure 3.4: Repulsion between protons

              

            

          

          These three forces work together when two atoms come close together. As the total force experienced by the atoms changes, the amount of energy in the system also changes.

          Now look at Figure 3.5 to understand the energy changes that take place when the two atoms move towards each other.

          
            [image: 51a7fba3f97f0cad89d4a5b896431f80.png]
            
        Figure 3.5: Graph showing the change in energy that takes place as two hydrogen atoms move closer together.
      

          

          Let us imagine that we have fixed the one atom and we will move the other atom closer to the first atom. As we move the second hydrogen atom closer to the first (from point A to point X) the energy of the system decreases. Attractive forces dominate this part of the interaction. As the second atom approaches the first one and gets closer to point X, more energy is needed to pull the atoms apart. This gives a negative potential energy.

          At point X, the attractive and repulsive forces acting on the two hydrogen atoms are balanced. The energy of the system is at a minimum.

          Further to the left of point X, the repulsive forces are stronger than the attractive forces and the energy of the system increases.

          For hydrogen the energy at point X is low enough that the two atoms stay together and do not break apart again. This is why when we draw the Lewis diagram for a hydrogen molecule we draw two hydrogen atoms next to each other with an electron pair between them.

          [image: 4f1310ecd820d0520abcf49585e9b62f.png]
          We also note that this arrangement gives both hydrogen atoms a full outermost energy level (through the sharing of electrons or covalent bonding).

        

        
          Case 2: A bond does not form

          Now if we look at helium we see that each helium atom has a filled outer energy level.  Looking at Figure 3.6 we find that the energy minimum for two helium atoms is very close to zero. This means that the two atoms can come together and move apart very easily and never actually stick together.

          
            [image: 08007e25de9a490a6eecaac379fe96f4.png]
            
        Figure 3.6: Graph showing the change in energy that takes place as two helium atoms move closer together.
      

          

          For helium the energy minimum at point X is not low enough that the two atoms stay together and so they move apart again. This is why when we draw the Lewis diagram for helium we draw one helium atom on its own. There is no bond.

          We also see that helium already has a full outermost energy level and so no compound forms.

          [image: 0fc03f534ade7da0f7332c45361b51b1.png]
          
            
              Simulation: 23NF
            

          

        

      

      
        Valence electrons and Lewis diagrams (ESBM7)

        Now that we understand a bit more about bonding we need to refresh the concept of Lewis diagrams that you learnt about in Grade . With the knowledge of why atoms bond and the knowledge of how to draw Lewis diagrams we will have all the tools that we need to try to predict which atoms will bond and what shape the molecule will be.

        In grade  we learnt how to write the electronic structure for any element. For drawing Lewis diagrams the one that you should be familiar with is the spectroscopic notation. For example the electron configuration of chlorine in spectroscopic notation is: . Or if we use the condensed form: . The condensed spectroscopic notation quickly shows you the valence electrons for the element.

        Using the number of valence electrons we can easily draw Lewis diagrams for any element. In Grade  you learnt how to draw Lewis diagrams. We will refresh the concepts here as they will aid us in our discussion of bonding.

        
          A Lewis diagram uses dots or crosses to represent the valence electrons on different atoms. The chemical symbol of the element is used to represent the nucleus and the core electrons of the atom.

        

        Lewis diagrams for the elements in period  are shown below:

        
          
            	
              Element
            
            	
              Group number
            
            	
              Valence electrons
            
            	
              Spectroscopic notation
            
            	
              Lewis diagram
            
          

          
            	Lithium
            	
              
            
            	
              
            
            	
              
            
            	
              [image: a2f0f063d067b46c1d116c39ab7ffef7.png]
            
          

          
            	Beryllium
            	
              
            
            	
              
            
            	
              
            
            	
              [image: 594e11221e1a51c6019d364126b9ddc7.png]
            
          

          
            	Boron
            	
              
            
            	
              
            
            	
              
            
            	
              [image: ca4f4dfc15fb9d70699f1c49f86fb705.png]
            
          

          
            	Carbon
            	
              
            
            	
              
            
            	
              
            
            	
              [image: dc74ee80a999c7c8ccea5a534dd0bdcc.png]
            
          

          
            	Nitrogen
            	
              
            
            	
              
            
            	
              
            
            	
              [image: 4b1ab3bc4954c608c7203c7c67761b15.png]
            
          

          
            	Oxygen
            	
              
            
            	
              
            
            	
              
            
            	
              [image: 06f3824e1548196cdef1e2d312b5d340.png]
            
          

          
            	Fluorine
            	
              
            
            	
              
            
            	
              
            
            	
              [image: 968ae4409b125858f7b0bc666e5887c0.png]
            
          

          
            	Neon
            	
              
            
            	
              
            
            	
              
            
            	
              [image: 111a350e283acfca9b1f5cee6a4d61c1.png]
            
          

        

        
          You can place the unpaired electrons anywhere (top, bottom, left or right). The exact ordering in a Lewis diagram does not matter.

        

        
          
            Exercise 3.1
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              Give the spectroscopic notation and draw the Lewis diagram for:

            

            
              
            magnesium
        

              
                
                  
                

                [image: 7bef85b265eca0e3ca1d758f68e0dc9c.png]
              

            

            
              
    sodium


              
                
                  
                

                [image: 7727f3160715f8930dc08df99d681949.png]
              

            

            
              
    chlorine


              
                
                  
                

                [image: af4c80c722b90eb0a1ae5c935d6e89ff.png]
              

            

            
              
    aluminium


              
                
                  
                

                [image: bf98926225ca5cc4aa1987808f069530.png]
              

            

            
              
    argon
    

              
                
                  
                

                [image: 40a5902d3498211e2e37ab859e0508a5.png]
              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

      

      
        Covalent bonds and bond formation (ESBM8)

        Covalent bonding involves the sharing of electrons to form a chemical bond. The outermost orbitals of the atoms overlap so that unpaired electrons in each of the bonding atoms can be shared. By overlapping orbitals, the outer energy shells of all the bonding atoms are filled. The shared electrons move in the orbitals around both atoms. As they move, there is an attraction between these negatively charged electrons and the positively charged nuclei. This attractive force holds the atoms together in a covalent bond.

        
          	Covalent bond

          	A form of chemical bond where pairs of electrons are shared between atoms.

        

        
          Covalent bonds are examples of interatomic forces.

        

        We will look at a few simple cases to deduce some rules about covalent bonds.

        
          Remember that it is only the valence electrons that are involved in bonding, and so when diagrams are drawn to show what is happening during bonding, it is only these electrons that are shown. Dots or crosses represent electrons in different atoms.

        

        
          Case 1: Two atoms that each have an unpaired electron

          For this case we will look at hydrogen chloride and methane.

          
            Worked example 1: Lewis diagrams: Simple molecules

            
              Represent hydrogen chloride () using a Lewis diagram.

            

            
              For each atom, determine the number of valence electrons in the atom, and represent these using dots and crosses.

              The electron configuration of hydrogen is  and the electron configuration for chlorine is .
The hydrogen atom has  valence electron and the chlorine atom has  valence electrons.

              The Lewis diagrams for hydrogen and chlorine are:

              [image: a6739ca9c01e01f41e695a253e9e3d97.png]
              Notice the single unpaired electron (highlighted in blue) on each atom. This does not mean this electron is different, we use highlighting here to help you see the unpaired electron.

            

            
              Arrange the electrons so that the outermost energy level of each atom is full.

              Hydrogen chloride is represented below.

              [image: aa2af55c538a7b591615b8a3a79a21a3.png]
              Notice how the two unpaired electrons (one from each atom) form the covalent bond.

            

          

          The dot and cross in between the two atoms, represent the pair of electrons that are shared in the covalent bond. We can also show this bond using a single line:

          [image: bb56c917e7e11caffa969dae9df0862e.png]
          Note how we still show the other electron pairs around chlorine.

          From this we can conclude that any electron on its own will try to pair up with another electron. So in practise atoms that have at least one unpaired electron can form bonds with any other atom that also has an unpaired electron. This is not restricted to just two atoms.

          
            Worked example 2: Lewis diagrams: Simple molecules

            
              Represent methane () using a Lewis diagram

            

            
              For each atom, determine the number of valence electrons in the atom, and represent these using dots and crosses.

              The electron configuration of hydrogen is  and the electron configuration for carbon is .
Each hydrogen atom has  valence electron and the carbon atom has  valence electrons.

              [image: 3e03db0b040b8fff9f274883fa1900e1.png]
              Remember that we said we can place unpaired electrons at any position (top, bottom, left, right) around the elements symbol.

            

            
              Arrange the electrons so that the outermost energy level of each atom is full.

              The methane molecule is represented below.

              [image: 813ed58f0d3372b58d935dddda4012f4.png]
              Or:

              [image: 2ef0d264fc6ffb890eda0c9d9a8b6429.png]
            

          

          
            
            Exercise 3.2
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                Represent the following molecules using Lewis diagram:

              

              
                
                  chlorine ()

                

                
                  [image: 35f483e573c64d6d947c99820a28d352.png]
                

              

              
                
                  boron trifluoride ()

                

                
                  [image: 1557867257e409d959219dcf0e9acd4f.png]
                

              

              For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
            

          

        

        
          Case 2: Atoms with lone pairs

          We will use water as an example. Water is made up of one oxygen and two hydrogen atoms. Hydrogen has one unpaired electron. Oxygen has two unpaired electrons and two electron pairs. From what we learnt in the first examples we see that the unpaired electrons can pair up. But what happens to the two pairs? Can these form bonds?

          
            Worked example 3: Lewis diagrams: Simple molecules

            
              Represent water () using a Lewis diagram

            

            
              For each atom, determine the number of valence electrons in the atom, and represent these using dots and crosses.

              The electron configuration of hydrogen is  and the electron configuration for oxygen is .
Each hydrogen atom has  valence electron and the oxygen atom has  valence electrons.

              [image: 9a44713b1b1f7a51024e6fe9f695ab58.png]
            

            
              Arrange the electrons so that the outermost energy level of each atom is full.

              The water molecule is represented below.

              [image: b32815f34e8992de28bb30218417d314.png]
              or

              [image: 691fe029d1bc1b0bbc388dcf6b8c6960.png]
            

          

          
            Notice how in this example we wrote a  in front of the hydrogen? Instead of writing the Lewis diagram for hydrogen twice, we simply write it once and use the  in front of it to indicate that two hydrogens are needed for each oxygen.

          

          And now we can answer the questions that we asked before the worked example. We see that oxygen forms two bonds, one with each hydrogen atom. Oxygen however keeps its electron pairs and does not share them. We can generalise this to any atom. If an atom has an electron pair it will normally not share that electron pair.

          A lone pair is an unshared electron pair. A lone pair stays on the atom that it belongs to.

          
            A lone pair can be used to form a dative covalent bond.

          

          In the example above the lone pairs on oxygen are highlighted in red. When we draw the bonding pairs using lines it is much easier to see the lone pairs on oxygen.

          
            
            Exercise 3.3
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                Represent the following molecules using Lewis diagrams:

              

              
                
                  ammonia ()

                

                
                  [image: c97e34200cc0b57ca3eb26d78f01b166.png]
                

              

              
                
                  oxygen difluoride ()

                

                
                  [image: bdca80999a81c988dd52961915c05a7b.png]
                

              

              For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
            

          

        

        
          Case 3: Atoms with multiple bonds

          We will use oxygen and hydrogen cyanide as examples.

          
            Worked example 4: Lewis diagrams: Molecules with multiple bonds

            
              Represent oxygen () using a Lewis diagram

            

            
              For each atom, determine the number of valence electrons that the atom has from its electron configuration.

              The electron configuration of oxygen is . Oxygen has  valence electrons.

              [image: 54a787aad4ee970d3042fd312f9859dc.png]
            

            
              Arrange the electrons in the  molecule so that the outermost energy level in each atom is full.

              The  molecule is represented below. Notice the two electron pairs between the two oxygen atoms (highlighted in blue). Because these two covalent bonds are between the same two atoms, this is a double bond.

              [image: 0ac31caa58b33af79f2a33930a0b12d3.png]
              or

              [image: d9386dd530962c8d459605329fe8b5b5.png]
            

          

          Each oxygen atom uses its two unpaired electrons to form two bonds. This forms a double covalent bond (which is shown by a double line between the two oxygen atoms).

          
            Worked example 5: Lewis diagrams: Molecules with multiple bonds

            
              Represent hydrogen cyanide () using a Lewis diagram

            

            
              For each atom, determine the number of valence electrons that the atom has from its electron configuration.

              The electron configuration of hydrogen is , the electron configuration of nitrogen is  and for carbon is . Hydrogen has  valence electron, carbon has  valence electrons and nitrogen has  valence electrons.

              [image: aba8d50e328778b19e6096bd183d4b00.png]
            

            
              Arrange the electrons in the  molecule so that the outermost energy level in each atom is full.

              The  molecule is represented below. Notice the three electron pairs (highlighted in red) between the nitrogen and carbon atom. Because these three covalent bonds are between the same two atoms, this is a triple bond.

              [image: 4d313a40a9e0c38822bca63f94802ea1.png]
              or

              [image: 5b2dea28283677f3941347a60027735d.png]
            

          

          As we have just seen carbon shares one electron with hydrogen and three with nitrogen. Nitrogen keeps its electron pair and shares its three unpaired electrons with carbon.

          
            
              
                Represent the following molecules using Lewis diagrams:

              

              
                
                  acetylene ()

                

                
                  [image: 3b77a203cda741a60a19dc1b68841654.png]
                

              

              
                
                  formaldehyde ()

                

                
                  [image: c31a7da5906c1972c51d2c343b8c12ff.png]
                

              

            

          

        

        
          Case 4: Co-ordinate or dative covalent bonds

          
            	Dative covalent bond

            	This type of bond is a description of covalent bonding that occurs between two atoms in which both electrons shared in the bond come from the same atom.

          

          A dative covalent bond is also known as a coordinate covalent bond. Earlier we said that atoms with a pair of electrons will normally not share that pair to form a bond. But now we will see how an electron pair can be used by atoms to form a covalent bond.

          One example of a molecule that contains a dative covalent bond is the ammonium ion () shown in the figure below. The hydrogen ion  does not contain any electrons, and therefore the electrons that are in the bond that forms between this ion and the nitrogen atom, come only from the nitrogen.

          [image: d79651b521b51e5bccdf7346154a94a2.png]
          Notice that the hydrogen ion is charged and that this charge is shown on the ammonium ion using square brackets and a plus sign outside the square brackets.

          We can also show this as:

          [image: 35aa649658f90046b69d08ca71e587e6.png]
          Note that we do not use a line for the dative covalent bond.

          Another example of this is the hydronium ion ().

        

        
          
            Simulation: 23NV
          

        

        To summarise what we have learnt:
                      

        
          	
            Any electron on its own will try to pair up with another electron. So in theory atoms that have at least one unpaired electron can form bonds with any other atom that also has an unpaired electron. This is not restricted to just two atoms.

          

          	
            If an atom has an electron pair it will normally not share that pair to form a bond. This electron pair is known as a lone pair.

          

          	
            If an atom has more than one unpaired electron it can form multiple bonds to another atom. In this way double and triple bonds are formed.

          

          	
            A dative covalent bond can be formed between an atom with no electrons and an atom with a lone pair.

          

        

        
          
            Exercise 3.4
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              
                Represent each of the following atoms using Lewis diagrams:

              

              
                
                  calcium

                

                
                  [image: 3e1d0f91981c37ecc9ec650428d4bb54.png]
                

              

              
                
                  lithium

                

                
                  [image: 0387b5fd47d48ea1c502de5874d6855e.png]
                

              

              
                
                  phosphorous

                

                
                  [image: 1eac2c72fa238b32dc10fa974a077fbe.png]
                

              

              
                
                  potassium

                

                
                  [image: 57e2b9ef18562b14cbea79fb725a3e04.png]
                

              

              
                
                  silicon

                

                
                  [image: cdd2ccdbcb6065a5cb5932c50df08ecd.png]
                

              

              
                
                  sulfur

                

                
                  [image: 2003ef25eb9a6c1f0d4e93a720138c7b.png]
                

              

            

            
              
                Represent each of the following molecules using Lewis diagrams:

              

              
                
                  bromine ()

                

                
                  [image: f721cf5c6f792268996db22853985a46.png]
                

              

              
                
                  carbon dioxide ()

                

                
                  [image: 6e9307b2d249a3c8bc33a4a75605f0fd.png]
                

              

              
                
                  nitrogen ()

                

                
                  [image: 017a6972f3f0c62b955a27fa1df0c1ff.png]
                

              

              
                
                  hydronium ion ()

                

                
                  [image: d110b05aa0c3c7859c1f9f609b5a285e.png]
                

              

              
                
                  sulfur dioxide ()

                

                
                  [image: d57831a70a2cf43f6e4fab65dddcabd2.png]
                

              

            

            
              
                Two chemical reactions are described below.

                
                  	
            nitrogen and hydrogen react to form 

                  	
            carbon and hydrogen bond to form 

                

                For each reaction, give:

              

              
                
                  the number of valence electrons for each of the atoms involved in the reaction

                

                
        Nitrogen: , hydrogen: 

        Carbon: , hydrogen: 

              

              
                
                  the Lewis diagram of the product that is formed

                

                
                  
                    
                  

                  [image: ae09d93cfb161df51d7c10edb867b140.png]
                  
                    
                  

                  [image: 43b1d6e0530bdd97d2423f5a37963078.png]
                

              

              
                
                  the name of the product

                

                
                  : ammonia

                  : methane

                

              

            

            
              
                A chemical compound has the following Lewis diagram:

                [image: cafcc316d8fecb778fe217a6fddb4786.png]
              

              
                
                  How many valence electrons does element Y have?

                

                
                  . There are  dots around element Y and from our knowledge of Lewis diagrams we know that these represent the valence electrons.

                

              

              
                
                  How many valence electrons does element X have?

                

                
                  . X contributes one electron (represented by a cross) to the bond and X has no other electrons.

                

              

              
                
                  How many covalent bonds are in the molecule?

                

                
                   single bonds. From our knowledge of Lewis diagrams we look at how many cross and dot pairs there are in the molecule and that gives us the number of covalent bonds.

                  These are single bonds since there is only one dot and cross pair between adjacent atoms.

                

              

              
                
                  Suggest a name for the elements X and Y.

                

                
                  The most likely atoms are: Y: oxygen and X: hydrogen.

                  Note that Y could also be sulfur and X hydrogen and the molecule would then be hydrogen sulfide (sulfur dihydride).

                

              

            

            
              
                Complete the following table:

                
                  
                    	
                      
                        Compound
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                  

                  
                    	
                      
                        Lewis diagram
                      

                    
                    	
                    	
                    	
                    	
                  

                  
                    	
                      
                        Total number of bonding pairs
                      

                    
                    	
                    	
                    	
                    	
                  

                  
                    	
                      
                        Total number of non-bonding pairs
                      

                    
                    	
                    	
                    	
                    	
                  

                  
                    	
                      
                        Single, double or triple bonds
                      

                    
                    	
                    	
                    	
                    	
                  

                

              

              
                
                  
                    	
                      
                        Compound
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                  

                  
                    	
                      
                        Lewis diagram
                      

                    
                    	
                      [image: 1bfac414423c364218baa0b13599679b.png]
                    
                    	
                      [image: e05e57b387ea27e2970f952db9396e58.png]
                    
                    	
                      [image: 494a25b7739968f6ee029e0589c6237a.png]
                    
                    	
                      [image: 3b77a203cda741a60a19dc1b68841654.png]
                    
                  

                  
                    	
                      
                        Total number of bonding pairs
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                  

                  
                    	
                      
                        Total number of non-bonding pairs
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                  

                  
                    	
                      
                        Single, double or triple bonds
                      

                    
                    	
                      Two double bonds

                    
                    	
                      Four single bonds

                    
                    	
                      One single bond

                    
                    	
                      One triple bond and two single bonds

                    
                  

                

              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

      

    

  
    
      3.2 Molecular shape (ESBM9)

      Molecular shape (the shape that a single molecule has) is important in determining how the molecule interacts and reacts with other molecules. Molecular shape also influences the boiling point and melting point of molecules. If all molecules were linear then life as we know it would not exist. Many of the properties of molecules come from the particular shape that a molecule has. For example if the water molecule was linear, it would be non-polar and so would not have all the special properties it has.

      
        Valence shell electron pair repulsion (VSEPR) theory (ESBMB)

        The shape of a covalent molecule can be predicted using the Valence Shell Electron Pair Repulsion (VSEPR) theory. Very simply, VSEPR theory says that the valence electron pairs in a molecule will arrange themselves around the central atom(s) of the molecule so that the repulsion between their negative charges is as small as possible.

        In other words, the valence electron pairs arrange themselves so that they are as far apart as they can be.

        
          	Valence Shell Electron Pair Repulsion Theory

          	
            Valence shell electron pair repulsion (VSEPR) theory is a model in chemistry, which is used to predict the shape of individual molecules. VSEPR is based upon minimising the extent of the electron-pair repulsion around the central atom being considered.

          

        

        VSEPR theory is based on the idea that the geometry (shape) of a molecule is mostly determined by repulsion among the pairs of electrons around a central atom. The pairs of electrons may be bonding or non-bonding (also called lone pairs). Only valence electrons of the central atom influence the molecular shape in a meaningful way.

      

      
        Determining molecular shape (ESBMC)

        To predict the shape of a covalent molecule, follow these steps:

        
          	
            Draw the molecule using a Lewis diagram. Make sure that you draw all the valence electrons around the molecule's central atom.

          

          	
            Count the number of electron pairs around the central atom.

          

          	
            Determine the basic geometry of the molecule using the table below. For example, a molecule with two electron pairs (and no lone pairs) around the central atom has a linear shape, and one with four electron pairs (and no lone pairs) around the central atom would have a tetrahedral shape.

          

        

        
          The central atom is the atom around which the other atoms are arranged. So in a molecule of water, the central atom is oxygen. In a molecule of ammonia, the central atom is nitrogen.

        

        The table below gives the common molecular shapes. In this table we use A to represent the central atom, X to represent the terminal atoms (i.e. the atoms around the central atom) and E to represent any lone pairs.

        
          
            
              	
                
                  Number of bonding electron pairs
                

              
              	
                
                  Number of lone pairs
                

              
              	
                
                  Geometry
                

              
              	
                
                  General formula
                

              
            

            
              	
                 or 

              
              	
                
                  
                

              
              	
                linear

              
              	
                 or 

              
            

            
              	
                
                  
                

              
              	
                
                  
                

              
              	
                
                  bent or angular
                

              
              	
                
                  
                

              
            

            
              	
                
                  
                

              
              	
                
                  
                

              
              	
                trigonal planar

              
              	
                
                  
                

              
            

            
              	
                
                  
                

              
              	
                
                  
                

              
              	
                
                  trigonal pyramidal
                

              
              	
                
                  
                

              
            

            
              	
                
                  
                

              
              	
                
                  
                

              
              	
                tetrahedral

              
              	
                
                  
                

              
            

            
              	
                
                  
                

              
              	
                
                  
                

              
              	
                trigonal bipyramidal

              
              	
                
                  
                

              
            

            
              	
                
                  
                

              
              	
                
                  
                

              
              	
                octahedral

              
              	
                
                  
                

              
            

          

          
           Table 3.1: The effect of electron pairs in determining the shape of molecules. Note that in the general example  is the central atom and  represents the terminal atoms.
        

        

        
          [image: ]
          Figure 3.7: The common molecular shapes.

        

        
          [image: Photo created from images by Ben Mills on Wikipedia]
          Figure 3.8: The common molecular shapes in 3-D.

        

        In Figure 3.7 the green balls represent the lone pairs (E), the white balls (X) are the terminal atoms and the red balls (A) are the center atoms.

        Of these shapes, the ones with no lone pairs are called the ideal shapes. The five ideal shapes are: linear, trigonal planar, tetrahedral, trigonal bypramidal and octahedral.

        One important point to note about molecular shape is that all diatomic (compounds with two atoms) compounds are linear. So ,  and  are all linear.

        
          
            Simulation: 23PD
          

        

        
          Worked example 6: Molecular shape

          
            Determine the shape of a molecule of 

          

          
            Draw the molecule using a Lewis diagram

            
              [image: d99dffbce0c1aa429a763e6da6899537.png]
            

            The central atom is beryllium.

          

          
            Count the number of electron pairs around the central atom

            There are two electron pairs.

          

          
            Determine the basic geometry of the molecule

            There are two electron pairs and no lone pairs around the central atom.  has the general formula: . Using this information and Table 3.1 we find that the molecular shape is linear.

          

          
            Write the final answer

            The molecular shape of  is linear.

          

        

        
          Worked example 7: Molecular shape

          
            Determine the shape of a molecule of 

          

          
            Draw the molecule using a Lewis diagram

            
              [image: c1a3805cbc745f394e3b59051e452472.png]
            

            The central atom is boron.

          

          
            Count the number of electron pairs around the central atom

            There are three electron pairs.

          

          
            Determine the basic geometry of the molecule

            There are three electron pairs and no lone pairs around the central atom. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is trigonal planar.

          

          
            Write the final answer

            The molecular shape of  is trigonal planar.

          

        

        
          Worked example 8: Molecular shape

          
            Determine the shape of a molecule of 

          

          
            Draw the molecule using a Lewis diagram

            
              [image: de9be96a1509930afd139454ce4f1532.png]
              The central atom is nitrogen.

            

          

          
            Count the number of electron pairs around the central atom

            There are four electron pairs.

          

          
            Determine the basic geometry of the molecule

            There are three bonding electron pairs and one lone pair. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is trigonal pyramidal.

          

          
            Write the final answer

            The molecular shape of  is trigonal pyramidal.

          

        

        
          We can also work out the shape of a molecule with double or triple bonds. To do this, we count the double or triple bond as one pair of electrons.

        

        
          Building molecular models

          In groups, you are going to build a number of molecules using jellytots to represent the atoms in the molecule, and toothpicks to represent the bonds between the atoms. In other words, the toothpicks will hold the atoms (jellytots) in the molecule together. Try to use different coloured jellytots to represent different elements.

          You will need jellytots, toothpicks, labels or pieces of paper.

          On each piece of paper, write the words: “lone pair”.

          You will build models of the following molecules:

          , , , , ,  and .

          For each molecule, you need to:

          
            	
              Determine the molecular geometry of the molecule

            

            	
              Build your model so that the atoms are as far apart from each other as possible (remember that the electrons around the central atom will try to avoid the repulsions between them).

            

            	
              Decide whether this shape is accurate for that molecule or whether there are any lone pairs that may influence it. If there are lone pairs then add a toothpick to the central jellytot. Stick a label (i.e. the piece of paper with “lone pair” on it) onto this toothpick.

            

            	
              Adjust the position of the atoms so that the bonding pairs are further away from the lone pairs.

            

            	
              How has the shape of the molecule changed?

            

            	
              Draw a simple diagram to show the shape of the molecule. It doesn't matter if it is not % accurate. This exercise is only to help you to visualise the 3-dimensional shapes of molecules. (See Figure 3.7 to help you).

            

          

          Do the models help you to have a clearer picture of what the molecules look like? Try to build some more models for other molecules you can think of.

        

      

      
        
          Exercise 3.5
          Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            Determine the shape of the following molecules.

          

          
            
              
                
              

            

            
              The central atom is beryllium (draw the molecules Lewis structure to see this).

              There are two electron pairs around beryllium and no lone pairs.

              There are two bonding electron pairs and no lone pairs. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is linear.

              [image: ]
            

          

          
            
              
                
              

            

            
              The molecular shape is linear. (This is a diatomic molecule)

              [image: ]
            

          

          
            
              
                
              

            

            
              The central atom is phosphorous.

              There are five electron pairs around phosphorous and no lone pairs.

              The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is trigonal pyramidal.

              [image: ]
            

          

          
            
              
                
              

            

            
              The central atom is sulfur.

              There are six electron pairs around phosphorous and no lone pairs.

              The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is octahedral.

              [image: ]
            

          

          
            
              
                
              

            

            
              The central atom is carbon. (Draw the molecules Lewis diagram to see this.)

              There are four electron pairs around carbon. These form two double bonds. There are no lone pairs around carbon.

              The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is linear.

              [image: ]
            

          

          
            
              
                
              

            

            
              The central atom is carbon. (Draw the molecules Lewis diagram to see this).

              There are four electron pairs around carbon and no lone pairs.

              The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is tetrahedral.

              [image: ]
            

          

          
            
              
                
              

            

            
              The central atom is oxygen (you can see this by drawing the molecules Lewis diagram).

              There are two electron pairs around oxygen and two lone pairs.

              The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is bent or angular.

              [image: ]
            

          

          
            
              
                
              

            

            
              The central atom is carbon.

              There are four electron pairs around carbon, two of which form a double bond to the oxygen atom. There are no lone pairs.

              The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is trigonal planar.

              [image: ]
            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

    

  
    
      3.3 Electronegativity (ESBMD)

      So far we have looked at covalent molecules. But how do we know that they are covalent? The answer comes from electronegativity. Each element (except for the noble gases) has an electronegativity value.

      Electronegativity is a measure of how strongly an atom pulls a shared electron pair towards it. The table below shows the electronegativities of the some of the elements.

      For a full list of electronegativities see the periodic table at the front of the book. On this periodic table the electronegativity values are given in the top right corner. Do not confuse these values with the other numbers shown for the elements. Electronegativities will always be between  and  for any element. If you use a number greater than  then you are not using the electronegativity.

      
        Depending on which source you use for electronegativities you may see slightly different values.

      

      
        
          
            	
              
                Element
              

            
            	
              
                Electronegativity
              

            
            	
              
                Element
              

            
            	
              
                Electronegativity
              

            
          

          
            	
              Hydrogen ()

            
            	
              
                
              

            
            	
              Lithium ()

            
            	
              
                
              

            
          

          
            	
              Beryllium ()

            
            	
              
                
              

            
            	
              Boron ()

            
            	
              
                
              

            
          

          
            	
              Carbon ()

            
            	
              
                
              

            
            	
              Nitrogen ()

            
            	
              
                
              

            
          

          
            	
              Oxygen ()

            
            	
              
                
              

            
            	
              Fluorine ()

            
            	
              
                
              

            
          

          
            	
              Sodium ()

            
            	
              
                
              

            
            	
              Magnesium ()

            
            	
              
                
              

            
          

          
            	
              Aluminium ()

            
            	
              
                
              

            
            	
              Silicon ()

            
            	
              
                
              

            
          

          
            	
              Phosphorous ()

            
            	
              
                
              

            
            	
              Sulfur ()

            
            	
              
                
              

            
          

          
            	
              Chlorine ()

            
            	
              
                
              

            
            	
              Potassium ()

            
            	
              
                
              

            
          

          
            	
              Calcium ()

            
            	
              
                
              

            
            	
              Bromine ()

            
            	
              
                
              

            
          

        

        
        Table 3.2: Table of electronegativities for selected elements.
      

      

      
        	Electronegativity

        	
          Electronegativity is a chemical property which describes the power of an atom to attract electrons towards itself.

        

      

      
        The concept of electronegativity was introduced by Linus Pauling in 1932, and this became very useful in explaining the nature of bonds between atoms in molecules. For this work, Pauling was awarded the Nobel Prize in Chemistry in 1954. He also received the Nobel Peace Prize in 1962 for his campaign against above-ground nuclear testing.

      

      The greater the electronegativity of an atom of an element, the stronger its attractive pull on electrons. For example, in a molecule of hydrogen bromide (), the electronegativity of bromine () is higher than that of hydrogen (), and so the shared electrons will spend more of their time closer to the bromine atom. Bromine will have a slightly negative charge, and hydrogen will have a slightly positive charge. In a molecule like hydrogen () where the electronegativities of the atoms in the molecule are the same, both atoms have a neutral charge.

      
        Worked example 9: Calculating electronegativity differences

        
          Calculate the electronegativity difference between hydrogen and oxygen.

        

        
          Read the electronegativity of each element off the periodic table.

          From the periodic table we find that hydrogen has an electronegativity of  and oxygen has an electronegativity of .

        

        
          Calculate the electronegativity difference

          
            
          

        

      

      
        
        Exercise 3.6
        Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
            
              Calculate the electronegativity difference between:  and ,  and ,  and ,  and ,  and .

            

            
               and : 

               and : 

               and : 

               and : 

               and : 

            

          

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
        

      

      
        Electronegativity and bonding (ESBMF)

        The electronegativity difference between two atoms can be used to determine what type of bonding exists between the atoms. The table below lists the approximate values. Although we have given ranges here bonding is more like a spectrum than a set of boxes.

        
          [image: c2bbb89c667713edd85ed77e820be318.png]
        

        
          
            	
              Electronegativity difference
            
            	
              Type of bond
            
          

          
            	
              
            
            	Non-polar covalent
          

          
            	 - 
            	Weak polar covalent
          

          
            	 - 
            	Strong polar covalent
          

          
            	
              
              
            
            	Ionic
          

        

        
          Note that metallic bonding is not given here. Metals have low electronegativities and so the valence electrons are not drawn strongly to any one atom. Instead, the valence electrons are loosely shared by all the atoms in the metallic network.

        

      

      
        Non-polar and polar covalent bonds (ESBMG)

        It is important to be able to determine if a molecule is polar or non-polar since the polarity of molecules affects properties such as solubility, melting points and boiling points.

        Electronegativity can be used to explain the difference between two types of covalent bonds. Non-polar covalent bonds occur between two identical non-metal atoms, e.g. ,  and . Because the two atoms have the same electronegativity, the electron pair in the covalent bond is shared equally between them. However, if two different non-metal atoms bond then the shared electron pair will be pulled more strongly by the atom with the higher electronegativity. As a result, a polar covalent bond is formed where one atom will have a slightly negative charge and the other a slightly positive charge.

        This slightly positive or slightly negative charge is known as a partial charge. These partial charges are represented using the symbols  (slightly positive) and  (slightly negative). So, in a molecule such as hydrogen chloride (), hydrogen is  and chlorine is .

        
          The symbol  is read as delta.

        

      

      
        Polar molecules (ESBMH)

        Some molecules with polar covalent bonds are polar molecules,
e.g. . But not all molecules with polar covalent bonds are polar. An example is . Although  has two polar covalent bonds (between
 atom and the two  atoms), the molecule itself is not polar. The
reason is that  is a linear molecule, with both terminal atoms the same, and is therefore symmetrical. So there is no difference in charge between the two ends
of the molecule.

        
          	Polar molecules

          	
            A polar molecule is one that has one end with a slightly positive charge, and one end with a slightly negative charge. Examples include water, ammonia and hydrogen chloride.

          

        

        
          	Non-polar molecules

          	
            A non-polar molecule is one where the charge is equally spread across the molecule or a symmetrical molecule with polar bonds. Examples include carbon dioxide and oxygen.

          

        

        
          To determine if a molecule is symmetrical look first at the atoms around the central atom. If they are different then the molecule is not symmetrical. If they are the same then the molecule may be symmetrical and we need to look at the shape of the molecule.

        

        We can easily predict which molecules are likely to be polar and which are likely to be non-polar by looking at the molecular shape. The following activity will help you determine this and will help you understand more about symmetry.

        
          Polar and non-polar molecules

          The following table lists the molecular shapes. Build the molecule given for each case using jellytots and toothpicks. Determine if the shape is symmetrical. (Does it look the same whichever way you look at it?) Now decide if the molecule is polar or non-polar.

          
            
              	
                
                  Geometry
                

              
              	
                
                  Molecule
                

              
              	
                
                  Symmetrical
                

              
              	
                
                  Polar or non-polar
                

              
            

            
              	
                Linear

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Linear

              
              	
                
              
              	
              	
            

            
              	
                Linear

              
              	
                
              
              	
              	
            

            
              	
                Bent or angular

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Trigonal planar

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Trigonal planar

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Trigonal pyramidal

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Tetrahedral

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Tetrahedral

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Trigonal bipyramidal

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Trigonal bipyramidal

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Octahedral

              
              	
                
                  
                

              
              	
              	
            

            
              	
                Octahedral

              
              	
                
                  
                

              
              	
              	
            

          

        

        
          
            Simulation: 23PR
          

        

        
          Worked example 10: Polar and non-polar molecules

          
            State whether hydrogen () is polar or non-polar.

          

          
            Determine the shape of the molecule

            The molecule is linear. There is one bonding pair of electrons and no lone pairs.

          

          
            Write down the electronegativities of each atom

            Hydrogen: 

          

          
            Determine the electronegativity difference for each bond

            There is only one bond and the difference is .

          

          
            Determine the polarity of each bond

            The bond is non-polar.

          

          
            Determine the polarity of the molecule

            The molecule is non-polar.

          

        

        
          Worked example 11: Polar and non-polar molecules

          
            State whether methane () is polar or non-polar.

          

          
            Determine the shape of each molecule

            The molecule is tetrahedral. There are four bonding pairs of electrons and no lone pairs.

          

          
            Determine the electronegativity difference for each bond

            There are four bonds. Since each bond is between carbon and hydrogen, we only need to calculate one electronegativity difference. This is: 

          

          
            Determine the polarity of each bond

            Each bond is polar.

          

          
            Determine the polarity of the molecule

            The molecule is symmetrical and so is non-polar.

          

        

        
          Worked example 12: Polar and non-polar molecules

          
            State whether hydrogen cyanide () is polar or non-polar.

          

          
            Determine the shape of the molecule

            The molecule is linear. There are four bonding pairs, three of which form a triple bond and so are counted as . There is one lone pair on the nitrogen atom.

          

          
            Determine the electronegativity difference and polarity for each bond

            There are two bonds. One between hydrogen and carbon and the other between carbon and nitrogen. The electronegativity difference between carbon and hydrogen is  and the electronegativity difference between carbon and nitrogen is . Both of the bonds are polar.

          

          
            Determine the polarity of the molecule

            The molecule is not symmetrical and so is polar.

          

        

        
          
            Exercise 3.7
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              
                In a molecule of beryllium chloride ():

              

              
                
                  What is the electronegativity of beryllium?

                

                
                  
                

              

              
                
                  What is the electronegativity of chlorine?

                

                
                  
                

              

              
                
                  Which atom will have a slightly positive charge and which will have a slightly negative charge in the molecule? Represent this on a sketch of the molecule using partial charges.

                

                
                  Hydrogen will have a slightly positive charge and chlorine will have a slightly negative charge.

                  [image: c56f6bb1cd9fdcc61c33fff5572b09be.png]
                

              

              
                
                  Is the bond a non-polar or polar covalent bond?

                

                
                  Polar covalent bond. The electronegativity difference is: . The bond is weakly polar.

                

              

              
                
                  Is the molecule polar or non-polar?

                

                
                  Hydrogen chloride is linear and therefore is a polar molecule.

                

              

            

            
              
                Complete the table below:

                
                  
                    	
                      
                        Molecule
                      

                    
                    	
                      
                        Difference in electronegativity between atoms
                      

                    
                    	
                      
                        Non-polar/polar covalent bond
                      

                    
                    	
                      
                        Polar/non-polar molecule
                      

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                  
                    	
                      
                        
                      

                    
                    	
                    	
                    	
                  

                

              

              
                
                  
                    	
                      
                        Molecule
                      

                    
                    	
                      
                        Difference in electronegativity between atoms
                      

                    
                    	
                      
                        Non-polar/polar covalent bond
                      

                    
                    	
                      
                        Polar/non-polar molecule
                      

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Polar molecule. Water has a bent or angular shape.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Polar molecule. Hydrogen bromide is linear.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Non-polar covalent bond

                    
                    	
                      Non-polar molecule.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Non-polar molecule. Methane is tetrahedral.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Non-polar molecule. Phosphorous pentafluoride is trigonal bypramidal and symmetrical.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Non-polar molecule. Beryllium chloride is linear and symmetrical.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Polar molecule. Carbon monoxide is linear, but not symmetrical.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Non-polar molecule. Acetylene is linear and symmetrical.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Polar molecule. Sulfur dioxide is bent or angular and is not symmetrical.

                    
                  

                  
                    	
                      
                        
                      

                    
                    	
                      
                        
                      

                    
                    	
                      Polar covalent bond

                    
                    	
                      Non-polar molecule. Boron trifluoride is trigonal pyramidal and not symmetrical.

                    
                  

                

              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

      

    

  
        3.4 Energy and bonding (ESBMJ)

As we saw earlier in the chapter we can show the energy changes that occur as atoms come together (Figure 3.5). Shown below is the same image but this time with two extra pieces of information: the bond energy and the bond length.

[image: 6ec329b66fe0a96b553569349e31da52.png]
        Figure 3.9: Graph showing the change in energy that takes place as atoms move closer together.
      

	Bond length
	The distance between the nuclei of two adjacent atoms when they bond.

	Bond energy
	The amount of energy that must be added to the system to break the bond that has formed.

It is important to remember that bond length is measured between two atoms that are bonded to each other. The following diagrams show the bond length for  and for . The grey circle represents carbon and the white circle represents oxygen.

[image: 669d6961e702125bb6c8bacf5dbdd9f9.png]Figure 3.10: The bond length for carbon monoxide ().

[image: 123c925d39c6bee9a5fe0cc0dfdfbe8f.png]Figure 3.11: The bond length for each  bond in carbon dioxide () is indicated by X. Y is not the bond length.

A third property of bonds is the bond strength. Bond strength means how strongly one atom attracts and is held to another. The strength of a bond is related to the bond length, the size of the bonded atoms and the number of bonds between the atoms. In general:
                
	
the shorter the bond length, the stronger the bond between the atoms.



	
the smaller the atoms involved, the stronger the bond.



	
the more bonds that exist between the same atoms, the stronger the bond.






        3.5 Chapter summary (ESBMK)
Presentation: 23PV
	
        
A chemical bond is the physical process that causes atoms to be attracted together and to be bound in new compounds.


      

	
        
The noble gases have a full valence shell. Atoms bond to try fill their outer valence shell.


      

	
        
There are three forces that act between atoms: attractive forces between the positive nucleus of one atom and the negative electrons of another; repulsive forces between like-charged electrons, and repulsion between like-charged nuclei.


      

	
        
The energy of a system of two atoms is at a minimum when the attractive and repulsive forces are balanced.


      

	
                    
Lewis diagrams are one way of representing molecular structure. In a Lewis diagram, dots or crosses are used to represent the valence electrons around the central atom.


              

	
        
A covalent bond is a form of chemical bond where pairs of electrons are shared between two atoms.


      

	
        
A single bond occurs if there is one electron pair that is shared between the same two atoms.


      

	
        
A double bond occurs if there are two electron pairs that are shared between the same two atoms.


      

	
        
A triple bond occurs if there are three electron pairs that are shared between the same two atoms.


      

	
        
A dative covalent bond is a description of covalent bonding that occurs between two atoms in which both electrons shared in the bond come from the same atom.


      

	
                    
Dative covalent bonds occur between atoms of elements with a lone pair and atoms of elements with no electrons. Examples include the hydronium ion () and the ammonium ion ().


              

	
        
The shape of molecules can be predicted using the VSEPR theory.


      

	
                    
Valence shell electron pair repulsion (VSEPR) theory is a model in chemistry, which is used to predict the shape of individual molecules. VSEPR is based upon minimising the extent of the electron-pair repulsion around the central atom being considered.


              

	
        
Electronegativity is a chemical property which describes the power of an atom to attract electrons towards itself in a chemical.


      

	
        
Electronegativity can be used to explain the difference between two types of covalent bonds: polar covalent bonds (between non-identical atoms) and non-polar covalent bonds (between identical atoms or atoms with the same electronegativity).


      

	
                      
A polar molecule is one that has one end with a slightly positive charge, and one end with a slightly negative charge. Examples include water, ammonia and hydrogen chloride.


                    

	
                      
A non-polar molecule is one where the charge is equally spread across the molecule or a symmetrical molecule with polar bonds.


                    

	
        
Bond length is the distance between the nuclei of two atoms when they bond.


      

	
        
Bond energy is the amount of energy that must be added to the system to break the bond that has formed.


      

	
Bond strength means how strongly one atom attracts and is held to another atom. Bond strength depends on the length of the bond, the size of the atoms and the number of bonds between the two atoms.






        Exercise 3.8Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word/term for each of the following descriptions.



          
The distance between two adjacent atoms in a molecule.


      

          
Bond length


      


          
A type of chemical bond that involves the sharing of electrons between two atoms.


      

          
Covalent bond


      


          
A measure of an atom's ability to attract electrons to itself in a chemical bond.


    

        
Electronegativity


            



      
Which ONE of the following best describes the bond formed between an  ion and the  molecule?


      	
          
Covalent bond


        

	
          
Dative covalent (co-ordinate covalent) bond


        

	
          
Ionic Bond


        

	
          
Hydrogen Bond


        




        
Dative covalent (co-ordinate covalent) bond


            


Explain the meaning of each of the following terms:



          
valence electrons


      

          
The number of electrons in the outermost shell of an atom that are available for use in bonding either by sharing, donating or accepting.


      


          
bond energy


      

          
The amount of energy needed for a bond to break.


      


          
covalent bond


    


A type of bond that occurs between two atoms with a difference in electronegativity between  and .


            



      
Which of the following reactions will not take place? Explain your answer.


      	
          



        

	
          



        

	
          



        




        
 will not take place as neon does not have electrons available for bonding. Neon is a noble gas and has a full outer shell of electrons.


            


Draw the Lewis diagrams for each of the following:



   
An atom of strontium (). (Hint: Which group is it in? It will have an identical Lewis diagram to other elements in that group).


   

       [image: 07671b59147157d9138e29c27cbce138.png]


          
An atom of iodine.


      

          [image: 9e4d3a3047e202501b5771b6b6086bc5.png]


          
A molecule of hydrogen bromide ().


      

          [image: db483b2c2cc122653ed6380db2f18215.png]


          
A molecule of nitrogen dioxide (). (Hint: There will be a single unpaired electron).


    

        [image: 263137efaa877275315d737919bb708d.png]



Given the following Lewis diagram, where X and Y each represent a different element:

[image: 5a3f8c1a6310864216baee923789661f.png]

          
How many valence electrons does X have?


      

          



      


          
How many valence electrons does Y have?


      

          



      


          
Which elements could X and Y represent?


    

        
X could be hydrogen and Y could be nitrogen.


            



Determine the shape of the following molecules:



    





    
This is a diatomic molecule and so the molecular shape is linear.





      



      

    
The central atom is magnesium (draw the molecules Lewis structure to see this).


            
There are two electron pairs around magnesium and no lone pairs.


            
There are two bonding electron pairs and no lone pairs. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is linear.





      



      

    
The central atom is boron (draw the molecules Lewis structure to see this).


            
There are three electron pairs around boron and no lone pairs.


            
There are three bonding electron pairs and no lone pairs. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is trigonal planar.





    



    

    
The central atom is carbon (draw the molecules Lewis structure to see this).


    
There are four electron pairs around carbon forming two double bonds. There are no lone pairs.


    
The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is linear.





      



      

    
The central atom is carbon (draw the molecules Lewis structure to see this).


    
There are four bonding electron pairs and no lone pairs. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is tetrahedral.





       



       

    
The central atom is carbon (draw the molecules Lewis structure to see this).


    
There are four bonding electron pairs and no lone pairs. The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is tetrahedral.





     



     

    
This is a diatomic molecule and so the molecular shape is linear.





      



            

        
The central atom is sulfur


        
There are six electron pairs around beryllium and no lone pairs.


        
The molecule has the general formula . Using this information and Table 3.1 we find that the molecular shape is octahedral.


        



            
Complete the following table.


            	Element pair	Electronegativity difference	Type of bond that could form
	Hydrogen and lithium		
	Hydrogen and boron		
	Hydrogen and oxygen		
	Hydrogen and sulfur		
	Magnesium and nitrogen		
	Magnesium and chlorine		
	Boron and fluorine		
	Sodium and fluorine		
	Oxygen and nitrogen		
	Oxygen and carbon		




                    	Element pair	Electronegativity difference	Type of bond that could form
	Hydrogen and lithium		Strong polar covalent bond
	Hydrogen and boron		Weak polar covalent bond
	Hydrogen and oxygen		Strong polar covalent bond
	Hydrogen and sulfur		Weak polar covalent bond
	Magnesium and nitrogen		Strong polar covalent bond
	Magnesium and chlorine		Strong polar covalent bond
	Boron and fluorine		Strong polar covalent bond
	Sodium and fluorine		Ionic bond
	Oxygen and nitrogen		Weak polar covalent bond
	Oxygen and carbon		Weak polar covalent bond




Are the following molecules polar or non-polar?



     



 

     
The molecule is linear. There are two bonding pairs forming a double bond and two lone pairs on each oxygen atom.


            
There is one bond. The electronegativity difference between oxygen and oxygen is . The bond is non-polar.


            
The molecule is symmetrical and is non-polar.


        


          



      

            
The molecule is linear. There are two bonding pairs forming two single bonds and three lone pairs on each bromine atom.


            
There are two bonds, both of which are between magnesium and bromine. The electronegativity difference between magnesium and bromine is . The bonds are polar.


            
The molecule is symmetrical and is non-polar.


        


          



      

            
The molecule is trigonal planar. There are three bonding pairs forming three single bonds and three lone pairs on each fluorine atom.


            
There are three bonds, all of which are between boron and fluorine. The electronegativity difference between boron and fluorine is . The bonds are polar.


            
The molecule is symmetrical and is non-polar.


        


           



       

            
The molecule is trigonal planar. There are four bonding pairs forming two single bonds and one double bond. There are two lone pairs on the oxygen atom.


            
There are three bonds, two of which are between carbon and hydrogen. The electronegativity difference between carbon and hydrogen is . The other bond is between carbon and oxygen. The electronegativity difference between carbon and oxygen is . All the bonds are polar.


            
The molecule is not symmetrical and is polar.


      



Given the following graph for hydrogen:

[image: 292881bc4378e0480557a6db0d0faaca.png]

     
The bond length for hydrogen is . Indicate this value on the graph. (Remember that  is a picometer and means ).


     
The bond energy for hydrogen is . Indicate this value on the graph.


 

    [image: 22fc0f7a64c13685c2337da8127f1449.png]



What is important about point X?


    

    
At point X the attractive and repulsive forces acting on the two hydrogen atoms are balanced. The energy is at a minimum.


    



            
Hydrogen chloride has a bond length of  and a bond energy of . Draw a graph of energy versus distance and indicate these values on your graph. The graph does not have to be accurate, a rough sketch graph will do.


    

           [image: a9ad0fe1acb38d9a25ef2c14ced63a58.png]

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


    Chapter 4: Intermolecular forces

    
      If there were no intermolecular forces than all matter would exist as gases and we would not be here. This chapter introduces learners to a new concept called an intermolecular force. It is easy for learners to become confused as to whether they are talking about bonds or about intermolecular forces, particularly when the intermolecular forces in the noble gases are discussed. For this reason you should try and use the word bond or bonding to refer to the interatomic forces (the things holding the atoms together) and intermolecular forces for the things holding the molecules together. Getting learners to label the bonds and intermolecular forces on diagrams of molecules will help them to come to grips with the terminology.

      This topic comes right after learners have learnt about electronegativity and polarity so this is a good chapter to reinforce those concepts and help learners see the use of electronegativity and polarity. Learners need to be very comfortable with determining the polarity and shape of molecules as this will help them determine the kinds of intermolecular forces that occur.

      A brief overview of the topics covered in this chapter follows.

      	
          
            What are intermolecular and how do they differ from bonds (interatomic forces).
          

          This topic introduces learners to the concept of intermolecular forces. The five different types of intermolecular forces are introduced. Intermolecular forces are one of the main reason that matter exists in different states (solids, liquids and gases). Gases have no intermolecular forces between particles. For this reason you should either choose examples that are all in the liquid or solid state at room temperature (this temperature is the most familiar to learner) or remind learners that although the examples may be gases, we can consider the intermolecular forces between gases when they are cooled down and become liquids. It is also important to take care if you use the noble gases to explain induced dipole forces since technically these forces are not between molecules and so may confuse learners.

        

        	
          
            Physical state and density.
          

          Although this is listed as a separate point in CAPs, in this book it has been worked into the explanation of intermolecular forces. Solids have the strongest intermolecular forces between molecules and it is these forces which hold the molecules in a rigid shape. In a liquid the intermolecular forces are continuously breaking and reforming as the molecules move and slide over each other.

        

        	
          
            Particle kinetic energy and temperature.
          

          This topic is also listed as a separate point in CAPs and is worked into the explanation of intermolecular forces. This topic links back to grade  (states of matter and the kinetic molecular theory) and also links to chapter  (ideal gases).

        

        	
          
            The chemistry of water.
          

          The second half of this chapter is devoted to understanding more about water. Water is a unique liquid in many aspects. Some of these properties of water are explained in this part of the text. It is important to link this into intermolecular forces and in particular the strong hydrogen bonds that are found between water molecules.

        

      


    All around us we see matter in different phases. The air we breathe is a gas, while the water you drink is a liquid and the chair you are sitting on is a solid. In this chapter we are going to look at one of the reasons that matter exists as solids and liquids.

    In the previous chapter, we discussed the different forces that exist between atoms (interatomic forces). When atoms are joined to one another they form molecules, and these molecules in turn have forces that bind them together. These forces are known as intermolecular forces.

    Intermolecular forces allow us to determine which substances are likely to dissolve in which other substances and what the melting and boiling points of substances are. Without intermolecular forces holding molecules together we would not exist.

    Note that we will use the term molecule throughout this chapter as the compounds we are looking at are all covalently bonded and do not exist as giant networks (recall from grade  that there are three types of bonding: metallic, ionic and covalent). Sometimes you will see the term simple molecule. This is a covalent molecular structure.

    
      [image: ]

    
      Interatomic (between atoms) forces are also known as intramolecular (within molecules) forces. You can remember this by thinking of international which means between nations.

    

    
      4.1 Intermolecular and interatomic forces (ESBMM)

      	Intermolecular forces

        	
          Intermolecular forces are forces that act between molecules.

        

      
You will also recall from the previous chapter, that we can describe molecules as being either polar or non-polar. A polar molecule is one in which there is a difference in electronegativity between the atoms in the molecule, such that the shared electron pair spends more time close to the atom that attracts it more strongly. The result is that one end of the molecule will have a slightly positive charge (), and the other end will have a slightly negative charge (). The molecule is said to be a dipole.

      A dipole molecule is a molecule that has two (di) poles. One end of the molecule is slightly positive and the other is slightly negative. We can depict this very simply as an oval with one positive side and one negative. In reality however, the molecules do not look like this, they look more like the images in Figure 4.1.

      [image: 3b223be82265f893427f64131cb1c468.png]
        [image: ]Figure 4.1: A different representation of dipole molecules. The red region is slightly negative, and the blue region is slightly positive.

      

      It is important to remember that just because the bonds within a molecule are polar, the molecule itself may not necessarily be polar. The shape of the molecule may also affect its polarity. A few examples are shown in Table 4.1 to refresh your memory. Note that we have shown tetrahedral molecules with all the terminal atoms at  to each other (i.e. flat or 2-dimensional), but the shape is really 3-dimensional.

      
        	
              
                Molecule
              

            
            	
              
                Chemical formula
              

            
            	
              
                Bond between atoms
              

            
            	
              
                Shape of molecule
              

            
            	
              
                Polarity of molecule
              

            
          
	
              Hydrogen

            
            	
              
                

            
            	
              Non-polar covalent

            
            	
              [image: bfe9b36b346759a03be9f1f4b53fa7df.png]
            	
              Non-polar

            
          
	
              Hydrogen chloride

            
            	
              
                

            
            	
              Polar covalent

            
            	
              [image: 25cc9056c43d969b1b6417a8fdfe9794.png]
            	
              Polar

            
          
	
              Carbon tetrafluoride

            
            	
              
                

            
            	
              Polar covalent

            
            	
              [image: 050c3e5eb6263a7425a13902ad6b73b3.png]
            	
              Non-polar

            
          
	
              Trifluoro-methane

            
            	
              
                

            
            	
              Polar covalent

            
            	
              [image: b0fe7b5cc8d5db49e6ad053c2adca3eb.png]
            	
              Polar

            
          


      Table 4.1: Polarity in molecules with different atomic bonds and molecular shapes.
        

      

      
        Types of intermolecular forces (ESBMN)

        It is important to be able to recognise whether the molecules in a substance are polar or non-polar because this will determine what type of intermolecular forces there are. This is important in explaining the properties of the substance.

        	
            
              Ion-dipole forces
            

            As the name suggests, this type of intermolecular force exists between an ion and a dipole (polar) molecule. You will remember that an ion is a charged atom, and this will be attracted to one of the charged ends of the polar molecule. A positive ion will be attracted to the negative pole of the polar molecule, while a negative ion will be attracted to the positive pole of the polar molecule. This can be seen when sodium chloride () dissolves in water. The positive sodium ion () will be attracted to the slightly negative oxygen atoms in the water molecule, while the negative chloride ion () is attracted to the slightly positive hydrogen atoms. These intermolecular forces weaken the ionic bonds between the sodium and chloride ions so that the sodium chloride dissolves in the water (Figure 4.2).

            
              [image: 4a4621582d8cd1d1dd8ba64a0b6bfeb0.png]
                    Figure 4.2: Ion-dipole forces in a sodium chloride solution.
                  

            

            This is a simplified diagram to highlight the regions of positive and negative charge. When sodium chloride dissolves in water it can more accurately be shown as:

            
              [image: 70a4effd4c3377ac1c65cbe8f827bcd2.png]

          

          	
            
              Ion-induced-dipole forces
            

            Similar to ion-dipole forces these forces exist between ions and non-polar molecules. The ion induces a dipole in the non-polar molecule leading to a weak, short lived force which holds the compounds together.

            These forces are found in haemoglobin (the molecule that carries oxygen around your body). Haemoglobin has  ions. Oxygen () is attracted to these ions by ion-induced dipole forces.

          

          	
            
              Dipole-dipole forces
            

            When one dipole molecule comes into contact with another dipole molecule, the positive pole of the one molecule will be attracted to the negative pole of the other, and the molecules will be held together in this way (Figure 4.3). Examples of materials/substances that are held together by dipole-dipole forces are ,  and .

            
              [image: cb97dc74e7763a0acbcf8e4cf756e679.png]
                    Figure 4.3: Two dipole molecules are held together by the attractive force between their oppositely charged poles.
                  

            

            One special case of this is hydrogen bonding.

          

          	
            
              Induced dipole forces
            

            
              These intermolecular forces are also sometimes called “London forces” or “momentary dipole” forces or “dispersion” forces.

            

            We know that while carbon dioxide is a non-polar molecule, we can still freeze it (and we can also freeze all other non-polar substances). This tells us that there must be some kind of attractive force in these kinds of molecules (molecules can only be solids or liquids if there are attractive forces pulling them together). This force is known as an induced dipole force.

            In non-polar molecules the electronic charge is usually evenly distributed but it is possible that at a particular moment in time, the electrons might not be evenly distributed (remember that the electrons are always moving in their orbitals). The molecule will have a temporary dipole. In other words, each end of the molecules has a slight charge, either positive or negative. When this happens, molecules that are next to each other attract each other very weakly. These forces are found in the halogens (e.g.  and ) and in other non-polar molecules such as carbon dioxide and carbon tetrachloride.

            All covalent molecules have induced dipole forces. For non-polar covalent molecules these forces are the only intermolecular forces. For polar covalent molecules, dipole-dipole forces are found in addition to the induced dipole forces.

            
              When the noble gases condense, the intermolecular forces that hold the liquid together are induced dipole forces.

            

          

          	
            
              Dipole-induced-dipole forces
            

            This type of force occurs when a molecule with a dipole induces a dipole in a non-polar molecule. It is similar to an ion-induced dipole force. An example of this type of force is chloroform () in carbon tetrachloride ().

          

        
The following image shows the types of intermolecular forces and the kinds of compounds that lead to those forces.

        
          [image: de6bd127855ecaa1c45b75ea7d51993a.png]Figure 4.4: The types of intermolecular forces. The boxes represent the type of compound while the lines represent the type of force.

        

        The last three forces (dipole-dipole forces, dipole-induced dipole forces and induced dipole forces) are sometimes collectively known as van der Waals' forces. We will now look at a special case of dipole-dipole forces in more detail.

        
          Hydrogen bonds
        

        As the name implies, this type of intermolecular bond involves a hydrogen atom. When a molecule contains a hydrogen atom covalently bonded to a highly electronegative atom (,  or ) this type of intermolecular force can occur. The highly electronegative atom on one molecule attracts the hydrogen atom on a nearby molecule.

        Water molecules for example, are held together by hydrogen bonds between the hydrogen atom of one molecule and the oxygen atom of another (Figure 4.5). Hydrogen bonds are a relatively strong intermolecular force and are stronger than other dipole-dipole forces. It is important to note however, that hydrogen bonds are weaker than the covalent and ionic bonds that exist between atoms.

        
          Do not confuse hydrogen bonds with actual chemical bonds. Hydrogen bonding is an example of a case where a scientist named something believing it to be one thing when in fact it was another. In this case the strength of the hydrogen bonds misled scientists into thinking this was actually a chemical bond, when it is really just an intermolecular force.

        

        
          [image: 4badf1582a194a29dc87bee5624af29b.png]
                Figure 4.5: Two representations showing the hydrogen bonds between water molecules: space-filling model and structural formula.
              

        

      

      
        The difference between intermolecular and interatomic forces (ESBMP)

        It is important to realise that there is a difference between the types of interactions that occur in molecules and the types that occur between molecules. In the previous chapter we focused on the interactions between atoms. These are known as interatomic forces or chemical bonds. We also studied covalent molecules in more detail.

        Remember that a covalent bond has an electronegativity difference of less than . Covalent molecules have covalent bonds between their atoms. Van der Waals' forces only occur in covalent molecules. We can show the interatomic and intermolecular forces between covalent compounds diagrammatically or in words. Intermolecular forces occur between molecules and do not involve individual atoms. Interatomic forces are the forces that hold the the atoms in molecules together. Figure 4.5 shows this.

        
          	
              	
                Interatomic forces
              
              	
                Intermolecular forces
              
            
	Atoms or molecules
              	Forces between atoms
              	Forces between molecules
            
	Strength of forces
              	Strong forces
              	Relatively weak forces
            
	Distance between atoms or molecules
              	Very short distances
              	Larger distances than bonds
            

Table 4.2: The differences between interatomic and intermolecular forces.

        

        
          The worked examples on intermolecular forces condense a lot of information into the first step. You may need to remind learners how to determine molecular polarity. To do this, you can use the worked examples in atomic combinations as a quick refresher of the topic. In tests and exams learners need to be able to quickly identify a polar or non-polar molecule and so need to be very comfortable with this skill.

        

        
          Worked example 1: Intermolecular forces

          
            Which intermolecular forces are found in carbon tetrachloride ()?

          

          
            Think about what you know about the molecule.

            Carbon has an electronegativity of . Chlorine has an electronegativity of . The electronegativity difference between carbon and chlorine is  (recall the section on electronegativity in the previous chapter). We also know that the bond between carbon and chlorine is polar.

            Also from the previous chapter we know that carbon tetrachloride is a tetrahedral molecule (recall molecular shape). Carbon tetrachloride is symmetrical and so is non-polar overall.

          

          
            Now decide which case it is

            Carbon tetrachloride is non-polar and so the only kind of force that can exist is induced dipole.

          

        

        
          Worked example 2: Intermolecular forces

          
            Which intermolecular forces are found in the following solution: sodium chloride in water?

          

          
            Think about what you know about the molecules

            Sodium chloride is ionic. (the electronegativity difference is ). Water has polar bonds (the electronegativity difference is ). Water is a polar molecule (its molecular shape is bent or angular).

          

          
            Now decide which case it is

            This is an ionic substance interacting with a polar substance. This interaction is an ion-dipole force.

          

        

        
          
          Exercise 4.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              Which intermolecular forces are found in:

            

            
              
                hydrogen fluoride ()

              

              
                Hydrogen fluoride is a polar covalent molecule. (It is linear and not symmetrical.) So the type of intermolecular force is dipole-dipole forces.

              

            

            
              
                methane ()

              

              
                Methane is a non-polar covalent molecule. (It is tetrahedral and symmetrical.) So the type of intermolecular force is induced dipole forces.

              

            

            
              
                potassium chloride in ammonia ( in )

              

              
                Potassium chloride is an ionic compound. Ammonia is a polar covalent molecule. (It is trigonal pyramidal and not symmetrical.) So the type of intermolecular force is ion-dipole forces.

              

            

            
              
                krypton ()

              

              
                Krypton is a noble gas. So the type of intermolecular force is induced dipole forces.

              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

      

      
        Understanding intermolecular forces (ESBMQ)

        The types of intermolecular forces that occur in a substance will affect its properties, such as its phase, melting point and boiling point. You should remember from the kinetic theory of matter (see grade ), that the phase of a substance is determined by how strong the forces are between its particles. The weaker the forces, the more likely the substance is to exist as a gas. This is because the particles are able to move far apart since they are not held together very strongly. If the forces are very strong, the particles are held closely together in a solid structure. Remember also that the temperature of a material affects the energy of its particles. The more energy the particles have, the more likely they are to be able to overcome the forces that are holding them together. This can cause a change in phase.

        Shown below are the three phases of water. Note that we are showing two dimensional figures when in reality these are three dimensional.

        
          [image: 506083bcaae2824d62bae7cc69bbf4e0.png]Figure 4.6: The three phases of water.

        

        [image: ]
          The effects of intermolecular forces

          The following five experiments investigate the effect of various physical properties (evaporation, surface tension, solubility, boiling point and capillarity) of substances and determine how these properties relate to intermolecular forces. Each experiment will look at a different property.

          
            A formal experiment on the effects of intermolecular forces is included in this chapter. In this experiment learners will investigate how intermolecular forces affect evaporation, surface tension, solubility, boiling points and capillarity. Some of the substances that are used (nail polish remover (mainly acetone if you use the non acetone free variety), methylated spirits (a mixture of methanol and ethanol), oil (a mostly non-polar hydrocarbon), glycerin (a fairly complex organic molecule)) are quite complex substances and learners may not have the skills needed to determine the types of intermolecular forces at work here. You should guide learners in this and tell them the intermolecular forces for these substances.

            You can help learners work out the strength of the intermolecular forces by telling them that larger molecules have stronger intermolecular forces than smaller molecules. This is often a big factor in determining which substance has the strongest intermolecular forces.

            This experiment is split into five experiments. Each experiment focuses on a different property and sees how that property relates to intermolecular forces. It will often not be easy for learners to see the small differences between some of the molecules chosen and so they need to use a combination of experimental results and knowledge about the strength of the intermolecular force to try and predict what may happen. Each experiment ends with a conclusion about what should be found to guide learners.

            It is very important to work in a well ventilated room (one with lots of air flow) particularly when working with methanol and ethanol. Many of the substances used (particularly nail polish remover, ethanol and methylated spirits) are highly flammable and so care must be taken when heating these substances. It is recommended that learners use a hot plate rather than a Bunsen burner to heat these substances as this reduces the risk of fire. When doing chemistry experiments it is also extra important to ensure that your learners do not run around, do not try to drink the chemicals, do not eat and drink in the lab, do not throw chemicals on the other learners and in general do act in a responsible and safe way. The guidelines for safe experimental work can be found in the science skills chapter from grade .

          

          
            The effects of intermolecular forces: Part 1

            
              Aim

              To investigate evaporation and to determine the relation between evaporation and intermolecular forces.

            

            
              Apparatus

              You will need the following items for this experiment:

              	
                  ethanol, water, nail polish remover (acetone), methylated spirits

                

                	
                  evaporating dishes (or shallow basins)

                

              


            
              Method

              	Place  of each substance given in separate evaporating dishes.
              

                	
                  Carefully move each dish to a warm (sunny) spot.

                	Mark the level of liquid in each dish using a permanent marker. Make several marks at different positions around the dish. If the permanent marker is leaving a smudge rather than a noticeable mark, carefully wipe the side of the dish and try again.

                	Observe each dish every minute and note which liquid evaporates fastest.

              
[image: 25f812f11861d4395904d336e099c55a.png]

            
              Results

              Record your results in the table below. You do not need to measure the level of the liquid, but rather just write how much the level had dropped (e.g. for water you might write did not notice any decrease in the level or for ethanol you might write almost all the liquid had evaporated).

              	
                    Substance
                  
                  	
                    Liquid level after 
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                
	Ethanol
                  	
                  	
                  	
                  	
                  	
                
	Water
                  	
                  	
                  	
                  	
                  	
                
	Nail polish remover
                  	
                  	
                  	
                  	
                  	
                
	Methylated spirits
                  	
                  	
                  	
                  	
                  	
                



            
              Discussion and conclusion

              You should find that water takes the longest time to evaporate. Water has strong intermolecular forces (hydrogen bonds). Ethanol () and methylated spirits (mainly ethanol () with some methanol ()) both have hydrogen bonds but these are slightly weaker than the hydrogen bonds in water. Nail polish remover (acetone ()) has dipole-dipole forces only and so evaporates quickly.

              Substances with weaker intermolecular forces evaporate faster than substances with stronger intermolecular forces.

            

          

          
            The effects of intermolecular forces: Part 2

            
              Aim

              To investigate surface tension and to determine the relation between surface tension and intermolecular forces.

            

            
              Apparatus

              You will need the following items for this experiment:

              	
                  water, cooking oil (sunflower oil), glycerin, nail polish remover (acetone), methylated spirits

                

                	
                  small glass beakers or glass measuring cylinders

                

                	small piece of glass or clear plastic (about  by .)

              


            
              Method

              	Place about  of each substance given in separate small beakers or measuring cylinders.
        

                	Observe the shape of the meniscus. (This is the level of the liquid). Note what happens at the edges where the liquid touches the glass. (You can place a few drops of food colouring in each substance to help you see the meniscus.)

                	Now place a drop of the substance on a small piece of glass. Observe the shape of the drop.

              
[image: 9bba48129b477e397561a55be0b210f1.png]

            
              Results

              Record your results in the table below. You just need to give a qualitative result (in other words what you see in the experiment).

              	
                    Substance
                  
                  	
                    Shape of meniscus
                  
                  	
                    Shape of droplet
                  
                
	Water
                  	
                  	
                
	Oil
                  	
                  	
                
	Glycerine
                  	
                  	
                
	Nail polish remover
                  	
                  	
                
	Methylated spirits
                  	
                  	
                



            
              Discussion and conclusion

              The meniscus for all these substances should be concave (i.e. higher at the edges than in the middle). This is because the forces holding the molecules in the substance together are weaker than the attraction between the substance and the glass of the tube.

              You should also have noticed that water, oil and Glycerine tend to form a drop, while nail polish remover and methylated spirits do not. Strong intermolecular forces help hold the substance together, while weaker ones do not hold the molecules in the substance together as much.

              Water has the strongest intermolecular forces (hydrogen bonds) of all the substances used. Glycerine and methylated spirits also have hydrogen bonds, but these intermolecular forces are slightly weaker than in water. Sunflower oil is mostly non-polar but has very long molecules which help account for the higher surface tension.

              Substances with strong intermolecular forces will generally have a greater surface tension than substances with weaker intermolecular forces.

            

          

          
            The effects of intermolecular forces: Part 3

            
              Aim

              To investigate solubility and to determine the relation between solubility and intermolecular forces.

            

            
              Apparatus

              You will need the following items for this experiment:

              	
                  Solids: sodium chloride (table salt), iodine, potassium permanganate

                

                	
                    Solvents: water, ethanol, chloroform
                

                	
                   beakers or test-tubes

                

                	
                   A4 sheets of paper

                

              


            
              Method

              	Place about  of each solvent given in separate beakers. Place this set on a piece of paper labelled “sodium chloride”.
        

                	Repeat this step twice. The second set is for potassium permanganate (so your piece of paper will say “potassium permanganate”) and the third set is for iodine (so your piece of paper will say “iodine”). You should now have nine beakers in total.

                	Into the first set, add about  of sodium chloride.

                	Into the second set, add about  of potassium permanganate.

                	Into the third set, add about  of iodine.

                	Observe how much of each substance dissolves in the solvent.

              
[image: 0a6a742f2a52155456e0a8fbc1793622.png]

            
              Results

              Record your results in the table below. If you observe only a small amount of the solid dissolving then write that very little solid dissolved. If all the solid dissolves then write that all the solid dissolved.

              	
                    Substance
                  
                  	
                    Water
                  
                  	
                    Chloroform
                  
                  	
                    Ethanol
                  
                
	Sodium chloride
                  	
                  	
                  	
                
	Potassium permanganate
                  	
                  	
                  	
                
	Iodine
                  	
                  	
                  	
                



            
              Discussion and conclusion

              You should find that the sodium chloride and potassium permanganate dissolved (at least a bit) in all the substances. The iodine did not dissolve in any of the substances. The three solvents (water, chloroform and ethanol) are all polar and have dipole-dipole forces. Sodium chloride and potassium permanganate are both ionic substances, while iodine is non-polar.

              Substances will dissolve in solvents that have similar intermolecular forces or in solvents where the ionic bonds can be disrupted by the formation of ion-dipole forces.

            

          

          
            The effects of intermolecular forces: Part 4

            
              Aim

              To investigate boiling point and to determine the relation between boiling point and intermolecular forces.

            

            
              Apparatus

              You will need the following items for this experiment:

              	
                  water, cooking oil (sunflower oil), Glycerine, nail polish remover, methylated spirits

                

                	
                  test-tubes and a beaker

                

                	hot plate

              


            
              Method

              
                Methylated spirits and nail polish remover are highly flammable. They will easily catch fire if left near an open flame. For this reason they must be heated in a water bath. This experiment MUST be performed in a well ventilated room.

              

              	Place about  of each substance given in separate test-tubes.
              

                	Half-fill the beaker with water and place on the hot plate.
              

                	Place the test-tubes in the beaker.

                	Observe how long each substance takes to boil. As soon as a substance boils, remove it from the water bath.

              
[image: 69f02c55ec55c3b064990b4634dfb15f.png]

            
              Results

              Write down the order in which the substances boiled, starting with the substance that boiled first and ending with the substance that boiled last.

            

            
              Discussion and conclusion

              You should have found that the nail polish remover and the methylated spirits boil before the water, oil and Glycerine.

              Glycerine, water and methylated spirits have hydrogen bonds between the molecules. However, in water and Glycerine these intermolecular forces are very strong while in the methylated spirits they are slightly weaker. This leads to the higher boiling point for water and Glycerine. Nail polish remover has weaker dipole-dipole forces.

              Although cooking oil is non-polar and has induced dipole forces the molecules are very large and so these increase the strength of the intermolecular forces.

              Substances with strong intermolecular forces will have a higher boiling point than substances with weaker intermolecular forces.

            

          

          
            The effects of intermolecular forces: Part 5

            
              Aim

              To investigate capillarity (how far up a tube a liquid rises or how far down a liquid falls) and to determine the relation between capillarity and intermolecular forces.

            

            
              Apparatus

              You will need the following items for this experiment:

              	
                  water, cooking oil (sunflower oil), nail polish remover, methylated spirits

                

                	
                  large shallow dish, narrow glass tube (with one end closed)

                

              


            
              Method

              	Place about  of water in the shallow dish.
              

                	Hold the narrow tube just above the level of the water in the dish.

                	Observe how far up the tube the water travels.

                	Repeat for the other three substances, remembering to wash and dry the dish and tube well between each one.

              
[image: f2da63dcfa537cf3947d654f8b0771cb.png]

            
              Results

              Record your results in the table below. You do not need to measure how far up the tube the substance travels but rather say if it only travelled a short distance or a long distance.

              	
                    Substance
                  
                  	
                    Distance travelled up tube
                  
                
	Water
                  	
                
	Oil
                  	
                
	Nail polish remover
                  	
                
	Methylated spirits
                  	
                



            
              Discussion and conclusion

              Water travels the greatest distance up the tube. Nail polish remover travels the least distance.

              Capillarity is related to surface tension. If the attractive force between the glass walls of the tube and the substance are stronger than the intermolecular forces in the substance, than the edges of the liquid will be pulled above the surface of the liquid. This in turn helps pull the liquid up the tube.

              Substances with strong intermolecular forces will travel further up a narrow tube (have a greater capillarity) than substances with weaker intermolecular forces.

            

          

          From these experiments we can see how intermolecular forces (a microscopic property) affect the macroscopic behaviour of substances. If a substance has weak intermolecular forces then it will evaporate easily. Substances with weak intermolecular forces also have low surface tension and do not rise as far up in narrow tubes as substances with strong intermolecular forces. Boiling points are lower for substances with weak intermolecular forces. Substances are more likely to be soluble in liquids with similar intermolecular forces.

        

        We will now look at some more properties (molecular size, viscosity, density, melting and boiling points, thermal expansion, thermal conductivity) in detail.

        
          Molecular size
        

        The alkanes are a group of organic compounds that contain carbon and hydrogen bonded together. The carbon atoms link together to form chains of varying lengths.

        The boiling point and melting point of these molecules is determined by their molecular structure, and their surface area. The more carbon atoms there are in an alkane, the greater the surface area and therefore the higher the boiling point. The melting point also increases as the number of carbon atoms in the molecule increases. This can be seen in the table below.

        [image: Photo by Ben Mills on wikipedia]	
              
                Formula
              

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
          
	
              
                Name
              

            
            	
              methane

            
            	
              ethane

            
            	
              pentane

            
            	
              hexane

            
            	
              icosane

            
          
	
              
                Molecular mass ()
              

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
          
	
              
                Melting point (℃)
              

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
          
	
              
                Boiling point (℃)
              

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
            	
              
                

            
          
	
              
                Phase at room temperature
              

            
            	
              gas

            
            	
              gas

            
            	
              liquid

            
            	
              liquid

            
            	
              solid

            
          

You will also notice that, when the molecular mass of the alkanes is low (i.e. there are few carbon atoms), the organic compounds are gases because the intermolecular forces are weak. As the number of carbon atoms and the molecular mass increases, the compounds are more likely to be liquids or solids because the intermolecular forces are stronger.

        You should see that the larger a molecule is the stronger the intermolecular forces are between its molecules. This is one of the reasons why methane () is a gas at room temperature while pentane () is a liquid and icosane () is a solid.

        
          It is partly the stronger intermolecular forces that explain why petrol (mainly octane ()) is a liquid, while candle wax () is a solid. If these intermolecular forces did not increase with increasing molecular size we would not be able to put liquid fuel into our cars or use solid candles.

        

        
          Viscosity
        

        Viscosity is the resistance to flow of a liquid. Compare how easy it is to pour water and syrup or honey. The water flows much faster than the syrup or honey.

        [image: ]You can see this if you take a cylinder filled with water and a cylinder filled with glycerin. Drop a small metal ball into each cylinder and note how easy it is for the ball to fall to the bottom. In the glycerin the ball falls slowly, while in the water it falls faster.

        Substances with stronger intermolecular forces are more viscous than substances with weaker intermolecular forces.

        
          Machine and motor oils

          You are given the following information about engine oils.

          	
                Oil
              
              	
                Use
              
              	
                Other info
              
            
	SAE 30 monograde
              	Engines
              	Low viscosity
            
	SAE 50 monograde
              	Engines
              	High viscosity
            
	SAE 15W-40 multigrade
              	Engines
              	Medium viscosity
            
	SAE 0W-40 multigrade
              	Engines
              	Medium viscosity
            

(Data from shell.com)

          [image: ]Multigrade oils can be used even in cold weather since they remain fluid (The first number is the rating for winter weather and the W shows that this is the rating in winter. The second number is the viscosity rating in summer). Monograde oils are given their viscosity rating at . The viscosity is an indication of how well the oil flows. The more viscous an oil the larger the molecules that are in the oil.

          	
              Which oil has the longest molecules?

            

            	
              Which oil has the shortest molecules?

            

            	
              Which oil has the strongest overall intermolecular forces?

            

            	
              Which oil has the weakest overall intermolecular forces?

            

            	
              What can you conclude about the link between the magnitude of the intermolecular force and viscosity?

            

          


        
          Density
        

        	Density

          	Density is a measure of the mass in a unit volume.

        
The solid phase is often the most dense phase (water is one noteworthy exception to this). This can be explained by the strong intermolecular forces found in a solid. These forces pull the molecules together which results in more molecules in one unit volume than in the liquid or gas phases. The more molecules in a unit volume the denser that substance will be.

        
          Melting and boiling points
        

        Intermolecular forces affect the boiling and melting points of substances. Substances with weak intermolecular forces will have low melting and boiling points while those with strong intermolecular forces will have high melting and boiling points. In the experiment on intermolecular forces you investigated the boiling points of several substances, and should have seen that molecules with weaker intermolecular forces have a lower boiling point than molecules with stronger intermolecular forces.

        One further point to note is that covalent network structures (recall from grade  that these are covalent compounds that form large networks and an example is diamond) will have high melting and boiling points due to the fact that some bonds (i.e. the strong forces between atoms) have to break before the substance can melt. Covalent molecular substances (e.g. water, sugar) often have lower melting and boiling points, because of the presence of the weaker intermolecular forces holding these molecules together.

        
          Thermal expansion
        

        As substances are heated their molecules start moving more vigorously (their kinetic energy increases). This causes the liquid to expand on heating. You can observe this in a thermometer. As the alcohol (or mercury) is heated it expands and rises up the tube.

        This is why when you tile a floor you have to leave gaps between the tiles to allow for expansion. It is also why power lines sag slightly and bridges have slight gaps for expansion.

        
          Thermal conductivity
        

        Different materials conduct heat differently. The following activity will highlight this.

        
          Thermal conductivity

          Take a long thin piece of graphite and a long thin piece of copper (or other metal). Attach a bit of wax to the one end of each rod (you will need to melt the wax a bit first to make it stick). While the wax is still soft, press a toothpick into the blob of wax.

          Now suspend the graphite and copper rods from a desk or chair using a piece of string and heat the other end. Observe which toothpick falls off first. Try to explain why.

        

        Heat is transferred through a substance from the point being heated to the other end. This is why the bottom of a pot gets hot first (assuming you are heating the pot on a stove plate). In metals there are some free, delocalised electrons which can help transfer the heat energy through the metal. In covalent molecular compounds there are no free, delocalised electrons and the heat does not travel as easily through the material.

        
          Worked example 3: Understanding intermolecular forces

          
            Explain why the melting point of oxygen () is much lower than the melting point of hydrogen chloride .

          

          
            Write down what you know about melting points and forces

            The stronger the intermolecular force, the higher the melting point. So if a substance has strong intermolecular forces, then that substance will have a high melting point.

          

          
            Write down which forces occur in the two given compounds

            Oxygen is non-polar and has induced dipole forces. Hydrogen chloride is polar and has dipole-dipole forces.

          

          
            Combine all the facts to get the answer

            We know that stronger intermolecular forces lead to higher melting points. We also know that oxygen has weaker intermolecular forces than hydrogen chloride (induced dipole versus dipole-dipole forces). Therefore oxygen will have a lower melting point than hydrogen chloride since oxygen has weaker intermolecular forces.

          

        

        
          
            Exercise 4.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                Given the following diagram:

                [image: ce1dbdc8b73571de07c1e48214625c33.png]	Name the molecule and circle it on the diagram

                  	Label the interatomic forces (covalent bonds)

                  	Label the intermolecular forces

                


              
                The molecule is hydrogen chloride.

                [image: f9128e6ed1d04376f9c0ce516e2bff51.png]

            

            
              
                Given the following molecules and solutions:

                , , , , , , , ,  in , , , 

                Complete the table below by placing each molecule next to the correct type of intermolecular force.

                	
                      
                        Ion-dipole
                      

                    
                    	
                  
	
                      
                        Ion-induced-dipole
                      

                    
                    	
                  
	
                      
                        Dipole-dipole (no hydrogen bonding)
                      

                    
                    	
                  
	
                      
                        Dipole-dipole (hydrogen bonding)
                      

                    
                    	
                  
	
                      
                        Induced dipole
                      

                    
                    	
                  
	
                      
                        Dipole-induced-dipole
                      

                    
                    	
                  

In which one of the substances listed above are the intermolecular forces:

                	
                    strongest

                  

                  	
                    weakest

                  

                


              
                	
                      
                        Ion-dipole
                      

                    
                    	, , 
                  
	
                      
                        Ion-induced-dipole
                      

                    
                    	 in 
                  
	
                      
                        Dipole-dipole (no hydrogen bonding)
                      

                    
                    	, 
                  
	
                      
                        Dipole-dipole (hydrogen bonding)
                      

                    
                    	, 
                  
	
                      
                        Induced dipole
                      

                    
                    	, , 
                  
	
                      
                        Dipole-induced-dipole
                      

                    
                    	 in water
                  

Water or ammonia are likely to have the strongest forces, while argon, iodine and carbon dioxide are likely to have the weakest forces. Induced dipole forces are the weakest intermolecular forces and hydrogen bonding is the strongest.

              

            

            
              
                Use your knowledge of different types of intermolecular forces to explain the following statements:

              

              
                
                  The boiling point of  is much lower than the boiling point of 

                

                
                   has hydrogen bonds which are much stronger than the induced dipole forces in . In order for a liquid to boil the intermolecular forces must be broken and if the intermolecular forces are very strong then it will take a lot of energy to overcome these forces and so the boiling point will be higher.

                

              

              
                
                  Water evaporates slower than carbon tetrachloride ().

                

                
                  Water has strong intermolecular forces (hydrogen bonds) while carbon tetrachloride only has weaker induced dipole forces. (Carbon tetrachloride is non-polar). Substances with stronger intermolecular forces take longer to evaporate than substances with weaker intermolecular forces.

                

              

              
                
                  Sodium chloride is likely to dissolve in methanol () .

                

                
                  Sodium chloride is ionic. Methanol is polar. The type of intermolecular force that can exist when sodium chloride dissolves in methanol is ion-dipole forces. The formation of these forces helps to disrupt the ionic bonds in sodium chloride and so sodium chloride can dissolve in methanol.

                

              

            

            
              
                Tumi and Jason are helping their dad tile the bathroom floor. Their dad tells them to leave small gaps between the tiles. Why do they need to leave these small gaps?

              

              
                Materials (such as tiles) expand on heating and so small gaps need to be left between the tiles to allow for this expansion. If Tumi and Jason did not leave these gaps between the tiles, the tiles would soon lift up.

              

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

    

  
        4.2 The chemistry of water (ESBMR)
Video: 23R8


We will now look at how intermolecular forces apply to a very special liquid. This section shows how the knowledge of intermolecular forces can be applied to the case of water.

The microscopic structure of water (ESBMS)

In many ways, water behaves very differently from other compounds. These properties are directly related to the microscopic structure of water, and more specifically to the shape of the molecule and its polar nature, and to the intermolecular forces that hold water molecules together.


There are about  of water in . This is equivalent to  molecules of water. That's a lot of water molecules!



In the previous chapter you learnt about molecular shape and polarity. Water has two hydrogen atoms around a central oxygen atom. The central oxygen atom also has two lone pairs of electrons. This gives water a bent (or angular) shape. It also means that water is polar since the two hydrogen atoms are not parallel to each other and so do not cancel out the bond polarity (refer back to the previous chapter on molecular shape). We can see this in the following image:

[image: 68779366895d1bcdeb61c5dab3bcd95c.png]
          Diagrams showing the structure of a water molecule. Each molecule is made up of two hydrogen atoms that are attached to one oxygen atom.
        

Water molecules are held together by hydrogen bonds. Hydrogen bonds are a much stronger type of intermolecular force than those found in many other substances, and this affects the properties of water.

[image: d3db7eec51e02ca0b2499692a088c3ff.png]
          Intermolecular and covalent bonds (interatomic forces) in water. Note that the diagram on the left only shows intermolecular forces. The covalent bonds (interatomic forces) are between the atoms of each water molecule.
        


The unique properties of water (ESBMT)

We will now look at a few of the properties of water.

	
        
Specific heat


        	Specific heat
	
        
Specific heat is the amount of heat energy that is needed to increase the temperature of a unit mass of a substance by one degree.


          

Water has a high specific heat, meaning that a lot of energy must be absorbed by water before its temperature changes.


        
You have probably observed this phenomenon if you have boiled water in a pot on the stove. The metal of the pot heats up very quickly, and can burn your fingers if you touch it, while the water may take several minutes before its temperature increases even slightly. How can we explain this in terms of hydrogen bonding? Remember that increasing the temperature of a substance means that its particles will move more quickly. However, before they can move faster, the intermolecular forces between them must be disrupted. In the case of water, these forces are strong hydrogen bonds, and so a lot of energy is needed just to break these, before the particles can start moving further apart.


       
      

	
        
Absorption of infra-red radiation


        
Water is able to absorb infra-red radiation (heat) from the sun. As a result of this, the oceans and other water bodies act as heat reservoirs, and are able to help moderate the Earth's climate.


        
It is the high specific heat of water and its ability to absorb infra-red radiation that allows water to regulate the climate. Towns close to the sea often have less extreme temperatures than inland towns due to the oceans ability to absorb the heat.



      

	
        
Melting point and boiling point


        
The melting point of water is  and its boiling point is  (at standard pressure or ). This large difference between the melting and boiling point is very important because it means that water can exist as a liquid over a large range of temperatures. (This temperature range is only large in the world around us, if we look at space and the universe then this is a very narrow temperature range.)


        
When the boiling point of water is measured at sea level (e.g. towns like Cape Town and Durban), it is often very close to  since the atmospheric pressure is almost the same as the standard pressure. If you measure the boiling point of water in a town at a higher altitudes (e.g. Johannesburg or Polokwane) it will have a slightly lower boiling point.



        
In grade  you studied the heating and cooling curve of water. This is given below.


        [image: 9d4351aa6f3427b2247d6a91204d06a2.png]
              Heating and cooling curves for water.
            



	
        
High heat of vaporisation


        	Heat of vaporisation
	
        
Heat of vaporisation is the energy that is needed to change a given quantity of a substance into a gas.


          

The strength of the hydrogen bonds between water molecules also means that it has a high heat of vaporisation. “Heat of vaporisation” is the heat energy that is needed to change water from the liquid to the gas phase. Because the forces between molecules are strong, water has to be heated to  before it changes phase. At this temperature, the molecules have enough energy to break the intermolecular forces that hold the molecules together. The heat of vaporisation for water is .


It is very important for life on earth that water does have a high heat of vaporisation. Can you imagine what a problem it would be if water's heat of vaporisation was much lower? All the water that makes up the cells in our bodies would evaporate and most of the water on earth would no longer be able to exist as a liquid!


      

	
        
Less dense solid phase


        
Another unusual property of water is that its solid phase (ice) is less dense than its liquid phase. You can observe this if you put ice into a glass of water. The ice doesn't sink to the bottom of the glass, but floats on top of the liquid. This phenomenon is also related to the hydrogen bonds between water molecules. While other materials contract when they solidify, water expands.  The ability of ice to float as it solidifies is a very important factor in the environment.  If ice sank, then eventually all ponds, lakes, and even the oceans would freeze solid as soon as temperatures dropped below freezing, making life as we know it impossible on Earth. During summer, only the upper few metres of the ocean would thaw.  Instead, when a deep body of water cools, the floating ice insulates the liquid water below, preventing it from freezing and allowing life to exist under the frozen surface.


        
Antarctica, the “frozen continent”, has one of the world's largest and deepest freshwater lakes. And this lake is hidden beneath  of ice! Lake Vostok is  long and  wide. The thick, glacial blanket of ice acts as an insulator, preventing the water from freezing.



      


It should be clear now, that water is an amazing compound, and that without its unique properties, life on Earth would definitely not be possible.

Worked example 4: Properties of water

            
Explain why water takes a long time to heat up, but the pot that you are heating it in gets hot quickly.


        
Decide which property is applied here


We are asked why water takes a long time to heat up compared to the pot you are heating it in. The property that applies here is the high specific heat of water. The other properties of water do not apply here since we are comparing the pot to the water and the pot is not changing phase.


Write the final answer


Water has a high specific heat, while the metal that the pot is made of does not. The metal pot needs less energy to heat it up and so it gets hotter faster. Water needs a lot of energy to change its temperature and so it takes longer to get hot.




An experiment for informal assessment is included in this chapter. This experiment is very similar to the one on intermolecular forces. In this experiment learners focus on the properties of water. This is a good experiment to do to guide learners in understanding the properties of water.


When working with Bunsen burners learners should ensure that loose clothing is tucked away and long hair is tied back. As always with chemistry experiments you should open all the windows to ensure a well ventilated room. At the end of the experiment check that all Bunsen burners are turned off.


If learners leave the beaker of water on the Bunsen burner for to long and the water starts to boil or steam is observed, then make sure the learners do not touch the beaker as they will be burn themselves.


The properties of water
Aim

To investigate the properties of water.



Apparatus
	water

	ice

	beakers

	carbon tetrachloride, oil, ethanol

	various solids (e.g. sodium chloride, potassium chloride, potassium permanganate, iodine)




Method
	
Pour about  of water into a glass beaker.



	
Place the beaker on a stand and heat it over a Bunsen burner for about a minute.



	
After this time, carefully touch the side of the beaker (Make sure you touch the glass very lightly because it will be very hot and may burn you!). Then test the temperature of the water.



	
Note what happens when you place ice into water.



	
Carefully layer water and carbon tetrachloride in a test-tube. Which substances floats on top? Try adding the water first and the carbon tetrachloride second and then the other way around. Repeat with oil and ethanol.



	
Dissolve the different solid substances in water. Observe how much of each solid (if any) dissolves.






Results

Record all your results in the following table.

	Property
	Observation

	Temperature
	
	Ice in water
	
	Carbon tetrachloride and water
	
	Oil and water
	
	Ethanol and water
	
	Solubility
	



Conclusion

You should find that the glass beaker heats up faster than the water. You should also find that water is more dense in the liquid phase than in the solid phase. Water floats on some liquids and other liquids float on water. Water is a good solvent for polar and ionic substances.





How humans have used the properties of water

Carry out some research into: water bags on cars, clay pots and carafes for water and safe or “cool” rooms to keep food cool. Find out which people groups use these things and how the properties of water help in each case.



Exercise 4.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Hope returns home from school on a hot day and pours herself a glass of water. She adds ice cubes to the water and notices that they float on the water.



        
What property of ice cubes allows them to float in the water?


    

        
Ice cubes are less dense than liquid water. Water has a less dense solid phase than solid water.


    


        
Briefly describe how this property affects the survival of aquatic life during winter.


        

            
If the ice did not float on top of the water then all bodies of water would freeze from the bottom up. This would mean that aquatic life would not be able to survive through the cold winters as there would be no habitat for them.


        



          
Which properties of water allow it to remain in its liquid phase over a large temperature range? Explain why this is important for life on earth.


        

          
High boiling point and low melting point. Water has strong hydrogen bonds between molecules. These bonds require a lot of energy before they will break. This leads to water having a higher boiling point than if there were only weaker dipole-dipole forces. Water also has a high specific heat. If water did not have such a large range in which it is a liquid, bodies of water would freeze over faster, destroying the life in them. Also if the boiling point of water was lower, then all the water could evaporate on a hot day, which would cause all life to die.


        


          
Which property of water allows the oceans to act as heat reservoirs? What effect does this have on the Earths climate?


        

          
Water is able to absorb infrared radiation (heat) from the sun. This heat energy is stored in the oceans. Without this effect, the heat from the sun would cause the daytime temperatures on the Earth to become unbearably hot.


        

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"




        4.3 Chapter summary (ESBMV)
Presentation: 23RD
	
            
Intermolecular forces are the forces that act between molecules.


          

	
            
The type of intermolecular force in a substance, will depend on the nature of the molecules.


          

	
              
Polar molecules have an unequal distribution of charge, meaning that one part of the molecule is slightly positive and the other part is slightly negative. The molecule is said to be a dipole.


          

	
              
Non-polar molecules have an equal distribution of charge.


          

	
              
There are five types of intermolecular forces: ion-dipole forces, ion-induced-dipole forces, dipole-dipole forces, dipole-induced dipole forces and induced dipole forces.


          

	
            
Ion-dipole forces exist between ions and polar (dipole) molecules. The ion is attracted to the part of the molecule that has an opposite charge to its own.


          

	
            
Ion-induced dipole forces exist between ions and non-polar molecules. An ion induces a dipole in the non-polar molecule.


          

	
            
Dipole-dipole forces exist between two polar (dipole) molecules.


          

	
            
Dipole-induced dipole forces exist between a polar molecule and a non-polar molecule.


          

	
            
Induced dipole forces exist between two non-polar molecules.


          

	
            
Dipole-dipole forces, dipole-induced dipole forces and induced dipole forces are collectively called van der Waals' forces.


          

	
            
Hydrogen bonds are a type of dipole-dipole force that occurs when a hydrogen atom is attached to a highly electronegative atom (oxygen, fluorine, nitrogen). A hydrogen atom on one molecule is attracted to the electronegative atom on a second molecule.


          

	
            
Intermolecular forces affect the properties of substances.


          

	
              
Substances with larger molecules have stronger intermolecular forces than substances with smaller molecules.


          

	
              
Viscosity is the resistance to flow of a liquid. Substances that are very viscous have larger molecules and stronger intermolecular forces than substances with smaller molecules.


          

	
              
Density is a measure of the mass in a unit volume. Solids have strong intermolecular forces and so have more molecules in one unit volume.


          

	
              
Substances with weak intermolecular forces will have low melting and boiling points while those with strong intermolecular forces will have high melting and boiling points.


          

	
              
Thermal expansion is the expansion of a liquid on heating.


          

	
              
Thermal conductivity is a measure of how much a material conducts heat.


          

	
              
Water has strong hydrogen bonds which hold the molecules together. It is these intermolecular forces that give water its unique properties.


          

	
            
Water has the following properties: a high specific heat, absorption of infrared radiation, a large range in which it exists as a liquid, a high heat of vaporisation and has a less dense solid phase.


          

	
              
Specific heat is the amount of heat energy that is needed to increase the temperature of a unit mass of a substance by one degree.


          

	
              
Heat of vaporisation is the energy that is needed to change a given quantity of a substance into a gas.


          




        Exercise 4.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word or term for each of the following descriptions:



    
The attractive force that exists between molecules.


    

        Intermolecular force
    


        
A molecule that has an unequal distribution of charge.


    

        Polar molecule
    


        
The amount of heat energy that is needed to increase the temperature of a unit mass of a substance by one degree.


    

        Specific heat
        



          
Refer to the list of substances below:


          
, , , , , 


          
Select the true statement from the list below:


          	
              
 is a non-polar molecule


            

	
              
The melting point of  will be higher than for 


            

	
              
Ion-dipole forces exist between molecules of 


            

	
              
At room temperature  is usually a liquid


            





            The melting point of  will be higher than for 


The following table gives the melting points of various hydrides:

	Hydride
	Melting point (℃)

	
	

	
	

	
	

	
	




        
In which of these hydrides does hydrogen bonding occur?


          	
              
 only


            

	
              
 only


            

	
              
 and   only


            

	
              
,   and 


            




         and  only
    


        
Draw a graph to show the melting points of the hydrides.


    

        
Hydrides are numbered as:  is ,  is ,  is  and  is .


        


        
Explain the shape of the graph.


        

            
There is a decrease in the temperature from the first hydride (number  on the graph) to the last one (number  on the graph). The shape of the graph shows the decreasing intermolecular forces between the molecules in the compounds.


        



The respective boiling points for four chemical substances are given below:

	Hydrogen sulphide	
	Ammonia	
	Hydrogen fluoride	
	Water	



    
Which one of the substances exhibits the strongest forces of attraction between its molecules in the liquid state?




    Water



        
Give the name of the force responsible for the relatively high boiling points of hydrogen fluoride and water and explain how this force originates.


    

        
Hydrogen bonding. This force occurs between the hydrogen atoms of one molecule and a high electronegativity atom of another molecule. The relatively positive hydrogen atom is attracted to the relatively negative atom (e.g. oxygen, nitrogen, fluorine).


    


        
The shapes of the molecules of hydrogen sulfide and water are similar, yet their boiling points differ. Explain.


        

              
Hydrogen sulfide does not have hydrogen bonding since sulfur has a low electronegativity. This reduces the boiling point of hydrogen sulfide since it is easier to break the intermolecular forces between molecules of hydrogen sulfide.


          



        
Susan states that van der Waals forces include ion-dipole forces, dipole-dipole forces and induced dipole forces.


        
Simphiwe states that van der Waals forces include ion-dipole forces, ion-induced dipole forces and induced dipole forces.


        
Thembile states that van der Waals forces include dipole-induced dipole forces, dipole-dipole forces and induced dipole forces.


        
Who is correct and why?


    

        
Thembile is correct. Van der Waals forces are the only forces that can exist with covalent molecules and so including either ion-dipole or ion-induced dipole forces is not correct.


    


Jason and Bongani are arguing about which molecules have which intermolecular forces. They have drawn up the following table:

	Compound
	Type of force

	Potassium iodide in water ()
	dipole-induced dipole forces

	Hydrogen sulfide ()
	induced dipole forces

	Helium ()
	ion-induced dipole forces

	Methane ()
	induced dipole forces




        
Jason says that hydrogen sulfide () is non-polar and so has induced dipole forces. Bongani says hydrogen sulfide is polar and has dipole-dipole forces. Who is correct and why?


    

        
Bongani is correct.  is polar. It has one lone pair of electrons and so is trigonal pyramidal. The three polar bonds do not cancel each other out, since the molecule is not symmetrical. This makes ammonia a dipole molecule. So the type of intermolecular force that exists is dipole-dipole forces.


    


        
Bongani says that helium () is an ion and so has ion-induced dipole forces. Jason says helium is non-polar and has induced dipole forces. Who is correct and why?


    

        
Jason is correct. Helium is a noble gas and so exists as single atoms, not as a compound. Helium is non-polar and so has induced-dipole forces.


    


        
They both agree on the rest of the table. However, they have not got the correct force for potassium iodide in water (). What type of force actually exists in this compound?


    

        
 has potassium and iodine ions in water. Water is a polar molecule. So the type of force must be ion-dipole.


    



        
Khetang is looking at power lines around him for a school project. He notices that they sag slightly between the pylons. Why do power lines need to sag slightly?


    

        
Materials expand on heating and contract on cooling. If the power lines were strung tightly and did not sag then every time the weather got cold the power lines would contract and break.


    


        
Briefly describe how the properties of water make it a good liquid for life on Earth.


    

        
Water has a high heat of vaporisation which means that it has to be heated to a high temperature before it will evaporate. This helps to ensure that all the water in our bodies does not evaporate on a warm day. This also keeps the oceans and other water bodies liquid.


        
Water has a high specific heat which means that it takes a long time for the temperature of the water to increase by one degree. Water is also able to absorb infrared radiation from the sun. These two properties help to regulate the climate of the Earth. Without these properties of water, the Earth would be much hotter.


        
Water also has a less dense solid phase. This means that when water freezes only the top layer freezes. If this did not happen then the Earth would freeze over. This property also ensures that life can exist beneath the ice surface during cold winters.


    

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 5: Geometrical optics

This chapter introduces the concepts of geometrical optics. In earlier grades learners were introduced to reflection and the laws of reflection. This work and the concept of a light ray are revised in this chapter. Learners will also learn about the speed of light and how to sketch ray diagrams. Snell's law and how total internal reflection arises are covered.


The topics covered in this chapter are briefly summarised below.

	
Reflection and the law of reflection


            
The concept of a light ray is first introduced. This imaginary construct is a useful tool to help learners understand how light reflects and refracts. The concepts of reflection and the law of reflection are revised from earlier grades. Although this topic is included under refraction in CAPs it is treated separately in this book.


            

	
The speed of light


            
Light has a set speed in different mediums. The maximum speed of light occurs for light travelling in a vacuum. In all other media light travels slightly slower. This changing of the speed of light is what gives rise to refraction.


            

	
Refraction and refractive index


            
Refraction is the bending of light as it moves from one medium to another. It is best seen when looking at a straw in water. Each medium has a refractive index associated with it and this is a measure of how much light will refract when entering that medium. The refractive index is closely linked to the optical density (or optical absorbance) of a medium.


            

	
Sketching ray diagrams for the path of light through different media


            
This topic teaches learners how to sketch the path of light as it moves through different media and helps to consolidate the concept of refractive indices. Learners need to understand that light bends to different degrees and the direction in which it bends depends on the refractive index of the medium.


            

	
Snell's law


            
This topic shows learners how to calculate a precise angle for the degree of bending of light, as well as how to calculate the refractive index of a medium. Snell's law relates the refractive index of one medium to the refractive index of another medium using the sine of the angle of incidence and the sine of the angle of refraction.


            

	
Total internal reflection


            
Snell's law leads into the idea of a critical angle for light travelling from a more optically dense to a less optically dense medium. This concept is then expanded on to total internal reflection. Total internal reflection is important in communications and medicine, among other fields.


            




Your reflection in the mirror, a straw in a glass of water, telescopes, communications, spotlights and car headlights. All these things rely on the way light reflects off surfaces or refracts in different media. If light did not reflect and refract as it does, you would not be able to see how you look before going out or communicate over long distances.

	Equations - Mathematics, Grade 10, Equations and inequalities

	Trigonometry - Mathematics, Grade 10, Trigonometry



5.1 Summary of properties of light (ESBMW)

Imagine you are indoors on a sunny day. A beam of sunlight through a window lights up a section of the floor. How would you draw this sunbeam? You might draw a series of parallel lines showing the path of the sunlight from the window to the floor. This is not exactly accurate — no matter how hard you look, you will not find unique lines of light in the sunbeam! However, this is a good way to draw light and to model light geometrically, as we will see in this chapter.


We call these narrow, imaginary lines of light light rays. Recall that light can behave like a wave and so you can think of a light ray as the path of a point on the crest of a wave.


We can use light rays to model the behaviour of light relative to mirrors, lenses, telescopes, microscopes, and prisms. The study of how light interacts with materials is called optics. When dealing with light rays, we are usually interested in the shape of a material and the angles at which light rays hit it. From these angles, we can determine, for example, the distance between an object and its reflection. We call these methods geometrical optics.

[image: ]


        5.2 Light rays (ESBMX)

In physics we use the idea of a light ray to indicate the direction in which light travels. In geometrical optics, we represent light rays with straight arrows to show how light propagates. Light rays are not an exact description of the light; rather they show the direction in which the light wavefronts are travelling.

	Light ray
	
Light rays are lines which are perpendicular to the light's wavefronts. In geometrical optics we represent light rays with arrows with straight lines.



[image: ]The lightbulb is a source of light. The light wavefronts are shown by the concentric circles coming from the bulb. We represent the direction in which the wavefronts are moving by drawing light rays (the arrows) perpendicular to the wavefronts.


In Figure 5.1, the light rays from the object enter the eye and the eye sees the object. Note that we can only see an object when light from the object enters our eyes. The object must be a source of light (e.g. a light bulb) or else it must reflect light from a source (e.g. the moon which reflects light from the sun), and the light must enter our eyes.

[image: ef408586ab1cf61cd9d9c3ac01708882.png]
        Figure 5.1: We can only see an object when light from that object enters our eyes. When the light travels from the object to the eye, the eye can see the object. Light rays entering the eye from the cart are shown as dashed lines. The second wheel of the cart will be invisible as no straight, unobstructed lines exist between it and the eye.
      

From the figures you can see that the light rays showing the path of light are straight arrows. In geometrical optics, light travels in straight lines.

To demonstrate that light travels in straight lines
Apparatus

You will need a candle, matches and three sheets of paper.



Method
	
Make a small hole in the middle of each of the three sheets of paper.



	
Light the candle.



	
Look at the burning candle through the hole in the first sheet of paper.



	
Place the second sheet of paper between you and the candle so that you can still see the candle through the holes.



	
        
Now do the same with the third sheet so that you can still see the candle. The sheets of paper must not touch each other.



          [image: 3403cbc5b6f412e4d9f4705c88bffc16.png]

	
What do you notice about the holes in the paper?






Conclusions

In the investigation you will notice that the holes in the paper need to be in a straight line. This shows that light travels in a straight line. We cannot see around corners. This also proves that light does not bend around a corner, but travels straight.





Ray diagrams (ESBMY)

A ray diagram is a drawing that shows the path of light rays. Light rays are drawn using straight lines and arrow heads. The figure below shows some examples of ray diagrams.

[image: dd03238229cd5c3f7d61ac641b071e82.png][image: 99dd5226c382837f01057a8923e8728e.png]


        5.3 Properties of light: revision (ESBMZ)

When light interacts with objects or a medium, such as glass or water, it displays certain properties: it can either be reflected, absorbed or transmitted.

Reflection (ESBN2)

When you smile into a mirror, you see your own face smiling back at you. This is caused by the reflection of light rays on the mirror. Reflection occurs when an incoming light ray bounces off a surface. In the following figure, a still lake reflects the landscape surrounding it.

[image: ]Figure 5.2: A landscape reflection from a still lake.

To describe the reflection of light, we will use the following terminology. The incoming light ray is called the incident ray. The light ray moving away from the surface is the reflected ray. The most important characteristic of these rays is their angles in relation to the reflecting surface. These angles are measured with respect to the normal of the surface. The normal is an imaginary line perpendicular to the surface. The angle of incidence,  is measured between the incident ray and the surface normal. The angle of reflection,  is measured between the reflected ray and the surface normal. This is shown in Figure 5.3.

[image: 65c44c72acee770a11a321e4c1402ad2.png]Figure 5.3: The angles of incidence and reflection are measured with respect to the normal to the surface.

When a ray of light is reflected, the reflected ray lies in the same plane as the incident ray and the normal. This plane is called the plane of incidence and is shown in Figure 5.4.

[image: c718b2b741ddc7e991e81face96d84b3.png]Figure 5.4: The plane of incidence is the plane including the incident ray and the normal to the surface. The reflected ray also lies in the plane of incidence.

	Law of reflection
	
          
The angle of incidence is equal to the angle of reflection:


          and the incident ray, reflected ray, and the normal, all lie in the same plane.


        

The simplest example of the law of reflection is if the angle of incidence is . In this case, the angle of reflection is also . You see this when you look straight into a mirror.

[image: 5b03497aed74dab779eda954ab6788b6.png]Figure 5.5: When a light ray strikes a surface at right angles to the surface, then the ray is reflected directly back.

Applying what we know from the law of reflection, if a light ray strikes a surface at  to the normal to the surface, then the angle that the reflected ray makes with the normal must also be  as shown in Figure 5.6.

[image: b810e5801a78e64b63e8714c831381fc.png]Figure 5.6: Ray diagram showing angle of incidence and angle of reflection. The law of reflection states that when a light ray reflects off a surface, the angle of reflection  is the same as the angle of incidence .

Real world applications of reflection

A parabolic reflector is a mirror or dish (e.g. a satellite dish) which has a parabolic shape. Some examples of very useful parabolic reflectors are car headlamps, spotlights, telescopes and satellite dishes. In the case of car headlights or spotlights, the outgoing light produced by the bulb is reflected by a parabolic mirror behind the bulb so that it leaves as a collimated beam (i.e. all the reflected rays are parallel). The reverse situation is true for a telescope where the incoming light from distant objects arrives as parallel rays and is focused by the parabolic mirror to a point, called the focus, where an image can be made. The surface of this sort of reflector has to be shaped very carefully so that the rays all arrive at the same focal point.

[image: 6db1a2e62170f68a9b9a08727725c3eb.png]Figure 5.7: On the left is a ray diagram showing how a telescope mirror works to collect incoming incident light (parallel rays) from a distant object such as a star or galaxy and focus the rays to a point where a detector e.g. a camera, can make an image. The diagram on the right shows how the same kind of parabolic reflector can cause light coming from a car headlight or spotlight bulb to be collimated. In this case the reflected rays are parallel.


Exercise 5.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
Are light rays real? Explain.


        

        
Light rays are not real.


          
In physics we use the idea of a light ray to indicate the direction in which light travels. In geometrical optics, we represent light rays with straight arrows to show how light propagates. Light rays are not an exact description of the light; rather they show the direction in which the light wavefronts are travelling.


        


          
The diagram shows a curved surface. Draw normals to the surface at the marked points.


          [image: dc39877de53b385f8e1f8799a9b793fc.png]

          [image: 644090bb403c1e9104c6e3e0ba35b0b1.png]


Which of the labels, A--H, in the diagram, correspond to the following:

[image: 34e320752d4e8cac6baaca965c977ccd.png]

         normal
     
E


        angle of incidence
    
C


    angle of reflection

D


    incident ray

B


    reflected ray


    A
    



          
State the Law of Reflection. Draw a diagram, label the appropriate angles and write a mathematical expression for the Law of Reflection.


        

            
The law of reflection states that the angle of incidence is equal to the angle of reflection and the incident ray, reflected ray, and the normal, all lie in the same plane.


            [image: c42ca33efb5adad9d6ae97c7a7059ade.png]We can write this mathematically as: .


        


          
Draw a ray diagram to show the relationship between the angle of incidence and the angle of reflection.


        

          [image: c42ca33efb5adad9d6ae97c7a7059ade.png]


          
The diagram shows an incident ray . Which of the other 5 rays (A, B, C, D, E) best represents the reflected ray of ?


          [image: 8d5b5a127092d1845d41859e93382a14.png]

        
Ray B looks like it is reflected at the same angle as the incident ray.


        


          
A ray of light strikes a surface at  to the normal to the surface. Draw a ray diagram showing the incident ray, reflected ray and surface normal. Calculate the angles of incidence and reflection and fill them in on your diagram.


        

            
We are told that the ray of light strikes the surface at  to the normal to the surface, so the angle of incidence is . Since the angle of incidence is equal to the angle of reflection, the angle of reflection is also .


            
Putting this onto a ray diagram (not to scale!):


          [image: 364b3298abd3a1de547c80ceb4ba8a78.png]


          
A ray of light leaves a surface at  to the normal to the surface. Draw a ray diagram showing the incident ray, reflected ray and surface normal. Calculate the angles of incidence and reflection and fill them in on your diagram.


        

          
We are told that the ray of light leaves the surface at  to the normal to the surface, so the angle of reflection is . Since the angle of reflection is equal to the angle of incidence, the angle of incidence is also .


          
Putting this onto a ray diagram (not to scale!):


          [image: 67ed16fec9518dfeddd6754027237cd9.png]


          
A ray of light strikes a surface at  to the surface. Draw a ray diagram showing the incident ray, reflected ray and surface normal. Calculate the angles of incidence and reflection and fill them in on your diagram.


        

            
We are told that the ray of light strikes the surface at  to the surface. To find the angle of incidence we note that the normal is drawn at  to the surface. So the angle of incidence is . Since the angle of incidence is equal to the angle of reflection, the angle of reflection is also .


              
Putting this onto a ray diagram (not to scale!):


              [image: fb9babd922ea20539f3eef18331a1356.png]


          
A ray of light leaves a surface at  to the surface. Draw a ray diagram showing the incident ray, reflected ray and surface normal. Calculate the angles of incidence and reflection and fill them in on your diagram.


        

            
We are told that the ray of light leaves the surface at  to the surface. To find the angle of reflection we note that the normal is drawn at  to the surface. So the angle of reflection is . Since the angle of reflection is equal to the angle of incidence, the angle of incidence is also .


              
Putting this onto a ray diagram (not to scale!):


              [image: 34235052bb8d399e686cb7e40c61c8b1.png]


          
A beam of light (for example from a torch) is generally not visible at night, as it travels through air. Try this for yourself. However, if you shine the torch through dust, the beam is visible. Explain why this happens.


        

          
To see the beam from a torch the light rays emitted by the torch need to be reflected off something for our eye to see it. At night the light rays are not being reflected off anything and so we do not see the beam of the torch. If we shine the torch through dust, then we can see the beam as the light rays reflect off the dust particles.


        


          
If a torch beam is shone across a classroom, only students in the direct line of the beam would be able to see that the torch is shining. However, if the beam strikes a wall, the entire class will be able to see the spot made by the beam on the wall. Explain why this happens.


        

          
To see the beam from a torch the light rays emitted by the torch need to be reflected off something for our eye to see it. So only the students in the direct path of the light will see that the torch is shining. However as soon as the torch beam is reflected off the wall, the learners are all able to see the spot where the beam reflects.


        


A scientist looking into a flat mirror hung perpendicular to the floor cannot see her feet but she can see the hem of her lab coat. Draw a ray diagram to help explain the answers to the following questions:



        
Will she be able to see her feet if she backs away from the mirror?


    

        
She will not be able to see her feet. Your eye sights along a line to see your feet. This line must intersect the mirror.


        
The solid lines show the path of light from her labcoat hem to her eyes, while the dotted line shows the path that light would have to take to reach her eyes from her feet. As she moves further away the only thing that changes is the angles of incidence and reflection.


        [image: 4f73ece509c7ab62d9de0e495bf7e2ed.png]


        
What if she moves towards the mirror?


    

        
She still will not be able to see her feet. Your eye sights along a line to see your feet. This line must intersect the mirror.


        
The solid lines show the path of light from her labcoat hem to her eyes, while the dotted line shows the path that light would have to take to reach her eyes from her feet. As she moves closer the only thing that changes is the angles of incidence and reflection.


        [image: cb647d5581d98d9e1909d9e1c16afdf0.png]


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Absorption

In addition to being reflected, light can also be absorbed. Recall from grade 10 that visible light covers a range of wavelengths in the electromagnetic spectrum. The colours we see with our eyes correspond to light waves with different wavelengths or frequencies.


Imagine that you shine a torch or other source of white light onto a white piece of paper. The light is reflected off the paper and into our eyes and we see the colour of the paper as white. Now if we were to shine the same light onto a red apple we will notice that the colour of the apple appears red. This means that the surface of the apple is only reflecting red light into our eyes. All the other wavelengths in the incident white light are absorbed by the apple's skin. If you touch the apple, it will feel warm because it is absorbing the energy from all the light it is absorbing. Because of absorption and reflection, we can perceive colours of different objects. White objects reflect all or most of the wavelengths of light falling on them, coloured objects reflect particular wavelengths of light and absorb the rest. Black objects absorb all the light falling on them. This is why wearing a white t-shirt outside in the sun is cooler than wearing a black t-shirt, since the white t-shirt reflects most
of the light falling on it, while the black t-shirt will absorb it and heat up.

Transmission

A further property of light is that it can be transmitted through objects or a medium. Objects through which light can be transmitted are called transparent and objects which block out light or that light cannot pass through are called opaque.


For example, glass windows allow visible light to pass through them which is why we can see through windows. The light rays from things outside the window can pass through or be transmitted through the glass and into our eyes. Brick walls on the other hand are opaque to visible light. We cannot see through brick walls because the light cannot be transmitted through the wall into our eyes. The transmission of light through an object depends on the wavelength of the light. For example, short wavelength visible light cannot be transmitted through a brick wall whereas long wavelength radio waves can easily pass through walls and be received by a radio or cell phone. In other words, a brick wall is transparent to radio waves!




        5.4 The speed of light (ESBN3)

One of the most exciting discoveries in physics during the last century, and the cornerstone of Einstein's Theory of Relativity, is that light travels at a constant speed in a given medium. Light also has a maximum speed at which it can propagate, and nothing can move faster than the speed of light. The maximum speed at which light can travel is when it propagates through free space (a vacuum) at . A vacuum is a region with no matter in it, not even air. However, the speed of light in air is very close to that in a vacuum.


We use the symbol  to represent the speed of light in a vacuum and approximate it as 

	Speed of light
	
        
The speed of light, , is constant in a given medium and has a maximum speed in vacuum of


        



      



    
      5.5 Refraction (ESBN4)

      
        
          Video: 23SD
        

      

      
        
          Video: 23SF
        

      

      In the previous sections we studied light reflecting off various surfaces. What happens when light passes from one medium into another? The speed of light, like that of all waves, is dependent on the medium through which it is travelling. When light moves from one medium into another (for example, from air to glass), the speed of light changes.
If the light ray hits the boundary of the new medium (for example the edge of a glass block) at any angle which is not perpendicular to or parallel with the boundary, the light ray will change its direction through the next medium, or appear to `bend'. This is called refraction of light. It is important to note that while the speed of the light changes when it passes into the new medium, the frequency of the light remains the same.

      	Refraction

        	
          Refraction occurs at the boundary of two media when light travels from one medium into the other and its speed changes but its frequency remains the same. If the light ray hits the boundary at an angle which is not perpendicular to or parallel to the surface, then it will change direction and appear to `bend'.

        

      
Refraction is nicely demonstrated when you look from above at an angle at a straw in a glass of water. The straw appears bent in the liquid. This is because the light rays leaving the straw change direction when they hit the surface between the liquid and the air. Your eyes trace the light rays backwards as straight lines to the point they would have come from if they had not changed direction and as a result you see the tip of the straw as being shallower in the liquid than it really is.

      
        [image: b65a1dbdbe4a491144b9124e74496922.png]Figure 5.8: Due to refraction, a straw in a glass of water appears bent when an observer looks down at an angle from above the water surface.

      

      
        Refractive index (ESBN5)

        The speed of light and therefore the degree of bending of the light depends on the refractive index of material through which the light passes. The refractive index (symbol ) is the ratio of the speed of light in a vacuum to its speed in the material.

        	Refractive index

          	
            The refractive index (symbol ) of a material is the ratio of the speed of light in a vacuum to its speed in the material and gives an indication of how difficult it is for light to get through the material.

            

        where
        

          

        
Using the definition of refractive index
          

          we can see how the speed of light changes in different media, because the speed of light in a vacuum, , is constant.

        If the refractive index, , increases, the speed of light in the material, , must decrease. Therefore light travels slower through materials of high refractive index, .

        Table 5.1 shows refractive indices for various materials. Light travels slower in any material than it does in a vacuum, so all values for  are greater than .

        
          	
                Medium
              
              	
                Refractive Index
              
            
	Vacuum
              	
                
            
	Helium
              	
                
            
	Air*
              	
                
            
	Carbon dioxide
              	
                
            
	Water: Ice
              	
                
            
	Water: Liquid ()
              	
                
            
	Acetone
              	
                
            
	Ethyl Alcohol (Ethanol)
              	
                
            
	Sugar solution (%)
              	
                
            
	Fused quartz
              	
                
            
	Glycerine
              	
                
            
	Sugar solution (%)
              	
                
            
	Rock salt
              	
                
            
	Crown Glass
              	
                
            
	Sodium chloride
              	
                
            
	Polystyrene
              	 to 
            
	Bromine
              	
                
            
	Sapphire
              	
                
            
	Glass (typical)
              	 to 
            
	Cubic zirconia
              	 to 
            
	Diamond
              	
                
            
	Silicon
              	
                
            

Table 5.1: Refractive indices of some materials.  is calculated at standard temperature and pressure (STP).

        

        
          Worked example 1: Refractive index

          
            Calculate the speed of light through glycerine which has a refractive index of .

          

          
            Determine what is given and what is required

            We are given the refractive index,  of glycerine and we need to calculate the speed of light in glycerine.

          

          
            Determine how to approach the problem

            We can use the definition of refractive index since the speed of light in vacuum is a constant and we know the value of glycerine's refractive index.

          

          
            Do the calculation

            

Rearrange the equation to solve for  and substitute in the known values:
   

          

        

        
          
            Exercise 5.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                Use the values given in Table 5.1, and the definition of refractive index to calculate the speed of light in water (ice).

              

              
                We look in Table 5.1 and find that the refractive index of water (ice) is . So the speed of light in ice is:

                

            

            
              
                Calculate the refractive index of an unknown substance where the speed of light through the substance is . Round off your answer to 2 decimal places. Using Table 5.1, identify what the unknown substance is.

              

              
                We are told that the speed of light in the unknown substance is: . We use this to find the refractive index of the substance:

                We look on Table 5.1 for the substance that has this refractive index and find that the substance is crown glass.

              

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

      
        Optical density (ESBN6)

        Optical density is a measure of the refracting power of a medium. In other words, the higher the optical density, the more the light will be refracted or slowed down as it moves through the medium. Optical density is related to refractive index in that materials with a high refractive index will also have a high optical density. Light will travel slower through a medium with a high refractive index and high optical density and faster through a medium which has a low refractive index and a low optical density.

        	Optical density

          	
            Optical density is a measure of the refracting power of a medium.

          

        


      
        Representing refraction with ray diagrams (ESBN7)

        It is useful to draw ray diagrams to understand how the geometrical optics concepts we have discussed previously work. Before we can draw the diagrams we need to define a few concepts such as the normal to a surface, the angle of incidence and the angle of refraction.

        	Normal

          	
            The normal to a surface is the line which is perpendicular to the plane of the surface.

          

        
	Angle of incidence

          	
            The angle of incidence is the angle defined between the normal to a surface and the incoming (incident) light ray.

          

        
	Angle of refraction

          	
            The angle of refraction is the angle defined between the normal to a surface and the refracted light ray.

          

        

          [image: c4d22a66b4bf92bd56f6fa269ee200df.png]Figure 5.9: The diagram shows the boundary between two media: water and air. An incoming light ray is refracted when it passes through the surface of the water into the air. The angle of incidence is  and the angle of refraction is .

        

        When light travels from one medium to another, it is refracted. If the angle of incidence is not equal to zero, the light ray will change direction from its original path as it is refracted.

        
          [image: 7c97b15132652566c53f339ceb95604d.png]Figure 5.10: Light is moving from an optically dense medium to an optically less dense medium.

        

        
          [image: 34360840c22de6e368c1b49dda17eec9.png]Figure 5.11: Light is moving from an optically less dense medium to an optically denser medium.

        

        
          Propagation of light from air into glass and back into air

          
            Aim

            To investigate propagation of light from air into glass and back into air

          

          
            Apparatus

            ray box, rectangular glass block, plain paper, pencil, ruler, protractor.

            [image: ]

          
            Method

            Follow the steps below:

            	
                Place the glass block on a plain piece of paper and use your pencil to draw around the block to make its outline on the paper.

              

              	
                Now turn on the ray box and aim the light ray through the left side of the glass block as illustrated in the diagram:

                [image: 14247426ea79c3eab2a8d72378d0beed.png]

              	
                Now use your pencil to draw a dot somewhere on the incident light ray and another dot at the point where it enters the glass block.

              

              	
                Use your pencil to draw a dot at the point where the light exits the glass block and also somewhere else along the exiting ray.

              

              	
                Turn off the ray box and remove the glass block from the paper. Use your ruler to join the dots so that you have drawn a picture that looks like the figure above.

              

              	
                Now draw the normals to the surfaces where the light ray enters and leaves the block and mark the angle of incidence and angle of refraction on the left surface and the right surface.

              

            


          
            Questions for discussion

            	
                At the surface where the light enters the glass block, what do you notice about the angle of incidence compared to the angle of refraction?

              

              	
                Now look at the surface where the light exits the glass block. Compare the angle of incidence and angle of refraction here.

              

              	
                How do the optical densities and indices of refraction for air and glass compare?

              

            


        

        
          A recommended experiment for informal assessment is also included. This investigates the propagation of light from one medium into another. Learners will need glass blocks of various shapes, a transparent container, water, plain paper, a pencil, a ruler, a protractor and a ray box. The questions for discussion at the end of the experiment get learners thinking about what they found in the experiment.

        

        
          Propagation of light from one medium into another medium

          
            Aim

            To investigate the propagation of light from one medium into another

          

          
            Apparatus

            ray box, glass blocks of various shapes, a transparent container filled with water, plain paper, pencil, ruler, protractor.

          

          
            Method

            Starting with the rectangular glass block, repeat the steps below for each of the various differently shaped glass blocks:

            	
                Place the glass block on a plain piece of paper and use your pencil to draw around the block to make its outline on the paper.

              

              	
                Turn on the ray box and aim the light ray through one of the block's surfaces.

              

              	
                Draw a dot at the point where the light enters the block and another dot somewhere else along the incident ray. Also draw a dot at the point where the ray exits the surface of the block and another somewhere along the exiting ray.

              

              	
                Remove the glass block and turn off the ray box. Use your ruler to join the dots.

              

              	
                Now draw the normals to the surfaces where the light ray enters and exits the block.

              

              	
                Use your protractor to measure the angles of incidence and refraction at the surfaces where the light ray enters and exits the block.

              

            
Now follow the same steps as before but place differently coloured filters at the surface of the blocks where the light enters the block.

            Lastly, replace the glass blocks with the container of water and repeat the same steps as above. For this case, try to aim the ray box so that the angle of incidence on the water container is the same as it was for the rectangular glass block you investigated first. This is easier if you place your new piece of paper on top of the drawing you made with the rectangular block. Line up the water container where you drew the edge of your glass block. Then you can aim the ray box so that the light lines up with the incident ray on your paper and follow the steps as before.

          

          
            Questions for discussion

            	
                For each of your differently shaped glass blocks, how does the angle of incidence going from air to glass compare to the angle of refraction?

              

              	
                What happens when you place a coloured filter at the boundary between the air and a glass block?

              

              	
                When you compare your two diagrams for the rectangular glass block and the water container, if you did it correctly, the angles of incidence from air to glass/water should be the same. What can you say about the angles of refraction for glass and water respectively? How does this compare with what you already know about the refractive indices or optical densities of these materials?

              

            


        

      

      
        
          Simulation: 23SJ
        

      

      
        
          Exercise 5.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              Explain refraction in terms of a change of wave speed in different media.

            

            
              Refraction occurs at the boundary of two media when light travels from one medium into the other and its speed changes but its frequency remains the same. If the light ray hits the boundary at an angle which is not perpendicular to or parallel to the surface, then it will change direction and appear to ‘bend’.

              We can also say that refraction is the bending of light caused by a change in the speed of light as it moves from medium to another.

            

          

          
            
              In the diagram, label the following:

              	angle of incidence

                	angle of refraction

                	incident ray

                	refracted ray

                	normal

              
[image: 24f786c1fc9f49e53fd8aa34b26638de.png]

            
              [image: c44d57d1f0cfe65c52e3382e3a395ca3.png]

          

          
            
              What is the angle of refraction?

            

            
              The angle of refraction is the angle defined between the normal to a surface and the refracted light ray.

            

          

          
            
              Describe what is meant by the refractive index of a medium.

            

            
              The refractive index (symbol n) of a material is the ratio of the speed of light in a vacuum to its speed in the material and gives an indication of how difficult it is for light to get through the material.

            

          

          
            
              In the diagram, a ray of light strikes the interface between two media.

              [image: 203727ff8e556ebc2857273f617f8d1a.png]Draw what the refracted ray would look like if:

            

            
              
         medium 1 had a higher refractive index than medium 2.
     

              
                [image: 8b119f963c94d6d0cbd60679c112b8c7.png]

            

            
              
    medium 1 had a lower refractive index than medium 2.
        

              
                [image: 97ca6cb6d532c2171e2e4f38fd162bc5.png]

            

          

          
            
              Challenge question: What values of  are physically impossible to achieve? Explain your answer. The values provide the limits of possible refractive indices.

            

            
              A refractive index of less than 1 is impossible. This would mean that light in this medium was travelling at a speed faster than the speed of light in a vacuum. However scientists have produced materials with negative refractive indices. So the values of n that are impossible to achieve physically would be: .

            

          

          
            
              Challenge question: You have been given a glass beaker full of an unknown liquid. How would you identify what the liquid is? You have the following pieces of equipment available for the experiment: a laser or ray box, a protractor, a ruler, a pencil, and a reference guide containing optical properties of various liquids.

            

            
              The answer to this question is covered in the experiment on using Snell's law to determine the refractive index of an unknown liquid.

            

          

        For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

      

    

  
    
      5.6 Snell's Law (ESBN8)

      Now that we know that the degree of bending, or the angle of refraction, is dependent on the refractive index of a medium, how do we calculate the angle of refraction? The answer to this question was discovered by a Dutch physicist called Willebrord Snell in 1621 and is now called Snell's Law or the Law of Refraction.

      	Snell's law

        	
          

        where
        

        

      
Remember that angles of incidence and refraction are measured from the normal, which is an imaginary line perpendicular to the surface.

      Suppose we have two media with refractive indices  and . A light ray is incident on the surface between these materials with an angle of incidence . The refracted ray that passes through the second medium will have an angle of refraction .

      [image: 0eaa7d561ff140006e0ca4acd7a9b31b.png]
        Snell never published his discovery of the Law of Refraction. His work was actually published by another prominent physicist of the time, Christiaan Huygens, who gave credit to Snell.

      

      
        A recommended project for formal assessment on verifying Snell's laws and determining the refractive index of an unknown transparent solid should be done. Learners will need a glass block, ray box, 0-360 protractor, a glass block, a transparent block of an unknown material and A4 paper. This project is given as two formal experiments, which learners can complete and then write up as a project. The project should include some background information on Snell's law, all the steps taken in the experiments, key experimental results and a conclusion about the experiment (including identification of the unknown solid from the refractive index).

      

      
        Verifying Snell's Law

        
          Aim

          To verify Snell's law

        

        
          Apparatus

          glass block, ray box,  protractor, 5 pieces of A4 paper, pencil, ruler

          [image: ]

        
          Method

          This experiment will require you to follow the steps below 5 times (once for each piece of A4 paper).

          	
              Place the glass block in the middle of the A4 piece of paper so that its sides are parallel to each of the sides of the paper and draw around the block with a pencil to make its outline on the piece of paper.

            

            	
              Turn on the ray box and aim the light ray towards the glass block so that it makes an angle with the nearest surface of the block as shown in the picture. For each piece of paper, change the angle of the incoming ray.

              [image: f605ff8915fba2e7396c9769fdc63065.png]

            	
              You will now need to mark on the paper, the path of the incoming and outgoing light rays. Do this by first drawing a dot on the paper somewhere along the incoming light ray. Now draw a second dot on the paper at the point where the incoming light ray hits the surface of the block. Do the same thing for the outgoing light ray; mark the point where it leaves the block and some other point along its path.

            

            	
              Now switch off the ray box and remove the glass block from the paper. Use a ruler to join the dots of the incoming ray. Now join the dots of the outgoing ray. Lastly, draw a line which joins the point where the incoming ray hits the block and where the outgoing ray leaves the block. This is the path of the light ray through the glass.

            

            	
              The aim of this experiment is to verify Snell's law. i.e. . We know the refractive index of our two media:

              For air, 

              For glass, 

              Now we need to measure the two angles,  and . To do this, we need to draw the normal to the surface where the light ray enters the block. Use the protractor to measure an angle of  to the entry surface and draw the normal. At this point, the drawing on your piece of paper should look something like the picture:

              [image: 79a2d020d96696e39a8401a99d5e4c10.png]

            	
              Now measure  and  using the protractor. Enter the values you measured into a table which looks like:

              	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                
	
                  	
                  	
                  	
                
	
                  	
                  	
                  	
                
	
                  	
                  	
                  	
                
	
                  	
                  	
                  	
                
	
                  	
                  	
                  	
                



          


        
          Discussion

          Have a look at your completed table. You should have 5 rows filled in, one for each of your pieces of A4 paper. For each row, what do you notice about the values in the last two columns? Do your values agree with what Snell's law predicts?

        

      

      
        Using Snell's law to determine the refractive index of an unknown material

        
          Aim

          To determine the refractive index of an unknown material

        

        
          Apparatus

          ray box,  protractor, 5 pieces of A4 paper, a block of unknown transparent material, pencil, ruler

        

        
          Method

          This experiment will require you to follow the steps below at least 5 times. The steps are the same as you followed in the previous experiment.

          	
              Place the block in the middle of the A4 piece of paper so that its sides are parallel to each of the sides of the paper and draw around the block with a pencil to make its outline on the piece of paper.

            

            	
              Turn on the ray box and aim the light ray towards the block so that it makes an angle with the nearest surface of the block. For each piece of paper, change the angle of the incoming ray.

            

            	
              You will now need to mark on the paper, the path of the incoming and outgoing light rays. Do this by first drawing a dot on the paper somewhere along the incoming light ray. Now draw a second dot on the paper at the point where the incoming light ray hits the surface of the block. Do the same thing for the outgoing light ray; mark the point where it leaves the block and some other point along its path.

            

            	
              Now switch off the ray box and remove the block from the paper. Use a ruler to join the dots of the incoming ray. Now join the dots of the outgoing ray. Lastly, draw a line which joins the point where the incoming ray hits the block and where the outgoing ray leaves the block. This is the path of the light ray through the block.

            

            	
              The aim of this experiment is to determine the refractive index  of the unknown material using Snell's law which states . We know that for air  =  and we can measure the angle of incidence,  and the angle of refraction, . Then we can solve the equation for the unknown, .

              To measure  and , we need to draw the normal to the surface where the light ray enters the block. Use the protractor to measure an angle of  to the entry surface and draw the normal. Now use the protractor to measure  and .

            

            	
              Enter the values you measured into a table which looks like the one below and calculate the resulting value for .

              	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                
	
                  	
                  	
                
	
                  	
                  	
                
	
                  	
                  	
                
	
                  	
                  	
                
	
                  	
                  	
                



          


        
          Question

          What do you notice about all your values in the last column of the table?

        

        
          Discussion

          You should have noticed that the values in the last column of the table are similar but not identical. This is due to measurement errors when you measured the angles of incidence and angles of refraction. These sorts of errors are common in all physics experiments and lead to a measure of uncertainty in the final extracted value. However, since we did the same experiment 5 times, we can average the 5 independent measurements of  to get a good approximation to the real value for our unknown material.

        

      

      If
        

        then from Snell's Law,
        

      For angles smaller than ,  increases as  increases. Therefore,
        

        This means that the angle of incidence is greater than the angle of refraction and the light ray is bent toward the normal.

      Similarly, if
        

        then from Snell's Law,
        

        For angles smaller than ,  increases as  increases. Therefore,
        

        This means that the angle of incidence is less than the angle of refraction and the light ray is bent away from the normal.

      
        [image: e91646389eb3ccd02e972d38388fbe4a.png]Figure 5.12: Light is moving from a medium with a higher refractive index to one with a lower refractive index. Light is refracted away from the normal.

      

      
        [image: 981aa4b68868d48e77d9b0dd5cac8d61.png]Figure 5.13: Light is moving from a medium with a lower refractive index to a medium with a higher refractive index. Light is refracted towards the normal.

      

      What happens to a ray that lies along the normal line? In this case, the angle of incidence is  and
        

      This shows that if the light ray is incident at , then the angle of refraction is also .

The direction of the light ray is unchanged, however, the speed of the light will change as it moves into the new medium. Therefore refraction still occurs although it will not be easily observed.

      Let's use an everyday example that you can more easily imagine. Imagine you are pushing a lawnmower or a cart through short grass. As long as the grass is pretty much the same length everywhere, it is easy to keep the mower or cart going in a straight line. However, if the wheels on one side of the mower or cart enter an area of grass that is longer than the grass on the other side, that side of the mower will move more slowly since it is harder to push the wheels through the longer grass. The result is that the mower will start to turn inwards, towards the longer grass side as you can see in the picture. This is similar to light which passes through a medium and then enters a new medium with a higher refractive index or higher optical density. The light will change direction towards the normal, just like the mower in the longer grass. The opposite happens when the mower moves from an area of longer grass into an area with shorter grass. The side of the mower in the shorter grass will move faster and
the mower will turn outwards, just like a light ray moving from a medium with high refractive index into a medium with low refractive index moves away from the normal.

      
        [image: e1ff147ce204e1363823bc0ad5b4ef5d.png]Figure 5.14: The lawnmower is moving from an area of short grass into an area of longer grass. When it reaches the boundary between the areas, the wheels which are in the long grass move slower than the wheels which are still in the short grass, causing the lawnmower to change direction and its path to bend inwards.

      

      
        Worked example 2: Using Snell's Law

        
          Light is refracted at the boundary between water and an unknown medium. If the angle of incidence is , and the angle of refraction is , calculate the refractive index of the unknown medium and use Table 5.1 to identify the material.

        

        
          Determine what is given and what is being asked

          The angle of incidence 

          The angle of refraction 

          We can look up the refractive index for water in Table 5.1: 

          We need to calculate the refractive index for the unknown medium and identify it.

        

        
          Determine how to approach the problem

          We can use Snell's law to calculate the unknown refractive index, 

          According to Snell's Law:
          

        

        
          Identify the unknown medium

          According to Table 5.1, typical glass has a refractive index between  to . Therefore the unknown medium is typical glass.

        

      

      
        Worked example 3: Using Snell's law

        
          A light ray with an angle of incidence of  passes from water to air. Find the angle of refraction using Snell's Law and Table 5.1. Discuss the meaning of your answer.

        

        
          Determine the refractive indices of water and air

          From Table 5.1, the refractive index is  for water and about  for air. We know the angle of incidence, so we are ready to use Snell's Law.

        

        
          Substitute values

          According to Snell's Law:
          

          Since  is larger than , the solution is:
          

        

        
          Discuss the answer

          The light ray passes from a medium of high refractive index to one of low refractive index. Therefore, the light ray is bent away from the normal.

        

      

      
        Worked example 4: Using Snell's Law

        
          A light ray passes from water to diamond with an angle of incidence of . Calculate the angle of refraction. Discuss the meaning of your answer.

        

        
          Determine the refractive indices of water and air

          From Table 5.1, the refractive index is  for water and  for diamond. We know the angle of incidence, so we are ready to use Snell's Law.

        

        
          Substitute values and solve

          According to Snell's Law:
          

        

        
          Discuss the answer

          The light ray passes from a medium of low refractive index to one of high refractive index. Therefore, the light ray is bent towards the normal.

        

      

      
        
          Exercise 5.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              State Snell's Law.

            

            
              Snell's law states that the angle of incidence times the refractive index of medium 1 is equal to the angle of refraction times the refractive index of medium 2. Mathematically this is: 

            

          

          
            
              Light travels from a region of glass into a region of glycerine, making an angle of incidence of .

              [image: 5e83569c8e8262a6d266cae84437ffda.png]

            
              
                Draw the incident and refracted light rays on the diagram and label the angles of incidence and refraction.

              

              
                [image: f79f80ca191b304422dc422d22562f04.png]

            

            
              
                Calculate the angle of refraction.

              

              
                The refractive index of air is  and the refractive index of glycerine is .

                

            

          

          
            
              A ray of light travels from silicon to water. If the ray of light in the water makes an angle of  to the normal to the surface, what is the angle of incidence in the silicon?

            

            
              The refractive index of silicon is  and the refractive index of water is .

              

          

          
            
              Light travels from a medium with  into a medium of , at an angle of  from the normal.

            

            
              
                What happens to the speed of the light? Does it increase, decrease, or remain the same?

              

              
                The speed of light decreases as it enters the second medium.

              

            

            
              
                What happens to the wavelength of the light? Does it increase, decrease, or remain the same?

              

              
                The wavelength of the light remains the same. Wavelength is related to frequency and the frequency of light does not change as it moves from one medium to another.

              

            

            
              
                Does the light bend towards the normal, away from the normal, or not at all?

              

              
            Towards the normal.
        

            

          

          
            
              Light travels from a medium with  into a medium of .

            

            
              
                What happens to the speed of the light? Does it increase, decrease, or remain the same?

              

              
                The speed of light increases as it enters the second medium.

              

            

            
              
                What happens to the wavelength of the light? Does it increase, decrease, or remain the same?

              

              
                The wavelength of the light remains the same. Wavelength is related to frequency and the frequency of light does not change as it moves from one medium to another.

              

            

            
              
                Does the light bend towards the normal, away from the normal, or not at all?

              

              
          Away from the normal
        

            

          

          
            
              Light is incident on a rectangular glass prism. The prism is surrounded by air. The angle of incidence is . Calculate the angle of reflection and the angle of refraction.

            

            
              The angle of reflection is the same as the angle of incidence: .

              To find the angle of refraction we need the indices of refraction for glass and air. The index of refraction for air is  and for the prism it is  -  (we assume that the prism is made of typical glass). Since typical glass has a range of refractive indices we will calculate the maximum and minimum possible angles of refraction.

              The maximum possible angle of refraction is:

              The minimum possible angle of refraction is:

              

          

          
            
              Light is refracted at the interface between air and an unknown medium. If the angle of incidence is  and the angle of refraction is , calculate the refractive index of the unknown, second medium.

            

            
              The index of refraction for air is . The refractive index of the unknown medium is:

              

          

          
            
              Light is refracted at the interface between a medium of refractive index  and a second medium of refractive index . If the angle of incidence is , calculate the angle of refraction.

            

            
              The angle of refraction is:

              

          

          
            
              A ray of light strikes the interface between air and diamond. If the incident ray makes an angle of  with the interface, calculate the angle made by the refracted ray with the interface.

            

            
              The refractive index of air is 1 and the refractive index of diamond is . The angle of refraction is:

              This is the angle between the normal and the refracted ray. The question actually wants the angle between the refracted ray and the interface. This angle is:

              

          

          
            
              The angles of incidence and refraction were measured in five unknown media and recorded in the table below. Use your knowledge about Snell's Law to identify each of the unknown media A–E. Use Table 5.1 to help you.

              	
                    Medium 1
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    
                      
                  
                  	
                    Unknown Medium
                  
                
	Air
                  	
                    
                  	
                    
                  	
                    
                  	?
                  	A
                
	Air
                  	
                    
                  	
                    
                  	
                    
                  	?
                  	B
                
	Vacuum
                  	
                    
                  	
                    
                  	
                    
                  	?
                  	C
                
	Air
                  	
                    
                  	
                    
                  	
                    
                  	?
                  	D
                
	Vacuum
                  	
                    
                  	
                    
                  	
                    
                  	?
                  	E
                



            
              For substance A, the refractive index is:

              Substance A is acetone.

              For substance B, the refractive index is:

              Substance B is fused quartz.

              For substance C, the refractive index is:

              Substance C is diamond.

              For substance D, the refractive index is:

              Substance D is cubic zirconia.

              For substance E, the refractive index is:

              Substance E is an % sugar solution.

            

          

          
            
              Zingi and Tumi performed an investigation to identify an unknown liquid. They shone a ray of light into the unknown liquid, varying the angle of incidence and recording the angle of refraction. Their results are recorded in the following table:

              	Angle of incidence
                  	Angle of refraction
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	
                    
                
	
                    
                  	?
                
	
                    
                  	?
                
	
                    
                  	?
                
	
                    
                  	?
                



            
              
                Write down an aim for the investigation.

              

              
                To use refractive indices and Snell's law to determine an unknown substance.

              

            

            
              
                Make a list of all the apparatus they used.

              

              
                Protractor, ruler, ray box, paper, pencils, beakers.

              

            

            
              
                Identify the unknown liquid.

              

              
                We can use any of the pairs of data to find the refractive index of the unknown substance. We will use the second pair of readings.

                The substance is water.

              

            

          

          
            
              Predict what the angle of refraction will be for , ,  and .

            

            
              The angle of refraction at  is:

              The angle of refraction at  is:

              The angle of refraction at  is:

              The angle of refraction at  is:

              

          

        For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

      

    

  
        5.7 Critical angles and total internal reflection (ESBN9)
Total internal reflection (ESBNB)
Video: 23T8


You may have noticed when experimenting with ray boxes and glass blocks in the previous section that sometimes, when you changed the angle of incidence of the light, it was not refracted out into the air, but was reflected back through the block. When the entire incident light ray travelling through an optically denser medium is reflected back at the boundary between that medium and another of lower optical density, instead of passing through and being refracted, this is called total internal reflection.

[image: ]
As we increase the angle of incidence, we reach a point where the angle of refraction is  and the refracted ray travels along the boundary of the two media. This angle of incidence is called the critical angle.

	Critical angle
	
          
The critical angle is the angle of incidence where the angle of refraction is . The light must travel from an optically more dense medium to an optically less dense medium.


        

[image: 9edf3cfe0edcf2ff1932e7f13644b158.png]Figure 5.15: When the angle of incidence is equal to the critical angle, the angle of refraction is equal to .

If the angle of incidence is bigger than this critical angle, the refracted ray will not emerge from the medium, but will be reflected back into the medium. This is called total internal reflection.


The conditions for total internal reflection are:
        
	light is travelling from an optically denser medium (higher refractive index) to an optically less dense medium (lower refractive index).

	the angle of incidence is greater than the critical angle.


[image: b4ce61a34142f6be8360c4fd002bbaab.png]Figure 5.16: When the angle of incidence is greater than the critical angle, the light ray is reflected at the boundary of the two media and total internal reflection occurs.

Each pair of media have their own unique critical angle. For example, the critical angle for light moving from glass to air is , and that of water to air is .


A recommended experiment for informal assessment is also included. This covers determining the critical angle for light travelling through a rectangular glass block. Learners will need a rectangular glass block, a  protractor, pencil, paper, ruler and a ray box. Learners should all get similar results at the end of the experiment.


The critical angle of a rectangular glass block
Aim

To determine the critical angle for a rectangular glass block.



Apparatus

rectangular glass block, ray box,  protractor, paper, pencil, ruler



Method
	
Place the glass block in the middle of the piece of paper and draw around the outside of the block with your pencil to make its outline.



	
Turn on the ray box and aim the light ray into the left side of the glass block. Adjust the angle at which the light strikes the glass block until you see the refracted light ray travelling along the top edge of the glass block (i.e. the angle of refraction is ). This situation should look something like the following diagram:


        [image: 7ee9229858051d9a6601ffebaf802ad6.png]

	
Draw a dot on the paper at the point where the light enters the glass block from the ray box. Then draw a dot on the paper at the point where the light is refracted (at the top of the glass block).



	
Turn off the ray box and remove the glass block from the paper.



	
Now use your ruler to draw a line between the two dots. This line represents the incident light ray.



	
When the angle of refraction is , the angle of incidence is equal to the critical angle. Therefore to determine the critical angle, we need to measure this angle of incidence. Do this using your protractor.



	
Compare your answer with the values other members of your class obtain and discuss why they might not be identical (although they should be similar!).








Calculating the critical angle

Instead of always having to measure the critical angles of different materials, it is possible to calculate the critical angle at the surface between two media using Snell's Law. To recap, Snell's Law states:
          

          where  is the refractive index of material ,  is the refractive index of material ,  is the angle of incidence and  is the angle of refraction. For total internal reflection we know that the angle of incidence is the critical angle. So,
          


However, we also know that the angle of refraction at the critical angle is . So we have:
          


We can then write Snell's Law as:
          


Solving for  gives:
          


Remember that for total internal reflection the incident ray is always in the denser medium!


Worked example 5: Critical angle 1

        
Given that the refractive indices of air and water are  and  respectively, find the critical angle.


          
Determine how to approach the problem


We can use Snell's law to determine the critical angle since we know that when the angle of incidence equals the critical angle, the angle of refraction is .


Solve the problem





Write the final answer


The critical angle for light travelling from water to air is .



Worked example 6: Critical angle 2

        
Complete the following ray diagrams to show the path of light in each situation.


        [image: d73e1c042fece52bcb54c8fc495e7e94.png][image: 28340693c15958cb73023497a2416d99.png][image: 1ce2719841f537a6bc6d09ae1211bee8.png][image: a9adf1d54e4ce3d5221b3d452da1048b.png]
Identify what is given and what is asked


The critical angle for water is 


We are asked to complete the diagrams.


For incident angles smaller than  refraction will occur.


For incident angles greater than  total internal reflection will occur.


For incident angles equal to  refraction will occur at .


The light must travel from a medium with a higher refractive index (higher optical density) to a medium with lower refractive index (lower optical density).


Complete the diagrams

[image: 7f9a1010aa54548d930dbbf9e56a44ac.png]Refraction occurs (ray is bent away from the normal).

[image: dd77bd8849a4d9a22c80a13e1d49093e.png]Total internal reflection occurs.

[image: c22c8bc6f16b0a47c99556b987378609.png]

[image: 22e04712a741b47f4f24ba398f500a59.png]Refraction towards the normal (air is less dense than water).




Fibre optics

Total internal reflection is a very useful natural phenomenon since it can be used to confine light. One of the most common applications of total internal reflection is in fibre optics. An optical fibre is a thin, transparent fibre, usually made of glass or plastic, for transmitting light. Optical fibres are usually thinner than a human hair! The construction of a single optical fibre is shown in Figure 5.17.


The basic functional structure of an optical fibre consists of an outer protective cladding and an inner core through which light pulses travel. The overall diameter of the fibre is about  () and that of the core is just about  (). The difference in refractive index of the cladding and the core allows total internal reflection to occur in the same way as happens at an air-water surface. If light is incident on a cable end with an angle of incidence greater than the critical angle then the light will remain trapped inside the glass strand. In this way, light travels very quickly down the length of the cable.

[image: 39f54341e2f261f3623c38f9f096ade2.png]Figure 5.17: Structure of a single optical fibre.

Fibre Optics in Telecommunications

Optical fibres are most common in telecommunications, because information can be transported over long distances, with minimal loss of data. This gives optical fibres an advantage over conventional cables.


Signals are transmitted from one end of the fibre to another in the form of laser pulses. A single strand of fibre optic cable is capable of handling over  transmissions at the same time which is a huge improvement over the conventional co-axial cables. Multiple signal transmission is achieved by sending individual light pulses at slightly different angles. For example if one of the pulses makes a  angle of incidence then a separate pulse can be sent at an angle of ! The transmitted signal is received almost instantaneously at the other end of the cable since the information coded onto the laser travels at the speed of light! During transmission over long distances repeater stations are used to amplify the signal which has weakened by the time it reaches the station. The amplified signals are then relayed towards
their destination and may encounter several other repeater stations on the way.

Fibre optics in medicine

Optic fibres are used in medicine in endoscopes.


Endoscopy means to look inside and refers to looking inside the human body for diagnosing medical conditions.



The main part of an endoscope is the optical fibre. Light is shone down the optical fibre and a medical doctor can use the endoscope to look inside the body of a patient. Endoscopes can be used to examine the inside of a patient's stomach, by inserting the endoscope down the patient's throat.


Endoscopes also allow minimally invasive surgery. This means that a person can be diagnosed and treated through a small incision (cut). This has advantages over open surgery because endoscopy is quicker and cheaper and the patient recovers more quickly. The alternative is open surgery which is expensive, requires more time and is more traumatic for the patient.


Exercise 5.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
        
Describe total internal reflection by using a diagram and referring to the conditions that must be satisfied for total internal reflection to occur.


          

        
If the angle of incidence is bigger than the critical angle, the refracted ray will not emerge from the medium, but will be reflected back into the medium. This is called total internal reflection.


        
The critical angle occurs when the angle of incidence where the angle of refraction is . The light must travel from an optically more dense medium to an optically less dense medium.


        
The conditions for total internal reflection are the the light is travelling from an optically denser medium (higher refractive index) to an optically less dense medium (lower refractive index) and that the angle of incidence is greater than the critical angle.


        
Representing this on a diagram gives:


         [image: a368f9901573ca61e89f5dd85899d565.png]


        
Define what is meant by the critical angle when referring to total internal reflection. Include a ray diagram to explain the concept.


          

        
The critical angle occurs when the angle of incidence where the angle of refraction is . The light must travel from an optically more dense medium to an optically less dense medium.


         [image: b6004dfc34ee926c4acfe49fc7ce7bc2.png]


        
Will light travelling from diamond to silicon ever undergo total internal reflection?


          

              
Diamond (index of refraction is about 3) is less optically dense than silicon (index of refraction is about 4) and so total internal reflection cannot occur.


          


        
Will light travelling from sapphire to diamond undergo total internal reflection?


          

              
Sapphire (index of refraction is ) is less optically dense than diamond (index of refraction is about 3) and so total internal reflection cannot occur.


          


        
What is the critical angle for light travelling from air to acetone?


          

              
The critical angle is:


              


        
Light travelling from diamond to water strikes the interface with an angle of incidence of  as shown in the picture. Calculate the critical angle to determine whether the light be totally internally reflected and so be trapped within the diamond.


        [image: e6e619edebf3253e07b7e850d3027a30.png]

        
The critical angle is:


        The angle of incidence is greater than the critical angle and so the light will be trapped within the diamond.


          


        
Which of the following interfaces will have the largest critical angle?


        	a glass to water interface

	a diamond to water interface

	a diamond to glass interface




            a glass to water interface
          


        
If a fibre optic strand is made from glass, determine the critical angle of the light ray so that the ray stays within the fibre optic strand.


          

        
The critical angle is:


        


        
A glass slab is inserted in a tank of water. If the refractive index of water is  and that of glass is , find the critical angle.


          

        
The critical angle is:


        Note that the light must be travelling from the glass into the water for total internal reflection to occur.


          


        
A diamond ring is placed in a container full of glycerin. If the critical angle is found to be  and the refractive index of glycerin is given to be , find the refractive index of diamond.


          

        
The refractive index is:


        


        
An optical fibre is made up of a core of refractive index , while the refractive index of the cladding is . Calculate the maximum angle which a light pulse can make with the wall of the core. NOTE: The question does not ask for the angle of incidence but for the angle made by the ray with the wall of the core, which will be equal to  − angle of incidence.


[image: 10920d7e3130880b343a4e6e6ca141b4.png]

        
The critical angle is:


        The maximum angle is: 


          

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"




        5.8 Summary (ESBNC)
Presentation: 23TP
	
Light rays are lines which are perpendicular to the light’s wavefronts. In geometrical optics we represent light rays with arrows with straight lines.



	
Light rays reflect off surfaces. The incident ray shines in on the surface and the reflected ray is the one that bounces off the surface. The normal is the line perpendicular to the surface where the light strikes the surface.



	
The angle of incidence is the angle between the incident ray and the surface, and the incident ray, reflected ray, and the normal, all lie in the same plane.



	
The Law of Reflection states the angle of incidence () is equal to the angle of reflection () and that the reflected ray lies in the plane of incidence.



	
Light can be absorbed and transmitted.



	
The speed of light, , is constant in a given medium and has a maximum speed in vacuum of 



	
        
Refraction occurs at the boundary of two media when light travels from one medium into the other and its speed changes but its frequency remains the same. If the light ray hits the boundary at an angle which is not perpendicular to or parallel to the surface, then it will change direction and appear to `bend'.


      

	
        
The refractive index (symbol ) of a material is the ratio of the speed of light in a vacuum to its speed in the material and gives an indication of how difficult it is for light to get through the material.


        



      

	
      
Optical density is a measure of the refracting power of a medium.


      

	
The normal to a surface is the line which is perpendicular to the plane of the surface.



	
The angle of incidence is the angle defined between the normal to a surface and the incoming (incident) light ray.



	
The angle of refraction is the angle defined between the normal to a surface and the refracted light ray.



	
        
Snell's Law gives the relationship between the refractive indices, angles of incidence and reflection of two media.


        



      

	
        
Light travelling from one medium to another of lighter optical density will be refracted towards the normal.


        
Light travelling from one medium to another of lower optical density will be refracted away from the normal.


      

	
The critical angle of a medium is the angle of incidence when the angle of refraction is  and the refracted ray runs along the interface between the two media.



	
Total internal reflection takes place when light travels from one medium to another of lower optical density. If the angle of incidence is greater than the critical angle for the medium, the light will be reflected back into the medium. No refraction takes place.



	
Total internal reflection is used in optical fibres in telecommunication and in medicine in endoscopes. Optical fibres transmit information much more quickly and accurately than traditional methods.






        Exercise 5.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word for each of the following descriptions:



       
The perpendicular line that is drawn at right angles to a reflecting surface at the point of incidence.


   

       normal
   


          
The bending of light as it travels from one medium to another.


          

       refraction
   


         
The bouncing of light off a surface.


      

        reflection
      



State whether the following statements are true or false. If they are false, rewrite the statement correcting it.



          
The refractive index of a medium is an indication of how fast light will travel through the medium.


          

       False. The refractive index is the ratio of the speed of light in a vacuum to its speed in the material and gives an indication of how difficult it is for light to get through the material.
   


          
Total internal refraction takes place when the incident angle is larger than the critical angle.


          

       True
   


          
The speed of light in a vacuum is about .


      

        True
      



Complete the following ray diagrams to show the path of light.



        [image: 5bc8d94a0ede36077ba735c43de4221a.png]

        [image: 7ae7b29fc811ae0155192d955ecef3c5.png]


        [image: 537fed53f62718a0c2e89dad6e3d117d.png]

        [image: d016fd7097f3453c6c9977ae7f4cd91f.png]


        [image: c6a40ef3f7371a4e1934e359a1952b67.png]

        [image: 29e393c3ce304d1d4acaf28614bf1ee6.png]


        [image: 9125097def6eadc3e843c3afbe5e8820.png]

        [image: 046d35f493503c654037ed1185f4f492.png]


        [image: e72f3165543781c794bdf5ac2db2217f.png]

        [image: 19e1229df14e7276c7feae7c043a2b24.png]


        [image: ab2ac72291df4d0d23d46f5bb1ceb201.png]

          [image: 3fc27daf394d8bed4e44d54d675b104b.png]



        
A ray of light strikes a surface at  to the normal to the surface. Draw a ray diagram showing the incident ray, reflected ray and surface normal. Calculate the angles of incidence and reflection and fill them in on your diagram.


      

       [image: 219136238d189f3ff867ac86f09225e8.png]The angle of incidence equals the angle of reflection. This angle is .


      


Light travels from glass () to acetone (). The angle of incidence is .



        
Describe the path of light as it moves into the acetone.


    

        
The light bends towards the normal.


    


      
Calculate the angle of refraction.


  

      


         
What happens to the speed of the light as it moves from the glass to the acetone?


     

         
The speed of light increases.


     


        
What happens to the wavelength of the light as it moves into the acetone?


      

          
The wavelength of the light stays the same.


      



        
Light strikes the interface between diamond and an unknown medium with an incident angle of . The angle of refraction is measured to be . Calculate the refractive index of the medium and identify the medium.


      

        The substance is sapphire.


      


        
Explain what total internal reflection is and how it is used in medicine and telecommunications. Why is this technology much better to use?


      

        
Total internal reflection takes place when light travels from one medium to another of lower optical density. If the angle of incidence is greater than the critical angle for the medium, the light will be reflected back into the medium. No refraction takes place.


        
Optical fibres are most common in telecommunications, because information can be transported over long distances, with minimal loss of data. This gives optical fibres an advantage over conventional cables. Signals are transmitted from one end of the fibre to another in the form of laser pulses. A single strand of fibre optic cable is capable of handling over  transmissions at the same time which is a huge improvement over the conventional co-axial cables. Multiple signal transmission is achieved by sending individual light pulses at slightly different angles. The transmitted signal is received almost instantaneously at the other end of the cable since the information coded onto the laser travels at the speed of light! During transmission over long distances repeater stations are used to amplify the signal which has weakened by the time it reaches the station. The amplified signals are then relayed towards their destination and may encounter several other repeater stations on the
way.


        
Optic fibres are used in medicine in endoscopes. The main part of an endoscope is the optical fibre. Light is shone down the optical fibre and a medical doctor can use the endoscope to look inside the body of a patient. Endoscopes can be used to examine the inside of a patient’s stomach, by inserting the endoscope down the patient’s throat. Endoscopes also allow minimally invasive surgery. This means that a person can be diagnosed and treated through a small incision (cut). This has advantages over open surgery because endoscopy is quicker and cheaper and the patient recovers more quickly. The alternative is open surgery which is expensive, requires more time and is more traumatic for the patient.


      

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 6: 2D and 3D wavefronts

This chapter looks at different kinds of wavefronts. Learners should recall electromagnetic radiation from grade 10 as well as different wave properties from transverse waves and longitudinal waves. The following provides a summary of the topics covered in this chapter.

	
Definition of a wavefront.


              
Wavefronts are imaginary lines joining waves that are in phase. A short activity in which learners join up the points in phase helps them to come to grips with what a wavefront is.


              

	
Huygen's principle.


              
Every point of a wave front serves as a point source of spherical, secondary waves. After a time t, the new position of the wave front will be that of a surface tangent to the secondary waves. This principle describes how waves propagate and how waves interfere with other waves.


              

	
Definition of diffraction.


              
Diffraction is the ability of a wave to spread out in wavefronts as the wave passes through a small aperture or around a sharp edge. This is most easily seen with water waves in a ripple tank. As the water waves reach the slit or barrier they spread out into the calm area beyond the slit or barrier.


              

	
Sketching the diffraction pattern for a slit.


              
In this topic learners are shown how to make simple sketches of diffraction patterns as well as learning about how waves interfere to form crests and troughs.


              

	
The degree of diffraction and calculating this.


              
The degree of diffraction is proportional to the wavelength and inversely proportional to the width of the slit. The degree of diffraction is explored in more detail and some simple calculations of this are given.


              

	
Diffraction of light and how this relates to the wave nature of light.


              
All the above concepts are applied to how light diffracts when moving through a single slit. Light shone through a diffraction grating emphasises the wave nature of light.


              


It is important to note that this chapter contains a section on calculating the maxima and minima of diffraction. This topic is not in CAPs and is included for learners enrichment only. This topic should not be included in tests and exams.


6.1 Introduction (ESBND)

You have learnt about the basic properties of waves before, specifically about reflection and refraction. In this chapter, you will learn about phenomena that arise with waves in two and three dimensions: diffraction. We will also build on interference which you have learnt about previously but now in more than one dimension.


        6.2 Wavefronts (ESBNF)
Wavefronts

The diagram below shows three identical waves being emitted by three point sources. A point source is something that generates waves and is so small that we consider it to be a point. It is not large enough to affect the waves. All points marked with the same letter are in phase. Join all points with the same letter.

[image: 7743730e0cd50631b117b01d8b02ee7a.png]What type of lines (straight, curved, etc.) do you get? How does this compare to the line that joins the sources?




Consider three point sources of waves. If each source emits waves isotropically (i.e. the same in all directions) we will get the situation shown in as shown in Figure 6.1 below.

[image: d2f1c2e5f90ceaa0322f807e41f52fc4.png]
            Figure 6.1: Wavefronts are imaginary lines joining waves that are in phase. In the example, the wavefronts (shown by the orange, vertical lines) join all waves at the crest of their cycle.
          

	Wavefront
	
        
A wavefront is an imaginary line that connects waves that are in phase.


        

We define a wavefront as the imaginary line that joins waves that are in phase. These are indicated by the grey, vertical lines in Figure 6.1. The points that are in phase can be peaks, troughs or anything in between, it doesn't matter which points you choose as long as they are in phase.


        6.3 Huygens principle (ESBNG)

Christiaan Huygens described how to determine the path of waves through a medium.

	The Huygens Principle
	
            
Every point of a wave front serves as a point source of spherical, secondary waves. After a time t, the new position of the wave front will be that of a surface tangent to the secondary waves.


          

Huygens principle applies to any wavefront, even those that are curved as you would get from a single point source. A simple example of the Huygens Principle is to consider the single wavefront in Figure 6.2.

[image: f0fe67f1ccfdc72e4e9216b67f366cc9.png]
            Figure 6.2: A single wavefront at time t acts as a series of point sources of circular waves that interfere to give a new wavefront at a time . The process continues and applies to any shape of waveform.
          

Worked example 1: Application of the Huygens principle

            
Given the wavefront,


            [image: 8865a5feb155f525dd1a0ff300bf62df.png]use the Huygens Principle to determine the wavefront at a later time.


          
Draw circles at various points along the given wavefront

[image: f835567b5e741257fbfc9972b2a3c7d4.png]
Join the circle crests to get the wavefront at a later time

[image: a9796e93ab45c39d496e8fd93cf06aa3.png]



        6.4 Diffraction (ESBNH)

One of the most interesting, and also very useful, properties of waves is diffraction.

	Diffraction
	
            
Diffraction is the ability of a wave to spread out in wavefronts as the wave passes through a small aperture or around a sharp edge.


          

For example, if two rooms are connected by an open doorway and a sound is produced in a remote corner of one of them, a person in the other room will hear the sound as if it originated at the doorway.

[image: 4dc9c82ddc6fcef02071b3317329ac12.png]As far as the second room is concerned, the vibrating air in the doorway is the source of the sound.


This means that when waves move through small holes they appear to bend around the sides because there are not enough points on the wavefront to form another straight wavefront. This is bending round the sides we call diffraction.

Diffraction

            
Diffraction effects are more clear for water waves with longer wavelengths. Diffraction can be demonstrated by placing small barriers and obstacles in a ripple tank and observing the path of the water waves as they encounter the obstacles. The waves are seen to pass around the barrier into the regions behind it; subsequently the water behind the barrier is disturbed. The amount of diffraction (the sharpness of the bending) increases with increasing wavelength and decreases with decreasing wavelength. In fact, when the wavelength of the waves are smaller than the obstacle, no noticeable diffraction occurs.


          

This experiment demonstrates diffraction using water waves in a ripple tank. You can also demonstrate diffraction using a single slit and a light source with coloured filters.

Diffraction

Water waves in a ripple tank can be used to demonstrate diffraction and interference.

	
              
Turn on the wave generator so that it produces waves with a high frequency (short wavelength).


              	
                  
Place a few obstacles, one at a time, (e.g. a brick or a ruler) in the ripple tank. What happens to the wavefronts as they propagate near/past the obstacles? Draw your observations.


                

	
                  
How does the diffraction change when you change the size of the object?


                




	
              
Now turn down the frequency of the wave generator so that it produces waves with longer wavelengths.


              	
                  
Place the same obstacles in the ripple tank (one at a time). What happens to the wavefronts as they propagate near/past the obstacles? Draw your observations.


                

	
                  
How does the diffraction change from the higher frequency case?


                




	
              
Remove all obstacles from the ripple tank and insert a second wave generator. Turn on both generators so that they start at the same time and have the same frequency.


              	
                  
What do you notice when the two sets of wavefronts meet each other?


                

	
                  
Can you identify regions of constructive and destructive interference?


                




	
              
Now turn on the generators so that they are out of phase (i.e. start them so that they do not make waves at exactly the same time).


              	
                  
What do you notice when the two sets of wavefronts meet each other?


                

	
                  
Can you identify regions of constructive and destructive interference?


                








        6.5 Diffraction through a single slit (ESBNJ)

Waves diffract when they encounter obstacles. Why does this happen? If we apply Huygens principle it becomes clear. Think about a wavefront impinging on a barrier with a slit in it, only the points on the wavefront that move into the slit can continue emitting forward moving waves - but because a lot of the wavefront has been blocked by the barrier, the points on the edges of the hole emit waves that bend round the edges. How to use this approach to understand what happens is sketched below:

[image: 751aa8f2c0ba37b29db999e9394b23ad.png]Before the the wavefront strikes the barrier the wavefront generates another forward moving wavefront (applying Huygens' principle). Once the barrier blocks most of the wavefront you can see that the forward moving wavefront bends around the slit because the secondary waves they would need to interfere with to create a straight wavefront have been blocked by the barrier.


If you employ Huygens' principle you can see the effect is that the wavefronts are no longer straight lines.

[image: ba842f1d0f8b23fa0daf816d6e31873c.png]Diffraction patterns (ESBNK)

We can learn even more about what happens after the wavefront strikes the barrier by applying Huygens' principle further.


Each point on the wavefront moving through the slit acts like a point source. We can think about some of the effects of this if we analyse what happens when two point sources are close together and emit wavefronts with the same wavelength and frequency. These two point sources represent the point sources on the two edges of the slit and we can call the source A and source B.


Each point source emits wavefronts from the edge of the slit. In the diagram we show a series of wavefronts emitted from each point source. The black lines show peaks in the waves emitted by the point sources and the gray lines represent troughs. We label the places where constructive interference (peak meets a peak or trough meets a trough) takes place with a solid diamond and places where destructive interference (trough meets a peak) takes place with a hollow diamond. When the wavefronts hit a barrier there will be places on the barrier where constructive interference takes place and places where destructive interference happens.

[image: 36f2e1e330d061bcb848609c32c393e5.png]The measurable effect of the constructive or destructive interference at a barrier depends on what type of waves we are dealing with. If we were dealing with sound waves, then it would be very noisy at points along the barrier where the constructive interference is taking place and quiet where the destructive interference is taking place.


The pattern of constructive then destructive interference measured some distance away from a single slit is caused because of two properties of waves, diffraction and interference. Sometimes this pattern is called an interference pattern and sometimes it is called a diffraction pattern. Both names are correct and both properties are required for the pattern to be observed. For consistency we will call it a diffraction pattern in for the rest of this book.



The intensity of the diffraction pattern for a single narrow slit looks like this:

[image: d9a0f7b7246c47209fa5ae6c817fd6e9.png]The picture above sketches how the wavefronts interfere to form the diffraction pattern. The peaks correspond to places where the waves are adding constructively and the minima are places where destructive interference is taking place. If you look at the picture you can see that if the wavelength (the distance between two consecutive peaks/troughs) of the waves were different the pattern would be different. For example, if the wavelength were halved the sketch would be:

[image: ffe34b0f86686adfc04a4547c43d0bb2.png]The amount that the waves diffract depends on the wavelength. We can compare the spread in the points of constructive and destructive interference by plotting the highlighted points together for the two cases. We have to line up the central maximum from the two cases to see the difference. The case where the wavelength is smaller results in smaller angles between the lines of constructive and destructive interference.

[image: 0f7edbed08ed4c16737424fb53a31585.png]It also depends on the width of the slit, changing the width of the slit would change the distance between the points labelled A and B in the sketch. For example, if we repeat the sketch halving the distance between the points A and B we would get:

[image: afbaa4027297efa6f02f0ca522a6755d.png]We can compare the spread in the points of constructive and destructive interference by plotting the highlighted points together for the two cases. We have to line up the central maximum from the two cases to see the difference. The case where the two points are closer together, in purple, results in bigger angles between the lines of constructive and destructive interference.

[image: d30f9d378a4d8436aa8feab49dec37eb.png]
Effect of slit width and wavelength on diffraction patterns (ESBNM)

Using our sketches we see that the extent to which the diffracted wave passing through the slit spreads out depends on the width of the slit and the wavelength of the waves. The narrower the slit, the more diffraction there is and the shorter the wavelength the less diffraction there is. The degree to which diffraction occurs is:
 where  is the wavelength of the wave and  is the width of the slit.


We can do a sanity check on the relationship by considering some special cases, very big and very small values for each of the numerator and denominator to see what sort of behaviour we expect (this is not a calculation, just a check to see what sort outcomes we expect when we change wavelength or slit width):

	Set  and  very large, the result will be  which is a very small number. So for a very big slit there is very little diffraction.

	Set  and  very small, the result will be  which is a very big number. So for a very small slit there is large diffraction (this makes sense because eventually you are dealing with a point source which emits circular wavefronts).

	Set  very large and , the result will be  which is a very big number. So for a very big wavelength there is large diffraction.

	Set  very small and , the result will be  which is a very small number. So for a very small wavelength there is little diffraction.



Wave nature of light (ESBNN)

In Grade 10 we learnt about electromagnetic radiation and that visible light is a small part of the EM spectrum. EM radiation is a wave so we should see diffraction for visible light when it strikes a barrier or passes through a slit. In everyday life you don't notice diffraction of light around objects or when light passes through an open door or window. This is because the wavelength of light is very small and the "slits" like doors and windows are quite large.


We can put some everyday numbers into 
 to see how much diffraction we expect. White light is combination of light of many different colours and each colour has a different frequency or wavelength. To make things simpler lets just think about one colour, green light has a wavelength of . If a wavefront of green light struck the wall of a house with an open door that is  wide what would we expect to see?




[image: dddde6b93dc7cb654cfa0d642fdfaf3c.png]Figure 6.3: A diffraction grating reflecting green light.

The result is a very small number so we expect to see very little diffraction. In fact, the effect is so small that we cannot see it with the human eye. We can observe diffraction of green light but for us to get  we need the wavelength and slit width to be the same number. So we know the effects of diffraction should become noticeable when the wavelength and slit width are similar. We can't change the wavelength of green light but there are objects called diffraction gratings that have very narrow slits that we can use to study the diffraction of light. We let wavefronts of green light strike a diffraction grating and then put a screen on the other side. We can see where the intensity of the the light on the screen is large and where it is small. For green light on a particular diffraction grating the pattern of green light on the screen looks like:

[image: dddde6b93dc7cb654cfa0d642fdfaf3c.png]Blue light with a wavelength of  and the same diffraction grating will produce:

[image: c4da92cfe4f0096249052a5f44fd3638.png]Worked example 2: Diffraction


Two diffraction patterns are presented, determine which one has the longer wavelength based on the features of the diffraction pattern. The first pattern is for green light:


          [image: dddde6b93dc7cb654cfa0d642fdfaf3c.png]The second pattern is for red light:


          [image: 5d9a3f340f1780eef3f22ae53ff82a29.png]The same diffraction grating is used in to generate both diffraction patterns.




Determine what is required


We need to compare the diffraction patterns to extract information about the relative wavelengths so we can decide which one is longer. We know that the diffraction pattern depends on wavelength and slit width through: 


The diffraction grating is the same in both cases so we know that the slit width is fixed.


Analyse patterns


By eye we can see that the red pattern is wider than the green pattern. There is more diffraction for the red light, this means that:



Final answer


The wavelength of the red light is longer than that of the green light.




Exercise 6.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"

As the width of the slit producing a single-slit diffraction pattern is reduced, how will the diffraction pattern produced change?




    
More diffraction is observed as the slit width is reduced.





A water break at the entrance to a harbour consists of a rock barrier with a  wide opening. Ocean waves of  wavelength approach the opening straight on. Light with a wavelength of  strikes a single slit of width . Which waves are diffracted to a greater extent?




    
We need to calculate the diffraction for each type of wave. We start by calculating the diffraction of the water waves:


    The diffraction of the light waves is:


    The light waves are diffracted more.





For the diffraction pattern below, sketch what you expect to change if:

[image: d780803b79aef0a49fa78cba8ddabff9.png]

    the wavelength gets larger
    

        
More diffraction would occur. The resulting diffraction pattern is wider:


        [image: 744bed62658eed4cf80679172b7c9c65.png]


    the wavelength gets smaller
    

        
Less diffraction would occur. The resulting diffraction pattern is narrower:


        [image: 06f45f2dee5edf4dedf5767bac6363e1.png]


    the slit width gets larger
    

        
Less diffraction would occur. The resulting diffraction pattern is narrower:


        [image: db5d75a7d628941566699db5bcb1371c.png]


    the slit width gets smaller
    

        
More diffraction would occur. The resulting diffraction pattern is wider:


        [image: 6531726d3b03035172a23c1a10f68567.png]


    the frequency of the wave gets smaller
    

        
Frequency is inversely related to wavelength. So the wavelength gets longer and more diffraction would occur. The resulting diffraction pattern is wider:


        [image: 744bed62658eed4cf80679172b7c9c65.png]


    the frequency of the wave gets larger
    

        
Frequency is inversely related to wavelength. The wavelength gets shorter and less diffraction would occur. The resulting diffraction pattern is narrower:


        [image: 06f45f2dee5edf4dedf5767bac6363e1.png]


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Extension: Calculating maxima and minima [NOT IN CAPS] (ESBNP)

There is a formula we can use to determine where the peaks and minima are in the interference spectrum. There will be more than one minimum. There are the same number of minima on either side of the central peak and the distances from the first one on each side are the same to the peak. The distances to the peak from the second minimum on each side is also the same, in fact the two sides are mirror images of each other. We label the first minimum that corresponds to a positive angle from the centre as  and the first on the other side (a negative angle from the centre) as , the second set of minima are labelled  and  etc.

[image: a06b1e0d646d876d4ea7e8c9f8bedbd0.png]The equation for the angle at which the minima occur is given in the definition below:

	Interference Minima
	
              
The angle at which the minima in the interference spectrum occur is:




              where




              
θ is the angle to the minimum




              
w is the width of the slit




              
λ is the wavelength of the impinging wavefronts




              
m is the order of the minimum, 


            

Worked example 3: Diffraction minimum

              
A slit with a width of  has red light of wavelength  impinge on it. The diffracted light interferes on a surface. At which angle will the first minimum be?


            
Check what you are given


We know that we are dealing with diffraction patterns from the diffraction of light passing through a slit. The slit has a width of  which is  and we know that the wavelength of the light is  which is . We are looking to determine the angle to first minimum so we know that .


Applicable principles


We know that there is a relationship between the slit width, wavelength and interference minimum angles:

We can use this relationship to find the angle to the minimum by substituting what we know and solving for the angle.


Substitution

The first minimum is at  from the centre maximum.



Worked example 4: Diffraction minimum

              
A slit with a width of  has green light of wavelength  impinge on it. The diffracted light interferes on a surface, at what angle will the first minimum be?


            
Check what you are given


We know that we are dealing with diffraction patterns from the diffraction of light passing through a slit. The slit has a width of  which is  and we know that the wavelength of the light is  which is . We are looking to determine the angle to first minimum so we know that .


Applicable principles


We know that there is a relationship between the slit width, wavelength and interference minimum angles:

We can use this relationship to find the angle to the minimum by substituting what we know and solving for the angle.


Substitution

The first minimum is at  from the centre peak.




From the formula  you can see that a smaller wavelength for the same slit results in a smaller angle to the interference minimum. This is something you just saw in the two worked examples. Do a sanity check, go back and see if the answer makes sense. Ask yourself which light had the longer wavelength, which light had the larger angle and what do you expect for longer wavelengths from the formula.

Worked example 5: Diffraction minimum

              
A slit has a width which is unknown and has green light of wavelength 532 nm impinge on it. The diffracted light interferes on a surface, and the first minimum is measure at an angle of ?


            
Check what you are given


We know that we are dealing with diffraction patterns from the diffraction of light passing through a slit. We know that the wavelength of the light is  which is . We know the angle to first minimum so we know that  and .


Applicable principles


We know that there is a relationship between the slit width, wavelength and interference minimum angles:

We can use this relationship to find the width by substituting what we know and solving for the width.


Substitution

The slit width is .



Simulation: 23VK




        6.6 Chapter summary (ESBNQ)
Presentation: 23VM
	
                
A wavefront is an imaginary line that connects waves that are in phase.


            

	
            
Huygen's Principle states that every point of a wave front serves as a point source of spherical, secondary waves. After a time t, the new position of the wave front will be that of a surface tangent to the secondary waves.


          

	
              
Diffraction is the ability of a wave to spread out in wavefronts as the wave passes through a small aperture or around a sharp edge.


          

	
            
When a wave passes through a slit, diffraction of the wave occurs. Diffraction of the wave is when the wavefront spreads out or “bends” around corners.


          

	
            
The degree of diffraction depends on the width of the slit and the wavelength of the wave with:
 where  is the wavelength of the wave and  is the width of the slit.


          




        Exercise 6.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
In the diagram below the peaks of wavefronts are shown by black lines and the troughs by grey lines. Mark all the points where constructive interference between two waves is taking place and where destructive interference is taking place. Also note whether the interference results in a peak or a trough.


          [image: 7409b08afd2f6e0d51b6851b6e862624.png]

            
The solid diamonds represent constructive interference (crests) and the open diamonds represent destructive interference (troughts).


            [image: ded87f9c8348d6d50d6de38ff8a036c2.png]


          
For a slit of width , order the following EM waves from least to most diffracted:


          	
              
green at 


            

	
              
blue at 


            

	
              
red at 


            

	
              
yellow at 


            




            blue, green, yellow, red
        


          
For light of wavelength , determine which of the following slits widths results in the maximum and which results in the minimum amount of diffraction


          	
              



            

	
              



            

	
              



            




            
We know that narrower slits give more diffraction. So we need to determine which is the narrowest slit and which is the widest.  is the narrowest slit (A  is ). The widest slit is  (this is the same as ).


            
So the slit with the maximum diffraction is .


            
The slit with the minimum diffraction is .


        


For light of wavelength , determine what the width of the slit needs to be to have the diffraction be less than the angle of diffraction in each of these cases:



    
Water waves at the entrance to a harbour which has a rock barrier with a  wide opening. The waves have a wavelength of  wavelength approach the opening straight on.




    
The angle of diffraction for the water waves is:


    We need to find a slit width that will give a smaller angle of diffraction for light of :


    The slit must be less than .


        


    
Light with a wavelength of  strikes a single slit of width .


    

    
The angle of diffraction is:


    We need to find a slit width that will give a smaller angle of diffraction for light of :


    The slit must be less than .


        


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 7: Ideal gases

In this chapter learners are introduced to the concept of ideal gases. They will explore the different gas laws and learn about the motion of gas particles. The following list provides a summary of the topics covered in this chapter.

	
The motion of particles


              
In grade  learners were introduced to the kinetic molecular theory and the idea that all particles in a substance are constantly moving. In this chapter the motion of particles is applied to gases and is used to help distinguish between real gases and ideal gases.


              

	
Real gases and ideal gases


            
A real gas is very similar to an ideal gas except at high pressures and low temperatures. The main distinguishing characteristics of a real gas are that the particles have volume, the particles in the gas have an average speed (since each particle is moving at a different speed) and that forces of attraction exist between particles.


            

	
The kinetic theory of gases


            
The kinetic theory of gases is similar to the kinetic theory of matter that learners learnt about in grade  (states of matter and the kinetic molecular theory). The kinetic theory of gases helps to explain all the gas laws and learners are encouraged to think about what the different laws mean rather than just learning the laws.


            

	
Boyle's law, Charles' law, the pressure-temperature relation (Gay-Lussac's or Amonton's law), the general gas equation and the ideal gas equation


            
In this book we talk about the pressure-temperature relation. CAPs refers to this as Gay-Lussac's law, while other sources call it Amonton's law. At the time when this law was discovered many scientists were working on the same problems and often it is hard now to say who actually discovered what. Learners should know that different names for the gas laws exist and they should be aware of the other names that exist.


            
Boyle's law, Charles' law and the pressure-temperature relation all require very specific conditions to be true. These laws are then expanded into the general gas equation and finally the ideal gas equation is introduced. All the gas laws except the ideal gas law compare a sample of gas at two different sets of readings (e.g. two different sets of pressure and temperature readings, while the volume and amount of gas remains the same).


            

	
Temperature and pressure


            
Although temperature and pressure are given last in CAPs, in this book they are placed with the kinetic theory of gases and the explanation of real and ideal gases since temperature and pressure are key to understanding these topics.


            
The pressure is a result of the motion of particles in the gas and is a measure of how many times the particles in the gas collide with each other and with the walls of the container. Temperature is a measure of the kinetic energy that the particles have.


            




We are surrounded by gases in our atmosphere which support and protect life on this planet. Everyday we breathe in oxygen and release carbon dioxide. Green plants take in the carbon dioxide and release oxygen. One way or another we are surrounded by a mix of many different gases, some that we need and some that are harmful to us.


In this chapter, we are going to learn more about gases and about the different gas laws.

[image: ][image: ]Figure 7.1: Gas cylinders for cooking

	Ratio and proportion - Physical Sciences, Grade 10, Science skills

	Equations - Mathematics, Grade 10, Equations and inequalities

	Graphs - Mathematics, Grade 10, Functions and graphs

	Units and unit conversions - Physical Sciences, Grade 10, Science skills



7.1 Motion of particles (ESBNR)
The kinetic theory of gases (ESBNS)

In grade  you learnt about the kinetic theory of matter. The kinetic theory of matter says that all matter is composed of particles which have a certain amount of energy which allows them to move at different speeds depending on the temperature (energy). There are spaces between the particles and also attractive forces between particles when they come close together.


Now we will look at applying the same ideas to gases.


The main assumptions of the kinetic theory of gases are as follows:

	
            
Gases are made up of particles (e.g. atoms or molecules). The size of these particles is very small compared to the distance between the particles.


          

	
            
These particles are constantly moving because they have kinetic energy. The particles move in straight lines at different speeds.


          

	
            
There are attractive forces between particles. These forces are very weak for gases.


          

	
              
The collisions between particles and the walls of the container do not change the kinetic energy of the system.


          

	
            
The temperature of a gas is a measure of the average kinetic energy of the particles.


          


From these assumptions we can define the pressure and temperature of any gas.

	Pressure
	The pressure of a gas is a measure of the number of collisions of the gas particles with each other and with the sides of the container that they are in.

Video: 23VS

	Temperature
	The temperature of a substance is a measure of the average kinetic energy of the particles.

If the gas is heated (i.e. the temperature increases), the average kinetic energy of the gas particles will increase and if the temperature is decreased, the average kinetic energy of the particles decreases. If the energy of the particles decreases significantly, the gas liquefies (becomes a liquid).


One of the assumptions of the kinetic theory of gases is that all particles have a different speed. However, this is only the case for a real gas. For an ideal gas we assume that all particles in the gas have the same speed.


So for an ideal gas we can simply talk about the speed of particles. But for a real gas we must use the average speed of all the particles.

Video: 23VT


Ideal gases and non-ideal gas behaviour (ESBNT)

When we look at the gas laws in the next section we will only deal with ideal gases.

	Ideal gas
	
            
An ideal gas has identical particles of zero volume, with no intermolecular forces between them. The atoms or molecules in an ideal gas move at the same speed.


          

Almost all gases obey the gas laws within a limited range of pressures and temperatures. So we can use the gas laws to predict how real gases will behave.

	Real gas
	
            
Real gases behave more or less like ideal gases except at high pressures and low temperatures.


          

Before we go on to look at the gas laws we will first see what happens to gases at high pressures and low temperatures.


When we defined an ideal gas, we said that an ideal gas has identical particles of zero volume and that there are no intermolecular forces between the particles in the gas. We need to look more closely at these statements because they affect how gases behave at high pressures or at low temperatures.

	
            
Molecules do occupy volume



            
When pressures are very high and the molecules are compressed, the volume of the molecules becomes significant. This means that the total volume available for the gas molecules to move is reduced and collisions become more frequent. This causes the pressure of the gas to be higher than what would be expected for an ideal gas (Figure 7.2).


            [image: 9f6f3e3b8cafb87093092778abe22a4f.png]
                Figure 7.2: Gases deviate from ideal gas behaviour at high pressure.
              



	
            
Forces of attraction do exist between molecules



            
At low temperatures, when the speed of the molecules decreases and they move closer together, the intermolecular forces become more apparent. As the attraction between molecules increases, their movement decreases and there are fewer collisions between them. The pressure of the gas at low temperatures is therefore lower than what would have been expected for an ideal gas (Figure 7.3). If the temperature is low enough or the pressure high enough, a real gas will liquefy.


        [image: 8e133e77e7ead0e5eb3110673f9fee0d.png]
            Figure 7.3: Gases deviate from ideal gas behaviour at low temperatures.
          





Exercise 7.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                
Summarise the difference between a real gas and an ideal gas in the following table:


                    	Property	Ideal gas	Real gas
	Size of particles		
	Attractive forces		
	Speed of molecules		




                    	Property	Ideal gas	Real gas
	Size of particles	No volume and can be ignored	Non-negligible volume
	Attractive forces	No attractive forces	Attractive forces
	Speed of molecules	All molecules at the same speed.	Molecules move at different speeds and we use the average speed.



For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



    
      7.2 Ideal gas laws (ESBNV)

      There are several laws to explain the behaviour of ideal gases. The first three that we will look at apply under very strict conditions. These laws are then combined to form the general gas equation and the ideal gas equation.

      Before we start looking at these laws we need to look at some common conversions for units.

      The following table gives the SI units. This table also shows how to convert between common units. Do not worry if some of the units are strange to you. By the end of this chapter you will have had a chance to see all these units in action.

      
        	
              
                Variable
              

            
            	
              
                SI Units
              

            
            	
              
                Other units
              

            
          
	
              
                Pressure (p)
              

            
            	
              Pascals ()

            
            	
              
          
	
              
                Volume (V)
              

            
            	
              
            	
              
          
	
              
                Moles (n)
              

            
            	
              mol

            
            	
          
	
              
                Universal gas constant (R)
              

            
            	
              
                

            
            	
          
	
              
                Temperature ()
              

            
            	
              Kelvin ()

            
            	
              
                

            
          


            Table 7.1: Conversion table showing SI units of measurement and common conversions.
          

      

      Two very useful volume relations to remember are:  and .

      
        Boyle's law: Pressure and volume of an enclosed gas (ESBNW)

        If you have ever tried to force in the plunger of a syringe or a bicycle pump while sealing the opening with your finger, you will have seen Boyle's Law in action! The following experiment will allow you to see this law in action.

        	Boyle's Law

          	
            The pressure of a fixed quantity of gas is inversely proportional to the volume it occupies so long as the temperature remains constant.

          

        

          An informal experiment is included here. This is to verify Boyle's law and to verify Charles' law. This experiment is split into two parts and each part is given at the relevant section of the book. For the experiment on Boyle's law you will need a pressure gauge,  syringe,  silicon tubing and water bowl or Boyle's law apparatus. Learners will plot a graph of their results and use these to determine if Boyle's law has been verified. They should get a curved line for plotting pressure (-axis) vs. volume (-axis) and a straight line when they plot pressure against the inverse of volume ().

        

        
          Boyle's law

          
            Aim

            To verify Boyle's law.

          

          
            Apparatus

            Boyle's law apparatus (a syringe or bicycle pump attached to a pressure gauge.)

            
              [image: ]

          

          
            Method

            	
                Use the pump to fill the syringe (or glass tube) until the pressure gauge reads the maximum value. Note the volume and the pressure reading.

              

              	
                Slowly release some of the air until the pressure has dropped by about  units (the units will depend on what your pressure gauge measures, e.g. ).

              

              	
                Let the system stabilise for about  and then read the volume.

              

              	
                Repeat the above two steps until you have six pairs of pressure-volume readings.

              

            


          
            Results

            Record your results in the following table. Remember that your pressure and volume units will be determined by the apparatus you are using.

            	
                  Pressure
                
                	
                  Volume
                
              
	
                	
              
	
                	
              
	
                	
              
	
                	
              
	
                	
              
	
                	
              

What happens to the volume as the pressure decreases?

            Plot your results as a graph of pressure versus volume (in other words plot pressure on the x-axis and volume on the y-axis). Pressure is the independent variable, which we are changing to see what happens to volume.

            Plot your results as a graph of pressure versus the inverse of volume (in other words , so for each volume reading you will work out the value of  divided by the volume reading).

            What do you notice about each graph?

          

          
            Conclusion

            If the volume of the gas decreases, the pressure of the gas increases. If the volume of the gas increases, the pressure decreases. These results support Boyle's law.

          

        

        In the above experiment, the volume of the gas decreased when the pressure increased, and the volume increased when the pressure decreased. This is called an inverse relationship (or more-less relationship). The inverse relationship between pressure and volume is shown in Figure 7.4.

        
          [image: 8db75a40447ea15f0c3f9bfda301cd65.png]
            Figure 7.4: Graph showing the inverse relationship between pressure and volume.
          

        

        Can you use the kinetic theory of gases to explain this inverse relationship between the pressure and volume of a gas? Let's think about it. If you decrease the volume of a gas, this means that the same number of gas particles are now going to come into contact with each other and with the sides of the container much more often. But we said that pressure is a measure of the number of collisions of gas particles with each other and with the sides of the container they are in. So, if the volume decreases, the number of collisions increases and so the pressure will naturally increase. The opposite is true if the volume of the gas is increased. Now, the gas particles collide less frequently and the pressure will decrease.

        
          [image: e546249c5eae1a85c4918fa6f81bfbbe.png]

        Robert Boyle is the scientist who is credited with discovering that the pressure and volume of a sample of gas are inversely proportional. This can be seen when a graph of pressure against the inverse of volume is plotted. When the values are plotted, the graph is a straight line. This relationship is shown in Figure 7.5.

        
          [image: d0772b2de7fdf060d3e8b329a6f9e04e.png]
            Figure 7.5: The graph of pressure plotted against the inverse of volume, produces a straight line. This shows that pressure and volume are inversely proportional.
          

        

        We have just seen that the pressure of a gas is inversely proportional to the volume of the gas, provided the temperature stays the same. We can write this relationship symbolically as:

        where  means proportional and we write  to show that the proportionality is inverse .

        This equation can also be written as follows:

        where  is a proportionality constant. If we rearrange this equation, we can say that:

        This equation means that, assuming the temperature and amount of gas is constant, multiplying any pressure and volume values for a fixed amount of gas will always give the same value (). For example:
        

        where the subscripts  and  refer to two pairs of pressure and volume readings for the same mass of any gas at the same temperature.

        From this, we can then say that:

        And we can also generalise this to say that:
        

        In other words we can use any two pairs of readings, it does not have to be the first and second readings, it can be the first and third readings or the second and fifth readings.

        If you work out the value of  for any pair of pressure readings from the experiment above and then work out  for any other pair of pressure readings you should find they are the same.

        For example if you have:
          
          then using the first pressure and volume gives:
          
        and using the second pressure and volume gives:
        

        Remember that Boyle's Law requires two conditions. First, the amount of gas must stay constant. If you let a little of the air escape from the container in which it is enclosed, the pressure of the gas will decrease along with the volume, and the inverse proportion relationship is broken. Second, the temperature must stay constant. Cooling or heating matter generally causes it to contract or expand, or the pressure to decrease or increase. In the experiment, if we were to heat up the gas, it would expand and require you to apply a greater force to keep the plunger at a given position. Again, the proportionality would be broken.

        
          Did you know that the mechanisms involved in breathing also relate to Boyle's Law? Just below the lungs is a muscle called the diaphragm. When a person breathes in, the diaphragm moves down and becomes more “flattened” so that the volume of the lungs can increase. When the lung volume increases, the pressure in the lungs decreases (Boyle's law). Since air always moves from areas of high pressure to areas of lower pressure, air will now be drawn into the lungs because the air pressure outside the body is higher than the pressure in the lungs. The opposite process happens when a person breathes out. Now, the diaphragm moves upwards and causes the volume of the lungs to decrease. The pressure in the lungs will increase, and the air that was in the lungs will be forced out towards the lower air pressure outside the body.

        

        
          Simulation: 23VW
        


        Before we look at some calculations using Boyle's law we first need to know some different units for volume and pressure. Volume units should be familiar to you from earlier grades and will usually be  or  or  or . The SI unit for volume is .

        Pressure is measured in several different units. We can measure pressure in millimetres of mercury () or pascals () or atmospheres (). The SI unit for pressure is . See Table 7.1 for converting between units.

        
          Worked example 1: Boyle's law

          
            A sample of helium occupies a volume of  at 
 and . What volume will it occupy if the pressure is adjusted to  and the temperature remains unchanged?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Use an appropriate gas law equation to calculate the unknown variable.

            Because the temperature of the gas stays the same, the following equation can be used:

            
              

          

          
            Substitute the known values into the equation, making sure that the units for each variable are the same. Calculate the unknown variable.

            
              

            The volume occupied by the gas at a pressure of  is 

          

          
            Check your answer

            Boyle's law states that the pressure is inversely proportional to the volume. Since the pressure decreased the volume must increase. Our answer for the volume is greater than the initial volume and so our answer is reasonable.

          

        

        
          It is not necessary to convert to SI units for Boyle's law. Changing pressure and volume into different units involves multiplication. If you were to change the units in the above equation, this would involve multiplication on both sides of the equation, and so the conversions cancel each other out. However, although SI units don't have to be used, you must make sure that for each variable you use the same units throughout the equation. This is not true for some of the calculations we will do at a later stage, where SI units must be used.

        

        
          Worked example 2: Boyle's law

          
            The volume of a sample of gas is increased from  to  while a constant temperature is maintained. What is the final pressure of the gas under these volume conditions, if the initial pressure is ?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Choose a relevant gas law equation to calculate the unknown variable.

            The sample of gas is at constant temperature and so we can use Boyle's law:
                  

          

          
            Substitute the known values into the equation, making sure that the units for each variable are the same. Calculate the unknown variable.

            
              

            The pressure of the gas at a volume of  is 

          

          
            Check your answer

            Boyle's law states that the pressure is inversely proportional to the volume. Since the volume increased the pressure must decrease. Our answer for the pressure is less than the initial pressure and so our answer is reasonable.

          

        

        
          
            Exercise 7.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                An unknown gas has an initial pressure of  and a volume of . If the volume is increased to , what will the pressure be now?

              

              
                

            

            
              
                A bicycle pump contains  of air at a pressure of . If the air is compressed, the volume is reduced to . What is the pressure of the air inside the pump?

              

              
                

            

            
              
                The air inside a syringe occupies a volume of  and exerts a pressure of . If the end of the syringe is sealed and the plunger is pushed down, the pressure increases to . What is the volume of the air in the syringe?

              

              
                

            

            
              
                During an investigation to find the relationship between the pressure and volume of an enclosed gas at constant temperature, the following results were obtained.

                	Volume ()
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                  
	Pressure ()
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                    	
                      
                  



              
                
                  Plot a graph of pressure (p) against volume (V). Volume will be on the x-axis and pressure on the y-axis. Describe the relationship that you see.

                

                
                  

              

              
                
                  Plot a graph of p against . Describe the relationship that you see.

                

                
                  The graph is a straight line. This straight line shows the inverse relation between pressure and volume.

                

              

              
                
                  Do your results support Boyle's Law? Explain your answer.

                

                
                  The graph of p against  gives a straight line which shows that pressure is inversely proportional to volume. This is the expected result from Boyle's law.

                

              

            

            
              
                Masoabi and Justine are experimenting with Boyle's law. They both used the same amount of gas. Their data is given in the table below:

                	
                    	
                      
                        Masoabi
                      

                    
                    	
                      
                        Justine
                      

                    
                  
	
                      
                        Initial
                      

                    
                    	
                      
                        Final
                      

                    
                    	
                      
                        Initial
                      

                    
                    	
                      
                        Final
                      

                    
                  
	
                      
                        Temperature ()
                      

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        Volume 
                      

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        Pressure ()
                      

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                    	
                      
                        

                    
                  

Masoabi and Justine argue about who is correct.

              

              
                
                  Calculate the final pressure that would be expected using the initial pressure and volume and the final volume.

                

                
                  

              

              
                
                  Who correctly followed Boyle's law and why?

                

                
                  From the above calculation we see that Justine has the correct pressure as predicted by Boyle's law. Masoabi did not get the expected reading.

                  Justine kept the temperature constant and so has correctly repeated Boyle's law. Masoabi changed the temperature for the second part of the experiment and so did not repeat Boyle's law (she actually repeated another gas law).

                

              

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

      
        Charles' law: Volume and temperature of an enclosed gas (ESBNX)

        Charles' law describes the relationship between the volume and temperature of a gas. The law was first published by Joseph Louis Gay-Lussac in 1802, but he referenced unpublished work by Jacques Charles from around 1787. This law states that at constant pressure, the volume of a given mass of an ideal gas increases or decreases by the same factor as its temperature (in Kelvin) increases or decreases. Another way of saying this is that temperature and volume are directly proportional.

        	Charles' Law

          	
            The volume of an enclosed sample of gas is directly proportional to its Kelvin temperature provided the pressure and amount of gas is kept constant.

          

        

          An informal experiment is included here. This is to verify Boyle's law and to verify Charles' law (see notes under Boyle's law). In this second part of the experiment learners will verify Charles' law. You will need glass bottles, balloons, beakers or pots, water, hot plates. Learners place a balloon over the mouth of the bottle and then place it in a beaker or pot of water and see what happens. They can also place a bottle with a balloon into a freezer and see what happens.

        

        
          Charles's law

          
            Aim

            To demonstrate Charles's Law.

          

          
            Apparatus

            glass bottle (e.g. empty glass coke bottle), balloon, beaker or pot, water, hot plate

          

          
            Method

            	
                Place the balloon over the opening of the empty bottle.

              

              	
                Fill the beaker or pot with water and place it on the hot plate.

              

              	
                Stand the bottle in the beaker or pot and turn the hot plate on.

              

              	
                Observe what happens to the balloon.

              

            


          
            Results

            You should see that the balloon starts to expand. As the air inside the bottle is heated, the pressure also increases, causing the volume to increase. Since the volume of the glass bottle can't increase, the air moves into the balloon, causing it to expand.

          

          
            Conclusion

            The temperature and volume of the gas are directly related to each other. As one increases, so does the other.

          

        

        You can also see this if you place the balloon and bottle into a freezer. The balloon will shrink after being in the freezer for a short while.

        Mathematically, the relationship between temperature and pressure can be represented as follows:

        In other words, the volume is directly proportional to the temperature.

        Or, replacing the proportionality symbol with the constant of proportionality ():

        If the equation is rearranged, then:
            

        or:
            

        So we can say that:

        The equation relating volume and temperature produces a straight line graph.

        However, if we plot this graph using the Celsius temperature scale (i.e. using ), the zero point of temperature doesn't correspond to the zero point of volume. When the volume is zero, the temperature is actually  (Figure 7.6).

        
          [image: 25cf4c46a4755b0b89bf8ebeee75c5a3.png]
            Figure 7.6: The relationship between volume and temperature, shown on the Celsius temperature scale.
          

        

        A new temperature scale, the Kelvin scale must be used instead. Since zero on the Celsius scale corresponds with a Kelvin temperature of , it can be said that:

        
          

        We can write:

        
          

        or

        
          

        We can now plot the graph of temperature versus volume on the Kelvin scale. This is shown in Figure 7.7.

        
          [image: ffd6dc2dba6270bed5d177f9858ca1c0.png]
            Figure 7.7: The volume of a gas is directly proportional to its temperature, provided the pressure of the gas is constant.
          

        

        
          
            Video: 23W4
          

        

        Can you explain Charles' law in terms of the kinetic theory of gases? When the temperature of a gas increases, so does the average speed of its molecules. The molecules collide with the walls of the container more often and with greater impact. These collisions will push back the walls, so that the gas occupies a greater volume than it did at the start. We saw this in the first demonstration. Because the glass bottle couldn't expand, the gas pushed out the balloon instead.

        
          Worked example 3: Charles' law

          
            At a temperature of 
            , a certain amount of  gas occupies a volume of . What temperature will the gas be at if its volume is reduced to ? The pressure remains constant.

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            Temperature data is already in Kelvin, and so no conversions are necessary.

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            The pressure is kept constant while the volume and temperature are being varied. The amount of gas is also kept constant and so we can use Charles' law:
                  

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The gas will be at a temperature of .

          

          
            Check your answer

            Charles' law states that the temperature is directly proportional to the volume. In this example the volume decreases and so the temperature must decrease. Our answer gives a lower final temperature than the initial temperature and so is correct.

          

        

        
          Worked example 4: Charles' law

          
            Ammonium chloride and calcium hydroxide are allowed to react. The ammonia that is released in the reaction is collected in a gas syringe (a syringe that has very little friction so that the plunger can move freely) and sealed in. This gas is allowed to come to room temperature which is . The volume of the ammonia is found to be . It is now placed in a water bath set at . What will be the volume reading after the syringe has been left in the bath for  (assume the plunger moves completely freely)? (By leaving the syringe for this length of time, we can be certain that the sample of gas is at the higher temperature.)

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            Here, temperature must be converted into Kelvin, therefore:

            
              

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            The pressure is kept constant while the volume and temperature are being varied. The amount of gas is also kept constant and so we can use Charles' law:
                  

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The volume reading on the syringe will be  after the syringe has been left in the water bath for one hour.

          

          
            Check your answer

            Charles' law states that the temperature is directly proportional to the volume. In this example the temperature increases and so the volume must increase. Our answer gives a higher final volume than the initial volume and so is correct.

          

        

        
          Note that here the temperature must be converted to Kelvin since the change from degrees Celsius involves addition, not multiplication by a fixed conversion ratio (as is the case with pressure and volume.)

        

        
          
            Exercise 7.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                The table below gives the temperature (in ) of helium gas under different volumes at a constant pressure.

                	
                      
                        Volume ()
                      

                    
                    	
                      
                        Temperature ()
                      

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                  



              
                
                  Draw a graph to show the relationship between temperature and volume.

                

                
                  

              

              
                
                  Describe the relationship you observe.

                

                
                  As the volume increases so does the temperature.

                

              

              
                
                  If you extrapolate the graph (in other words, extend the graph line even though you may not have the exact data points), at what temperature does it intersect the -axis?

                

                
                  The graph intersects the -axis at 

                

              

              
                
                  What is significant about this temperature?

                

                
                  This point corresponds to absolute zero. At absolute zero all gases have no volume. This is the lowest temperature that it is possible to achieve.

                

              

              
                
                  What conclusions can you draw? Use Charles' law to help you.

                

                
                  We can conclude that volume and temperature are directly proportional.

                

              

            

            
              
                A sample of nitrogen monoxide () gas is at a temperature of  and occupies a volume of . What volume will the sample of gas have if the temperature is increased to ?

              

              
                First convert the temperature to Kelvin:
                

                
                  

              

            

            
              
                A sample of oxygen () gas is at a temperature of  and occupies a volume of . What temperature will the sample of gas be at if the volume is decreased to ?

              

              
                Note that the two volumes are not in the same units. So we convert the second volume to .
                

                
                  

              

            

            
              
                Explain what would happen if you were verifying Charles' law and you let some of the gas escape.

              

              
                If some of the gas escaped, the volume of the gas would decrease. This would lead to an decrease in the temperature. So the final temperature that you read would be lower than it should be. This will lead to the incorrect conclusion that Charles' law is not correct.

              

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

      
        Pressure-temperature relation (ESBNY)

        The pressure of a gas is directly proportional to its temperature, if the volume is kept constant (Figure 7.8). Recall that as the temperature of a gas increases, so does the kinetic energy of the particles in the gas. This causes the particles in the gas to move more rapidly and to collide with each other and with the side of the container more often. Since pressure is a measure of these collisions, the pressure of the gas increases with an increase in temperature. The pressure of the gas will decrease if its temperature decreases.

        
          You may see this law referred to as Gay-Lussac's law or as Amontons' law. Many scientists were working on the same problems at the same time and it is often difficult to know who actually discovered a particular law.

        

        
          [image: f7cecbb7d7e8805d5c1506988b58a7ec.png]
            Figure 7.8: The relationship between the temperature and pressure of a gas.
          

        

        In the same way that we have done for the other gas laws, we can describe the relationship between temperature and pressure using symbols, as follows:

        ,

        therefore:

        
          

        Rearranging this we get:

        and that, provided the amount of gas stays the same (and the volume also stays the same):

        
          Worked example 5: Pressure-temperature relation

          
            At a temperature of 
, a certain amount of oxygen () gas has a pressure of . What temperature will the gas be at if its pressure is increased to ?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            The temperature is already in Kelvin. We do not need to convert the pressure to pascals.

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            The volume is kept constant while the pressure and temperature are being varied. The amount of gas is also kept constant and so we can use the pressure-temperature relation:
                  

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The temperature will be .

          

          
            Check your answer

            The pressure-temperature relation states that the pressure is directly proportional to the temperature. In this example the pressure increases and so the temperature must increase. Our answer gives a higher final temperature than the initial temperature and so is correct.

          

        

        
          Worked example 6: Pressure-temperature relation

          
            A fixed volume of carbon monoxide () gas has a temperature of  and a pressure of . If the temperature is decreased to  what will the pressure be?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            We need to convert the given temperatures to Kelvin temperature.
        

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            
              

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The pressure will be .

          

          
            Check your answer

            The pressure-temperature relation states that the pressure is directly proportional to the temperature. In this example the temperature decreases and so the pressure must decrease. Our answer gives a lower final pressure than the initial pressure and so is correct.

          

        

        
          
            Exercise 7.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                The table below gives the temperature (in ) of helium under different pressures at a constant volume.

                	
                      
                        Pressure ()
                      

                    
                    	
                      
                        Temperature ()
                      

                    
                    	
                      
                        Temperature ()
                      

                    
                  
	
                      
                        

                    
                    	
                      
                        

                    
                    	
                  
	
                      
                        

                    
                    	
                      
                        

                    
                    	
                  
	
                      
                        

                    
                    	
                      
                        

                    
                    	
                  
	
                      
                        

                    
                    	
                      
                        

                    
                    	
                  
	
                      
                        

                    
                    	
                      
                        

                    
                    	
                  
	
                      
                        

                    
                    	
                      
                        

                    
                    	
                  



              
                
                  Convert all the temperature data to Kelvin.

                

                
                  	
                        
                          Pressure ()
                        

                      
                      	
                        
                          Temperature ()
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                  Draw a graph to show the relationship between temperature and pressure.

                

                
                  

              

              
                
                  Describe the relationship you observe.

                

                
                  There is a linear relationship. Pressure and temperature are directly proportional. The graph is a straight line.

                

              

            

            
              
                A cylinder that contains methane gas is kept at a temperature of  and exerts a pressure of . If the temperature of the cylinder increases to , what pressure does the gas now exert?

              

              
                We need to convert the given temperatures to Kelvin temperature.

                The pressure will be .

              

            

            
              
                A cylinder of propane gas at a temperature of  exerts a pressure of . When a cylinder has been placed in sunlight, its temperature increases to . What is the pressure of the gas inside the cylinder at this temperature?

              

              
                We first convert the temperature to Kelvin:

                And then we can find the pressure:

                

            

            
              
                A hairspray can is a can that contains a gas under high pressures. The can has the following warning written on it: “Do not place near open flame. Do not dispose of in a fire. Keep away from heat.” Use what you know about the pressure and temperature of gases to explain why it is dangerous to not follow this warning.

              

              
                The pressure of a gas is directly proportional to its temperature at a fixed volume. Since the volume of gas in an aerosol can does not change, this relation holds. If the temperature of the can is increased by placing near an open flame or in a hot place, the pressure will increase. This may lead to the can exploding. The same is true if you dispose of in a fire.

              

            

            
              
                A cylinder of acetylene gas is kept at a temperature of . The pressure in the cylinder is . This cylinder can withstand a pressure of  before it explodes. What is the maximum temperature that the cylinder can safely be stored at?

              

              
                

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

      
        The general gas equation (ESBNZ)

        All the gas laws we have described so far rely on the fact that the amount of gas and one other variable (temperature, pressure or volume) remains constant. Since this is unlikely to be the case most times, it is useful to combine the relationships into one equation. We will use Boyle's law and the pressure-temperature relation to work out the general gas equation.

        Boyle's law:  (constant T)

        In other words pressure is inversely proportional to the volume at constant temperature.

        Pressure-temperature relation:  (constant V)

        In other words pressure is also directly proportional to the temperature at constant volume.

        If we now vary both the volume and the temperature, the two proportionalities will still hold, but will be equal to a different proportionality constant.

        So we can combine these relationships, to get:

        Note that this says that the pressure is still directly proportional to the temperature and inversely proportional to the volume.

        If we introduce the proportionality constant, k, we get:

        or, rearranging the equation:

        We can also rewrite this relationship as follows:

        Provided the mass of the gas stays the same, we can also say that:

        In the above equation, the subscripts  and  refer to two pressure and volume readings for the same mass of gas under different conditions. This is known as the general gas equation. Temperature is always in Kelvin and the units used for pressure and volume must be the same on both sides of the equation.

        
          Remember that the general gas equation only applies if the mass (or number of moles) of the gas is fixed.

        

        
          Worked example 7: General gas equation

          
            At the beginning of a journey, a truck tyre has a volume of  and an internal pressure of . The temperature of the tyre is . By the end of the trip, the volume of the tyre has increased to  and the temperature of the air inside the tyre is . What is the tyre pressure at the end of the journey?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            We need to convert the given temperatures to Kelvin temperature.
        

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            Temperature, pressure and volume are all varying so we must use the general gas equation:
          

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The pressure will be .

          

        

        
          Worked example 8: General gas equation

          
            A sample of a gas exerts a pressure of  at . The volume under these conditions is  . The pressure increases to  and the temperature increases to . What is the new volume of the gas?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            Here, temperature must be converted into Kelvin, therefore:

            
              

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            We use the general gas equation:

            
              

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The volume will be .

          

        

        
          Worked example 9: General gas equation

          
            A cylinder of propane gas is kept at a temperature of . The gas exerts a pressure of  and the cylinder holds  of gas. If the pressure of the cylinder increases to  and  of gas leaks out, what temperature is the gas now at?

            [image: ]

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            Temperature data is already in Kelvin. All other values are in the same units.

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            Since volume, pressure and temperature are varying, we must use the general gas equation:

            
              

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The temperature will be .

          

        

        
          
            Exercise 7.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                A closed gas system initially has a volume of  and a temperature of . The pressure of the gas is unknown. If the temperature of the gas decreases to , the gas occupies a volume of  and the pressure of the gas is . What was the initial pressure of the gas?

              

              
                We first convert the temperature to Kelvin:

                Now we can use the gas equation:

                

            

            
              
                A balloon is filled with helium gas at  and a pressure of . As the balloon rises, the volume of the balloon increases by a factor of  and the temperature decreases to . What is the final pressure of the gas (assuming none has escaped)?

              

              
                We first convert the temperature to Kelvin:

                Let the initial volume be  and the final volume be 

                Now we can use the gas equation:

                

            

            
              
                 of gas at  has a temperature of . When the gas is compressed to , the temperature of the gas increases to . Calculate the final pressure of the gas.

              

              
                We first convert the temperature to Kelvin:

                Now we can use the gas equation:

                

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

      
        The ideal gas equation (ESBP2)

        In the early 1800's, Amedeo Avogadro noted that if you have samples of different gases, of the same volume, at a fixed temperature and pressure, then the samples must contain the same number of freely moving particles (i.e. atoms or molecules).

        	Avogadro's Law

          	
            Equal volumes of gases, at the same temperature and pressure, contain the same number of molecules.

          

        
You will remember from the previous section, that we combined different gas law equations to get one that included temperature, volume and pressure. In this equation

        the value of k is different for different masses of gas.

        We find that when we calculate  for  of gas that we get:

        This result is given a special name. It is the universal gas constant, .  is measured in units of . No matter which gas we use,  of that gas will have the same constant.

        
          A joule can be defined as . So when you are using the ideal gas equation you must use the SI units to ensure that you get the correct answer.

        

        If we now extend this result to any number of moles of a gas we get the following:

        where  is the number of moles of gas.

        Rearranging this equation gives:

        This is the ideal gas equation. When you work with this equation you must have all units in SI units.

        
          All quantities in the equation  must be in the same units as the value of R. In other words, SI units must be used throughout the equation.

        

        
          
            Video: 23WK
          

        

        
          Worked example 10: Ideal gas equation

          
            Two moles of oxygen  gas occupy a volume of  at a temperature of . Calculate the pressure of the gas under these conditions.

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            We need to convert the temperature to Kelvin and the volume to :
                  

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            We are varying everything (temperature, pressure, volume and amount of gas) and so we must use the ideal gas equation.
        

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The pressure will be  or .

          

        

        
          Worked example 11: Ideal gas equation

          
            Carbon dioxide  gas is produced as a result of the reaction between calcium carbonate and hydrochloric acid. The gas that is produced is collected in a container of unknown volume. The pressure of the gas is  at a temperature of . If the number of moles of gas collected is , what is the volume?

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            We need to convert the temperature to Kelvin and the pressure to :
                  

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            We are varying everything (temperature, pressure, volume and amount of gas) and so we must use the ideal gas equation.
        

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The volume is .

          

        

        
          Worked example 12: Ideal gas equation

          
            Nitrogen  reacts with hydrogen  according to the following equation:

             ammonia  gas is collected in a separate gas cylinder which has a volume of . The pressure of the gas is . Calculate the temperature of the gas inside the cylinder.

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            We must convert the volume to  and the pressure to :
                      

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            
              

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The temperature is .

          

        

        
          Worked example 13: Ideal gas equation

          
            Calculate the number of moles of air particles in a classroom of length , a width of  and a height of  on a day when the temperature is  and the air pressure is 
.

          

          
            Calculate the volume of air in the classroom

            The classroom is a rectangular prism (recall grade  maths on measurement). We can calculate the volume using:
                    

          

          
            Write down all the information that you know about the gas.

            
              

          

          
            Convert the known values to SI units if necessary.

            We must convert the temperature to  and the pressure to :
                      

          

          
            Choose a relevant gas law equation that will allow you to calculate the unknown variable.

            
              

          

          
            Substitute the known values into the equation. Calculate the unknown variable.

            
              

            The number of moles in the classroom is .

          

        

        
          
            Exercise 7.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
                An unknown gas has a pressure of , a temperature of  and the number of moles is . What is the volume of the sample?

              

              
                First convert all units to SI units:

                Now we can use the ideal gas equation to find the volume of gas:

                

            

            
              
                 of chlorine  occupies a volume of  at a temperature of . What is the pressure of the gas under these conditions?

              

              
                First find the number of moles of chlorine gas:

                Next convert all units to SI units:

                Now we can use the ideal gas equation to find the pressure:

                

            

            
              
                An average pair of human lungs contains about  of air after inhalation and about   after exhalation. Assuming that air in your lungs is at  and , determine the number of moles of air in a typical breath.

              

              
                One breath has a volume of:

                Convert all units to SI units:

                Now we can use the ideal gas equation to find the number of moles:

                

            

            
              
                A learner is asked to calculate the answer to the problem below:

                
                  Calculate the pressure exerted by  of nitrogen gas in a container with a volume of  at a temperature of .
                

                The learner writes the solution as follows:

                

              
                
                  Identify  mistakes the learner has made in the calculation.

                

                
                  The learner has not used the correct equation. The ideal gas equation is . The learner did not convert the volume to SI units.

                

              

              
                
                  Are the units of the final answer correct?

                

                
                  The pressure should be given in pascals () first and then converted to kiloPascals ().

                

              

              
                
                  Rewrite the solution, correcting the mistakes to arrive at the right answer.

                

                
                  

              

            

            
              
                Most modern cars are equipped with airbags for both the driver and the passenger. An airbag will completely inflate in . This is important because a typical car collision lasts about . The following reaction of sodium azide (a compound found in airbags) is activated by an electrical signal:

                
                  

              

              
                
                  Calculate the mass of  needed to inflate a sample airbag to a volume of  at  and . Assume the gas temperature remains constant during the reaction.

                

                
                  We first convert all units to SI units:

                  Next we convert the number of moles to grams:

                  

              

              
                
                  The above reaction produces heat, which raises the temperature in the airbag. Describe, in terms of the kinetic theory of gases, how the pressure in the sample airbag will change, if at all, as the gas temperature returns to .

                

                
                  When the temperature decreases the intensity of collisions with the walls of the airbag and between particles decreases. Therefore pressure decreases.

                

              

            

          For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"

        

      

    

  
        7.3 Chapter summary (ESBP3)
Presentation: 23WS
	
            
The kinetic theory of gases helps to explain the behaviour of gases under different conditions.


          

	
            
The kinetic theory of gases states that gases are made up of constantly moving particles that have attractive forces between them.


          

	
            
The pressure of a gas is a measure of the number of collisions of the gas particles with each other and with the sides of the container that they are in.


          

	
            
The temperature of a substance is a measure of the average kinetic energy of the particles.


          

	
            
An ideal gas has identical particles of zero volume, with no intermolecular forces between the particles. The atoms or molecules in an ideal gas move at the same speed.


          

	
            
A real gas behaves like an ideal gas, except at high pressures and low temperatures. At low temperatures, the forces between molecules become significant and the gas will liquefy. At high pressures, the volume of the particles becomes significant.


          

	
            
Boyle's law states that the pressure of a fixed quantity of gas is inversely proportional to the volume it occupies so long as the temperature remains constant. In other words,  or:


            

	
            
Charles' law states that the volume of an enclosed sample of gas is directly proportional to its Kelvin temperature provided the pressure and amount of gas remains constant. In other words,  or:


            

	
            
The pressure of a fixed mass of gas is directly proportional to its temperature, if the volume is constant. In other words,  or:


            

	
            
For Charles' law and for the pressure-temperature relation the temperature must be written in Kelvin. Temperature in degrees Celsius () can be converted to temperature in Kelvin () using the following equation:


            

	
              
Combining Boyle's law and the relationship between the temperature and pressure of a gas, gives the general gas equation, which applies as long as the amount of gas remains constant. The general gas equation is , or:


            

	
              
Avogadro's law states that equal volumes of gases, at the same temperature and pressure, contain the same number of molecules.


          

	
              
The universal gas constant (R) is  . This constant is found by calculating  for  of any gas.


          

	
              
Extending the above calculation to apply to any number of moles of gas gives the ideal gas equation:


              In this equation, SI units must be used. The SI unit for volume is , for pressure  it is  and for temperature it is .


          


	Physical Quantities
	Quantity	Unit name	Unit symbol
	Moles ()	moles	
	Pressure ()	pascals	
	Temperature ()	kelvin	
	Volume ()	meters cubed	


            Units used in ideal gases
          



        Exercise 7.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word or term for each of the following definitions.



        
A gas is that has identical particles of zero volume, with no intermolecular forces between the particles.


    

        Ideal gas
    


        
The law that states that the volume of a gas is directly proportional to the temperature of the gas, provided that the pressure and the amount of the gas remain constant.


    

        Charles' law
    


        
A measure of the average kinetic energy of gas particles.


        

              Temperature
        



          
Which one of the following properties of a fixed quantity of a gas must be kept constant during an investigation of Boyle's law?


          	
              
density


            

	
              
pressure


            

	
              
temperature


            

	
              
volume


            


(IEB 2003 Paper )


        

            Temperature must be kept constant.
        


          
Three containers of equal volume are filled with equal masses of helium, nitrogen and carbon dioxide gas respectively. The gases in the three containers are all at the same temperature. Which one of the following statements is correct regarding the pressure of the gases?


          	
              
All three gases will be at the same pressure


            

	
              
The helium will be at the greatest pressure


            

	
              
The nitrogen will be at the greatest pressure


            

	
              
The carbon dioxide will be at the greatest pressure


            


(IEB 2004 Paper )


        


                The sample of helium gas will be at the greatest pressure.

        


          
The ideal gas equation is given by pV = nRT. Which one of the following conditions is true according to Avogadro's hypothesis?


          	a
	
	(T = constant)

	b
	
	(p = constant)

	c
	
	(p, T = constant)

	d
	
	(n = constant)


(DoE Exemplar paper , 2007)


        


          , with p, T constant.

        


        
Complete the following table by stating whether or not the property is constant or variable for the given gas law.


        	Law
	Pressure (p)
	Volume (V)
	Temperature (T)
	Moles (n)

	Boyle's law
				
	Charles' law
				
	Gay-Lussac's law
				
	General gas equation
				
	Ideal gas equation
				



          	Law
	Pressure (p)
	Volume (V)
	Temperature (T)
	Moles (n)

	Boyle's law
	variable
	variable
	constant
	constant

	Charles' law
	constant
	variable
	variable
	constant

	Gay-Lussac's law
	variable
	constant
	variable
	constant

	General gas equation
	variable
	variable
	variable
	constant

	Ideal gas equation
	variable
	variable
	variable
	variable





Use your knowledge of the gas laws to explain the following statements.



        
It is dangerous to put an aerosol can near heat.


    

        
As the temperature of a gas increases the pressure also increases (provided the volume stays constant). Since the volume of an aerosol can stays constant, the pressure will increase and cause the can to explode.


    


        
A pressure vessel that is poorly designed and made can be a serious safety hazard (a pressure vessel is a closed, rigid container that is used to hold gases at a pressure that is higher than the normal air pressure).


    

        
As the temperature of a gas increases the pressure also increases (provided the volume stays constant). Since the volume of a pressure vessel stays constant, the pressure will increase if the temperature increases and cause the vessel to explode. Also since the vessel keeps the gas at a higher pressure than normal, the gas is more likely to burst out of the container.


    


        
The volume of a car tyre increases after a trip on a hot road.


        

              
Volume is proportional to temperature at a fixed pressure. The pressure of a car tyre is fixed. After a long trip, the temperature of the tyre increases which leads to an increase in the volume.


        



Copy the following set of labelled axes and answer the questions that follow:

[image: 5a0aa468d2bb138128a51241c76f8908.png]

    
On the axes, using a solid line, draw the graph that would be obtained for a fixed mass of an ideal gas if the pressure is kept constant.




    [image: 5d44bf82551e7cadd854c26fc7956409.png]


     
If the gradient of the above graph is measured to be , calculate the pressure that  of this gas would exert.


     

         
The equation of a straight line graph is . Since the above graph intersects the y-axis at , . We are told that the gradient is . So the equation for the above graph is .


              
The ideal gas equation is . Since the above graph plots temperature on the x-axis and volume on the y-axis, we rearrange the ideal gas equation to find: .


        
Therefore, the gradient of the graph is equal to .


        



          
Two gas cylinders, A and B, have a volume of  and  respectively. Cylinder A contains  gas at pressure p and cylinder B contains  gas at . The ratio of the Kelvin temperatures A:B is :. Calculate the pressure of the gas (in ) in cylinder A.


          
(IEB 2002 Paper )


        


                
Let the temperature of gas B be  and the temperature of gas A is then .


                
We convert the pressure of gas B to SI units:


                For gas B we have:


                So the temperature of gas A is:


                For gas A we have:


                


A learner investigates the relationship between the Celsius temperature and the pressure of a fixed amount of helium gas in a  closed container. From the results of the investigation, she draws the graph below:

[image: 769964e917dac24c21aa03ed8b3c0ad0.png]

        
Under the conditions of this investigation, helium gas behaves like an ideal gas. Explain briefly why this is so.


    

        
The pressure is not high enough to cause molecular volume to start taking effect. The temperature range is well above heliums boiling point to prevent helium becoming a liquid.


    


        
From the shape of the graph, the learner concludes that the pressure of the helium gas is directly proportional to the Celsius temperature. Is her conclusion correct? Briefly explain your answer.


    

        
No. The pressure is directly proportional to the Kelvin temperature. The conversion between Kelvin and Celsius relies on addition and subtraction. This conversion affects the proportionality constant differently depending on whether Celsius or Kelvin is used. If the conversion used multiplication or division then the learners conclusion would be correct.


    


        
Calculate the pressure of the helium gas at .


    

        
At  the pressure is . Using the relationship between pressure and temperature we find the pressure:


            


        
Calculate the mass of helium gas in the container.


    

              
We can use either of the temperature-pressure readings.


                
The number of moles is:


              And the mass is:


                



          
One of the cylinders of a motor car engine, before compression contains  of a mixture of air and petrol in the gaseous phase, at a temperature of  and a pressure of . If the volume of the cylinder after compression decreases to one tenth of the original volume, and the temperature of the gas mixture rises to , calculate the pressure now exerted by the gas mixture.


        

          
First convert the temperature to Kelvin and the volume to :


          Now we can find the pressure:


            


    
A gas of unknown volume has a temperature of . When the temperature of the gas is increased to , the volume is found to be . What was the initial volume of the gas?


          

            
First convert the temperature to Kelvin:


          Next we an find the initial volume:


            


A gas has an initial volume of  and a temperature of .



        
If the volume is reduced to , what will the temperature of the gas be in Kelvin?


    

        


        
Has the temperature increased or decreased?


    

        Decreased.
    


        
Explain this change, using the kinetic theory of gases.


          

                
When the temperature of a gas decreases, so does the average speed of its molecules. The molecules collide with the walls of the container less often and with lesser impact. These collisions will not push back the walls, so that the gas occupies a lesser volume than it did at the start.


            



In an experiment to determine the relationship between pressure and temperature of a fixed mass of gas, a group of learners obtained the following results:

	Pressure ()
	
	
	
	

	Temperature ()
	
	
	
	

	Total gas volume ()
	
	
	
	




        
Draw a straight-line graph of pressure (on the dependent, y-axis) versus temperature (on the independent, x-axis) on a piece of graph paper. Plot the points. Give your graph a suitable heading.


    

        


        
A straight-line graph passing through the origin is essential to obtain a mathematical relationship between pressure and temperature..


        
Extrapolate (extend) your graph and determine the temperature (in ) at which the graph will pass through the temperature axis.


    

        
See above.


    


        
Write down, in words, the relationship between pressure and Kelvin temperature.


    

        
The pressure for a fixed mass of gas is directly proportional to the Kelvin temperature.


    


        
From your graph, determine the pressure (in ) at . Indicate on your graph how you obtained this value.


    

        
 is . So we draw a line from  to the graph and then draw a line across to the y-axis. (See graph above).


        
This gives a pressure of about  (you can check this by calculation).


    


        
How would the gradient of the graph be affected (if at all) if a larger mass of the gas is used? Write down ONLY increases, decreases or stays the same.


        

              Increases.
        


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 8: Quantitative aspects of chemical change

This topic builds on the gr10 chapter of the same title. A quick revision (no more than 15 minutes) of the gr10 work would greatly help learners to recall how to calculate molar masses, number of moles and concentration. In this chapter learners will learn about molar volumes of gases, concentration of solutions, more on stoichiometry and volume relationships in gaseous reactions. Topics covered in this chapter are:

	
1 mole of gas occupies  and expansion to any number of moles of gas


              
In grade 10 learners learnt about the molar volume of gases. This concept is refreshed here and then expanded on to cover any number of moles of gases. This is a very important result that is used in stoichiometric calculations to go from volume of a gas to number of moles and from there via the balanced equation to the desired quantity of one of the products or reactants in that reaction.


              

	
Interpretation of chemical equations


            
Learners should be able to understand that chemical equations can be interpreted in words or in symbols (as seen in grade 10) or in terms of the quantities of the substances involved in the reaction. This second interpretation is a valuable skill for stoichiometric calculations.


            

	
Calculation of molar concentration of solutions and expanding this to titration calculations


            
CAPs lists an activity on titration calculations which is worked into the text with concentration calculations. In grade 10 learners learnt about calculating concentration, in this chapter concentration calculations are expanded to cover titrations.


            

	
Limiting reagents


            
In grade 10 learners saw how to use the balanced chemical equation to move from products to reactants and vice versa. This is now expanded on to include information about both reactants where learners have to determine which reactant is limiting and which is in excess before calculating the amount of product formed.


            

	
Percent yield


            
In this section learners are introduced to percent yield. Care must be taken in this section to ensure that learners do not mix up theoretical yield and percent yield. The percent yield can only be determined from experiment, while the theoretical yield comes from stoichiometric calculations.


            

	
Empirical and molecular formula


            
This is revision from grade 10. Learners are reminded how to calculate the empirical and molecular formula of a substance and are reminded about percent composition.


            

	
Percent purity


            
The concept of percent purity is the last concept that is covered. This looks at how pure a sample of a compound is. It is important to note that CAPs refers to percent purity as being interchangeable with percent composition which is not strictly true. Percent composition deals with how much of a particular element is in a substance while percent purity deals with how much of a compound is in a sample or how pure your final product in a reaction is.


            

	
Calculations involving gases, liquids and solids


            
CAPs also lists an activity on precipitation calculations which can be included in the final topic.


            
At the end of the chapter learners bring together all the concepts that they have learnt into this topic. Learners are introduced to the idea that the balanced chemical equation can be used to calculate any quantity of a substance from any of the other products or reactions in that reaction. This is particularly important as reactions do not occur in just one state but occur in multiple states and being able to move freely between, for example, calculating moles of a gas to calculating mass of a substance, is an important skill.


            




Wherever we look in real life we see the importance of mixing things in precise quantities. Cooking and baking, the medicines you take when sick, the products that you buy, all of these rely on the ingredients being mixed in specific amounts. And even the amount of product formed relies on how much of each ingredient is used. In this chapter we will look at some of these quantities and how they can be calculated.


In grade 10 we learnt about writing chemical equations and about the information that can be obtained from a balanced chemical equation. In this chapter we are going to explore these concepts further and learn more about gases, solutions and reactions. We will explore the concept of theoretical yield in greater detail and learn about limiting reagents.

[image: ]
	Ratio and proportion - Physical Sciences, Grade 10, Science skills

	Equations - Mathematics, Grade 10, Equations and inequalities

	Units and unit conversions - Physical Sciences, Grade 10, Science skills



8.1 Gases and solutions (ESBP4)

We will begin by taking a closer look at gases and solutions and work out how to solve problems relating to them.

Molar volumes of gases (ESBP5)

It is possible to calculate the volume of one mole of gas at standard temperature and pressure (STP) using what we now know about gases.


STP is a temperature of  and a pressure of . The amount of gas is usually .



We write down all the values that we know about one mole of gas at STP:

Now we can substitute these values into the ideal gas equation:





The volume of 1 mole of gas at STP is .


And if we had any number of moles of gas, not just one mole then we would get:
       


The standard units used for this equation are p in , V in  and T in . Remember also that  and .


Worked example 1: Molar gas volume

              
What is the volume of  of hydrogen gas at STP?


          
Find the volume







Reactions and gases (ESBP6)

Some reactions take place between gases. For these reactions we can work out the volumes of the gases using the fact that volume is proportional to the number of moles.


We can use the following formula:

where:


The number in front of a reactant or a product in a balanced chemical equation is called the stoichiometric coefficient or stoichiometric ratio.


Worked example 2: Volume and gases

            
Hydrogen and oxygen react to form water according to the following equation:


        



        
If  of oxygen is used, what volume of water is produced?


          
Determine the volume of water produced in the reaction.


We use the equation given above to work out the volume of water needed:
        




We can interpret the chemical equation in the worked example above () as:


 moles of hydrogen react with  mole of oxygen to produce  moles of water. We can also say that  volumes of hydrogen react with  volume of oxygen to produce  volumes of water.

Worked example 3: Gas phase calculations

            
What volume of oxygen at STP is needed for the complete combustion of  of propane ()? (Hint:  and  are the products as in all combustion reactions)


          
Write a balanced equation for the reaction.





Determine the volume of oxygen needed for the reaction.


We use the equation given above to work out the volume of oxygen needed:
        



Exercise 8.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
Methane burns in oxygen, forming water and carbon dioxide according to the following equation:


              If  of methane is used, what volume of water is produced?


            

              

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Solutions (ESBP7)

In grade 10 you learnt how to calculate the molar concentration of a solution. The molar concentration of a solution is the number of moles of solute per litre of solvent (). This is more commonly given as moles of solute per cubic decimetre of solution ().


To calculate concentration we use , where  is the molar concentration,  is the number of moles and  is the volume of the solution.


Calculating molar concentrations is useful to determine how much solute we need to add to a given volume of solvent in order to make a standard solution.


A standard solution is a solution in which the concentration is known to a high degree of precision. When we work with standard solutions we can take the concentration to be constant.


When you are busy with these calculations, you will need to remember the following:


===, therefore dividing a volume in  by  will give you the equivalent volume in .


Worked example 4: Concentration calculations

            
How much sodium chloride (in g) will one need to prepare  of a standard solution with a concentration of ?


          
Convert all quantities into the correct units for this equation.


The volume must be converted to :
              


Calculate the number of moles of sodium chloride needed.





Convert moles of  to mass.


To find the mass of  we need the molar mass of . We can get this from the periodic table (recall from grade 10 how to calculate the molar mass of a compound).

The mass of sodium chloride needed is 




We will now look at another use of concentration which is for titration calculations.


Titrations


A titration is a technique for determining the concentration of an unknown solution. Titrations can be done using many different types of reactions. Acid-base reactions and redox reactions are both commonly used for titrations.


In grade 10 you did a simple acid-base titration. Now we will look at how to calculate the concentration of an unknown solution using an acid-base titration.


When performing a titration we say that the substance of unknown concentration is titrated with the standard solution. A pipette is a measuring device that is used to measure an exact amount of a liquid. If you use a pipette to add liquid to a flask then you would say that the liquid was pipetted into a flask.



We can reduce the number of calculations that we have to do in titration calculations by using the following:
              


The  and  are the stoichiometric coefficients of compounds A and B respectively.

Worked example 5: Titration calculation

              
Given the equation:


              



              
 of a  hydrochloric acid solution was pipetted into a conical flask and titrated with sodium hydroxide. It was found that  of the sodium hydroxide was needed to neutralise the acid. Calculate the concentration of the sodium hydroxide.


            
Write down all the information you know about the reaction, and make sure that the equation is balanced.


: 


: ; 


The equation is already balanced.


Convert the volume to 


Calculate the concentration of the sodium hydroxide





The concentration of the  solution is 



Worked example 6: Titration calculation

              

 of sulfuric acid is dissolved in water and the final solution has a volume of . Using an acid-base titration, it was found that   of this solution was able to completely neutralise   of a sodium hydroxide solution. Calculate the concentration of the sodium hydroxide in .


            
Write a balanced equation for the titration reaction.





Calculate the concentration of the sulfuric acid solution.


First convert the volume into :

Then calculate the number of moles of sulfuric acid:

Now we can calculate the concentration of the sulfuric acid:


Calculate the concentration of the sodium hydroxide solution.


Remember that only  or  of the sulfuric acid solution is used.






Exercise 8.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                  
Acetylene () burns in oxygen according to the following reaction:


                  If  of acetylene gas is burnt, what volume of carbon dioxide will be produced?


              

                  


 of magnesium chloride () is dissolved in  of water.



                
Calculate the concentration of the solution.


            

                
The number of moles of magnesium chloride is:
                


            
To convert from  to  we divide by  ( =  = ):
                


            
The concentration is:


                


                
What mass of magnesium chloride would need to be added for the concentration to become ?


          

            
We first work out what mass of magnesium chloride is needed to make a solution with a concentration of . The volume will still be .
                


            
This gives a mass of:
            


            
To get from a concentration of  to a concentration of  we must add:
            
            of magnesium chloride.


          



            
Given the equation:


              



              
 of a  potassium hydroxide () solution was pipetted into a conical flask and titrated with nitric acid (). It was found that  of the nitric acid was needed to neutralise the base. Calculate the concentration of the nitric acid.


          


              
Write down all the information you know about the reaction, and make sure that the equation is balanced.


              
: ; 


                
: 


                
The equation is already balanced.


                  
Next convert the volumes to 


                  And now we can work out the concentration of the nitric acid:


              


            
Given the equation:


              



              
 of a  calcium hydroxide () solution was pipetted into a conical flask and titrated with phosphoric acid (). It was found that  of the phosphoric acid was needed to neutralise the base. Calculate the concentration of the phosphoric acid.


          

              
Write down all the information you know about the reaction, and make sure that the equation is balanced.


              
: ; 


                
: 


                
The equation is already balanced.


                  
Next convert the volumes to 


                  And now we can work out the concentration of the nitric acid:


              


        
A  sample of an antacid (which contains mostly calcium carbonate) is dissolved in water. The final solution has a volume of  .  of this solution is then pipetted into a conical flask and titrated with hydrochloric acid. It is found that  of the hydrochloric acid completely neutralises the antacid solution. What is the concentration of the hydrochloric acid?


    
The equation for this reaction is:


    

    
First convert the volume into :
                    


                
Then calculate the number of moles of calcium carbonate:
                    


                
Now we can calculate the concentration of the calcium carbonate:
                    


                
Now calculate the concentration of the hydrochloric acid.


                
Remember that only  or  of the calcium carbonate solution is used.


                



            

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"




        8.2 Stoichiometric calculations (ESBP8)

In grade 10 you learnt how to write balanced chemical equations and started looking at stoichiometric calculations. By knowing the ratios of substances in a reaction, it is possible to use stoichiometry to calculate the amount of either reactants or products that are involved in the reaction.


The following figure highlights the relation between the balanced chemical equation and the number of moles:

[image: ec8065415ec79cff7f181097e6a91ba1.png]Stoichiometric flow diagram

In grade 10 we explored some of the concepts of stoichiometry. We looked at how to calculate the number of moles of a substance and how to find the molar mass. We also looked at how to find the molecular and empirical formulae of substances. Now we will explore more of these concepts such as limiting reagents, percent purity and percent yield.

Limiting reagents (ESBP9)
What is a limiting reagent?

For this activity you will need A4 sheets of paper in white, red, blue, yellow, green and pink. (or you can use several sheets of white paper and colour them using kokis or crayons).


Tear the white sheet into five pieces, the red sheet into ten pieces, the blue sheet into eight pieces, the yellow sheet into seven pieces, the green sheet into nine pieces and the pink piece into four pieces.

	
Stick two red pieces to each white piece. Do you have any red or white pieces left?



	
Stick one yellow piece to each blue piece. Do you have any yellow or blue pieces left?



	
Stick three green pieces to each pink piece. Do you have any green or pink pieces left?




You should find that you had no red or white pieces left. For the blue and yellow pieces you should have one blue piece left. And for the green and pink pieces you should have had one pink piece left.


We say that the pink and blue pieces were in excess while the green and yellow sheets were limiting. In other words you would have had to tear the green and yellow sheets into more pieces or you would have had to tear the blue and pink pieces into less pieces.




In the above activity we could solve the problem of having too many or too few pieces of paper by simply tearing the pieces of paper into more pieces. In chemistry we also encounter this problem when mixing different substances. Often we will find that we added too much or too little of a particular substance. It is important to know that this happens and to know how much (i.e. the quantities) of different reactants are used in the reaction. This knowledge is used in industrial reactions.

	Limiting reagent
	A limiting reagent (or reactant) is a reagent that is completely used up in a chemical reaction.

	Excess reagent
	An excess reagent (or reactant) is a reagent that is not completely used up in a chemical reaction.

Simulation: 23XN

Worked example 7: Limiting reagents

            
Sulfuric acid () reacts with ammonia () to produce the fertiliser ammonium sulfate () according to the following equation:


            



            
What is the maximum mass of ammonium sulfate that can be obtained from  of sulfuric acid and  of ammonia?


          
Convert the mass of sulfuric acid and ammonia into moles


Moles of sulfuric acid:
                      


Moles of ammonia:
                      


Use the balanced equation to determine which of the reactants is limiting.


We need to look at how many moles of product we can get from each reactant. Then we compare these two results. The smaller number is the amount of product that we can produce and the reactant that gives the smaller number, is the limiting reagent.


The mole ratio of  to  is . So the number of moles of  that can be produced from the sulfuric acid is:
        


The mole ratio of  to  is . So the number of moles of  that can be produced from the ammonia is:
        


Since we get less  from  than is produced from , the sulfuric acid is the limiting reactant.


Calculate the maximum mass of ammonium sulfate that can be produced


From the step above we saw that we have  of .


The maximum mass of ammonium sulfate that can be produced is calculated as follows:





The maximum mass of ammonium sulfate that can be produced is .



Exercise 8.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                    
When an electrical current is passed through a sodium chloride solution, sodium hydroxide can be produced according to the following equation:


                    



                    
What is the maximum mass of sodium hydroxide that can be obtained from  of sodium chloride and  of water?


                

                    
Moles of sodium chloride:
                      


              
Moles of water:
                      


              
Now we look at the number of moles of product that each reactant can form.


              
The mole ratio of  to  is . So the number of moles of  that can be produced from water is:
        


        
The mole ratio of  to  is  (or ). So the number of moles of  that can be produced from sodium chloride is:
        


        
Since  produces less  than is produced from , the sodium chloride is the limiting reagent.


              
We have  of .


              
The maximum mass of sodium hydroxide that can be produced is calculated as follows:


             



              
The maximum amount of sodium hydroxide that can be produced is .


                

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Percent yield (ESBPB)

The percent yield of a reaction is very important as it tells us how efficient a reaction is. A reaction that has a low percent yield is not very useful in industry. If you are making a new medicine or pesticide and your reaction has a low percent yield then you would search for a different way of doing the reaction. This reduces the amount of (often very expensive) chemicals that you use and reduces waste.


The percent yield can be calculated using:
            
            where the actual yield is the amount of product that is produced when you carry out the reaction and the theoretical yield is the amount of product that you calculate for the reaction using stoichiometric methods.

Worked example 8: Percent yield

            
Sulfuric acid () reacts with ammonia () to produce the fertiliser ammonium sulfate () according to the following equation:


            



            
A factory worker carries out the above reaction (using  of sulfuric acid and  of ammonia) and gets  of ammonium sulfate. What is the percentage yield of the reaction?


          
Determine which is the limiting reagent


We determined the limiting reagent for this reaction with the same amounts of reactants in the previous worked example, so we will just use the result from there.


Sulfuric acid is the limiting reagent. The number of moles of ammonium sulfate that can be produced is .


Calculate the theoretical yield of ammonium sulphate


From the previous worked example we found the maximum mass of ammonium sulfate that could be produced.


The theoretical yield (or maximum mass) of ammonium sulfate that can be produced is .


Calculate the percentage yield





This reaction has a high percent yield and so would therefore be a useful reaction to use in industry.



Exercise 8.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                    
When an electrical current is passed through a sodium chloride solution, sodium hydroxide can be produced according to the following equation:


                    



                    
A chemist carries out the above reaction using  of sodium chloride and  of water. The chemist finds that they get  of sodium hydroxide. What is the percentage yield?


                

                    
We first find the limiting reagent.


                    
Moles of sodium chloride:
                      


              
Moles of water:
                      


              
Now we look at the number of moles of product that each reactant can form.


              
The mole ratio of  to  is . So the number of moles of  that can be produced from water is:
        


        
The mole ratio of  to  is  (or ). So the number of moles of  that can be produced from sodium chloride is:
        


        
Since  produces less  than is produced from , the sodium chloride is the limiting reagent.


              
We have  of .


              
The maximum mass of sodium hydroxide that can be produced is calculated as follows:


             



              
The maximum amount (theoretical yield) of sodium hydroxide that can be produced is .


              
The percent yield is:


              

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Molecular and empirical formulae (ESBPC)

Molecular and empirical formulae were introduced in grade 10. The empirical formula is the simplest formula of a compound (and represents the ratio of atoms of each element in a compound). The molecular formula is the full formula of the compound (and represents the total number of atoms of each element in a compound). You should also recall from grade 10 the percent composition of a substance. This is the percentage by molecular mass that each element contributes to the overall formula. For example water () has the following percentage composition: % oxygen and % hydrogen.

Worked example 9: Empirical and molecular formula

            
Vinegar, which is used in our homes, is a dilute form of acetic acid. A sample of acetic acid has the following percentage composition: % carbon, % hydrogen and % oxygen.


              	
                  
Determine the empirical formula of acetic acid.


                

	
                  
Determine the molecular formula of acetic acid if the molar mass of acetic acid is .


                



Find the mass


In  of acetic acid, there is: ,  and .


Find the moles








Find the empirical formula


To find the empirical formula we first note how many moles of each element we have. Then we divide the moles of each element by the smallest of these numbers, to get the ratios of the elements. This ratio is rounded off to the nearest whole number.

	
	
	

	
	
	

	
	
	

	1
	2
	1


The empirical formula is .


Find the molecular formula


The molar mass of acetic acid using the empirical formula () is . However the question gives the molar mass as . Therefore the actual number of moles of each element must be double what it is in the empirical formula ().
The molecular formula is therefore  or 



Exercise 8.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
A sample of oxalic acid has the following percentage composition: % carbon, % hydrogen and % oxygen.


              
Determine the molecular formula of oxalic acid if the molar mass of oxalic acid is .


          

              
In  of oxalic acid, there is: ,  and .


              



              



              
To find the empirical formula we first note how many moles of each element we have. Then we divide by the smallest number to get the ratios of each element. This ratio is rounded off to the nearest whole number.


              	
	
	

	
	
	

	
	
	

	1
	1
	2


The empirical formula is .


              
The molar mass of oxalic acid using the empirical formula is . However the question gives the molar mass as . Therefore the actual number of moles of each element must be double what it is in the empirical formula (). The molecular formula is therefore .


          

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Percent purity (ESBPD)

The final use of stoichiometric calculations that we will look at is to determine the percent purity of a sample. Percent purity is important since when you make a compound you may have a small amount of impurity in the sample and you would need to keep this below a certain level. Or you may need to know how much of a particular ion is dissolved in water to determine if it is below the legally allowed level.


Percent purity can be calculated using:
            

Worked example 10: Percent purity

              
Shells contain calcium carbonate () as well as other minerals. Faarah wants to know how much calcium carbonate is in a shell. She finds that the shell weighs . After performing some more experiments she finds that the mass of calcium carbonate and the crucible (a container that is used to heat compounds in) is . The mass of the crucible is . How much calcium carbonate is in the shell?


          
Write down an equation for percent purity


Percent purity is given by:
                


Find the mass of the product


We are given the mass of the crucible and the mass of the crucible with the product. We need to subtract the mass of the crucible from the mass of the crucible with the product to obtain only the mass of the product.
                        


Calculate the answer.


Substituting the calculated mass into the equation for percent purity gives:
            



Worked example 11: Percent purity

              
Limestone is mostly calcium carbonate (). Jake wants to know how much calcium carbonate is in a sample of limestone. He finds that the sample weighs . He then adds concentrated hydrochloric acid () to the sample. The equation for this reaction is:
                  


              
If the mass of calcium chloride produced is , what is the percent purity of the limestone sample?


          
Calculate the number of moles of calcium chloride


The number of moles of calcium chloride is:
                      


Calculate the number of moles of calcium carbonate


The molar ratio of calcium chloride to calcium carbonate is 1:1. Therefore the number of moles of calcium carbonate is .


Calculate the mass of calcium carbonate


The mass of calcium carbonate is:
                      


Calculate the percent purity


Substituting the calculated mass into the equation for percent purity gives:
            



Exercise 8.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                    
Hematite contains iron oxide () as well as other compounds. Thembile wants to know how much iron oxide is in a sample of hematite. He finds that the sample of hematite weighs . After performing some experiments he finds that the mass of iron oxide and the crucible (a container that is used to heat compounds in) is . The mass of the crucible is . How much iron oxide is in the sample of hematite?


                

              
Percent purity is given by:


                We are given the mass of the product and the mass of the crucible. We need to subtract the mass of the crucible from this to obtain just the mass of the product.


                        Substituting the calculated mass into the equation for percent purity gives:


            

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



This chapter includes a recommended experiment for informal assessment. It is recommended that you do this experiment as a demonstration for your class. In this experiment you will show your learners what happens when a small sample (about ) of lead(II) nitrate is heated. You must work outside or in a well ventilated space and remember that lead(II) nitrate makes a crackling sound on heating.


A second experiment to determine the percent yield of magnesium carbonate from magnesium sulfate (Epsom salts) and sodium carbonate (washing soda) has also been included. You will need magnesium sulfate, sodium carbonate, mass meter, hot plate or Bunsen burner, small heat resistant beakers, funnel and filter paper. If time and space permits, learners can write their names on their pieces of filter paper before filtering and leave these in an undisturbed place (such as a back room) overnight to dry before weighing them. If this cannot be done remind learners that due to their samples containing some water the sample may not be completely dry when weighing. This makes it slightly harder to take a mass reading and may lead to a percent yield of greater than %.


When working with a Bunsen burner you must ensure that the room is well ventilated by opening all windows. Also ensure that learners tie long hair up and tuck in any loose clothing.


Video: 23XT

The thermal decomposition of lead(II) nitrate
Aim

To observe what happens when lead(II) nitrate is heated.



Apparatus
	Bunsen burner

	Test tube (glass)

	Test tube holder

	 lead(II) nitrate




Method

Lead(II) nitrate produces toxic nitrogen dioxide on heating.


	Place the lead(II) nitrate sample in the test tube.

	Light the Bunsen burner and carefully hold the test tube in the flame. Remember to point the mouth of the test tube away from you.

	Observe what happens.




Results

A crackling noise is heard on heating the sample and a small amount of a brownish coloured gas is noted. The white powder became yellow.


If a glowing splint is held at the mouth of the test tube the splint reignites.


The balanced chemical for this reaction is:





Stoichiometry
Aim

To determine the percentage yield of magnesium carbonate from magnesium sulfate and sodium carbonate.



Apparatus
	magnesium sulfate (Epsom salts)

	sodium carbonate

	mass meter

	hot plate

	small glass beakers (heat resistant)

	funnel

	filter paper




Method
	
                
Weigh out  of magnesium sulfate.


              

	
                
Dissolve the magnesium sulfate in  of water. Heat the solution until all the solid dissolves.


              

	
                
Dissolve  of sodium carbonate in  of warm water. If necessary heat the solution to dissolve all the sodium carbonate.


              

	
                
Carefully pour the sodium carbonate solution into the hot magnesium sulfate solution. You should have a milky looking solution.


              

	
                
Weigh the filter paper (if your mass meter is not very accurate then assume the mass of the filter paper is ). Carefully filter the final solution.


              

	
                
Leave the filter paper to dry slightly (or overnight) and then weigh it. The solid that stays on the filter paper is magnesium carbonate.


              




Results

The equation for this reaction is: .


Use the above equation to work out the percentage yield of the magnesium sulfate. Remember that you need to determine which of the reactants is limiting. (You may get a percentage yield of greater than % if your sample is not completely dry.)



Conclusion

By performing an experiment we were able to calculate the percentage yield of a reaction.





Exercise 8.7Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                    
Given the following reaction:


                    If  of  and  of  is used, what is the maximum mass of  that can be produced?


                

                    
Moles of  (the molar mass of iron is ):
                      


              
Moles of water:
                      


              
Now we look at the number of moles of product that each reactant can form.


              
The mole ratio of  to  is . So the number of moles of  that can be produced from  is:
        


        
The mole ratio of  to  is or . So the number of moles of  that can be produced from carbon monoxide is:
        


        
Since  produces less  than is produced from , the  is the limiting reagent.


              
We have  of .


              
The maximum mass of  that can be produced is calculated as follows:


             



              
The maximum amount (theoretical yield) of  that can be produced is .


                


                    
Sodium nitrate decomposes on heating to produce sodium nitrite and oxygen according to the following equation:


                    Nombusa carries out the above reaction using  of sodium nitrate. Nombusa finds that they get  of sodium nitrite. What is the percentage yield?


                

                    
There is only one reactant and so we do not need to find the limiting reagent.


              
We find the number of moles of sodium nitrate:
                      


              
Now we find the number of moles of sodium nitrite.


              
The mole ratio of  to  is  (or ). So the number of moles of  is also .


              
The maximum mass of sodium nitrite that can be produced is:


             



              
The maximum amount (theoretical yield) of sodium nitrite that can be produced is .


              
The percent yield is:


              


            
Benzene has the following percentage composition: % carbon and % hydrogen


              
Determine the molecular formula of benzene if the molar mass of benzene is .


          

              
In  of benzene, there is:  and .


              



              



              
We note that the two values are approximately equal.


              
The empirical formula is .


              
The molar mass of benzene using the empirical formula is . However the question gives the molar mass as . We divide the given molar mass by the calculated molar mass to find the molecular formula: . Therefore the molecular formula is: .


          


                    
Cuprite is a minor ore of copper. Cuprite is mainly composed of copper(I) oxide (). Jennifer wants to know how much copper oxide is in a sample of cuprite. She has a sample of cuprite that weighs . She performs some experiments and finds that the mass of iron oxide and crucible (a container that is used to heat compounds in) is . The mass of the crucible is . What is the percent purity of the sample of cuprite?


                

              
Percent purity is given by:


                We are given the mass of the product and the mass of the crucible. We need to subtract the mass of the crucible from this to obtain just the mass of the product.


                        Substituting the calculated mass into the equation for percent purity gives:


            


              
A sample containing tin dioxide () is to be tested to see how much tin dioxide it contains. The sample weighs . Sulfuric acid () is added to the sample and tin sulfate () forms. The equation for this reaction is:
                  


              
If the mass of tin sulfate produced is , what is the percent purity of the sample?


          

                  
The number of moles of tin sulfate is (the molar mass of tin is ()):
                      


                  
The molar ratio of tin sulfate to tin dioxide is 1:1. Therefore the number of moles of tin dioxide is .


                  
The mass of tin dioxide is:
                      


              
Substituting the calculated mass into the equation for percent purity gives:
            


              

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        8.3 Volume relationships in gaseous reactions (ESBPF)

Using what we have learnt about stoichiometry and about gases we can now apply these principles to reactions involving gases.


We will use explosions as an example.

Worked example 12: Explosions

            
Ammonium nitrate is used as an explosive in mining. The following reaction occurs when ammonium nitrate is heated:


            If  of ammonium nitrate is used, what volume of oxygen gas would we expect to produce (at STP)?


          
Work out the number of moles of ammonium nitrate


The number of moles of ammonium nitrate used is:
            


Work out the amount of oxygen


The mole ratio of  to  is . So the number of moles of  is:
        


Work out the volume of oxygen


Recall from earlier in the chapter that we said that one mole of any gas occupies  at STP.







Airbags in cars use a controlled explosion to inflate the bag. When a car hits another car or an object, various sensors trigger the airbag. A chemical reaction then produces a large volume of gas which inflates the airbag.

Worked example 13: Controlled explosion

            
Sodium azide is sometimes used in airbags. When triggered, it has the following reaction:


            If  grams of sodium azide is used, what volume of nitrogen gas would we expect to produce?


          
Work out the number of moles of sodium azide


The number of moles of sodium azide used is:
            


Work out the amount of nitrogen


The mole ratio of  to  is . So the number of moles of  is:
        


Work out the volume of nitrogen






Exercise 8.8Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
What volume of oxygen is needed for the complete combustion of  of magnesium to form magnesium oxide?


            

                
The balanced equation for this reaction is:


                The number of moles of magnesium used is:


            The mole ratio of  to  is . So the number of moles of  is:


        The volume of oxygen is:


                


              
Annalize is making a mini volcano for her science project. She mixes baking soda (mostly ) and vinegar (mostly ) together to make her volcano erupt. The reaction for this equation is:
              

                What volume of carbon dioxide is produced if Annalize uses  of  acetic acid?


            

                
The number of moles of acetic acid used is:


            The mole ratio of  to  is . So the number of moles of  is .


                

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        8.4 Chapter summary (ESBPG)
Presentation: 23Y4
	
            
The volume of one mole of gas at STP is 


          

	
            
For any number of moles of gas at STP we can use  to find the volume.


          

	
             
The volume relationship for two gases in a reaction is given by: .


             
where  is the volume of gas A,  is the gas B,  is the stoichiometric coefficient of gas A and  is the stoichiometric coefficient of gas B.


          

	
            
The concentration of a solution can be calculated using: 


            
where C is the concentration (in ), n is the number of moles of solute dissolved in the solution and V is the volume of the solution (in ).


          

	
              
A standard solution is a solution in which the concentration is known to a high degree of precision. For the purposes of calculations, a standard solution can be thought of as one in which the concentration is a set value.


          

	
            
A titration is a technique for determining the concentration of an unknown solution. We can calculate the unknown concentration using:


            

	
            
A limiting reagent is a reagent that is completely used up in a chemical reaction.


          

	
            
An excess reagent is a reagent that is not completely used up in a chemical reaction.


          

	
              
Percent yield is calculated using:


              Where the actual yield is the amount of product that is produced when you carry out the reaction and the theoretical yield is the amount of product that you calculate for the reaction using stoichiometric methods.


          

	
              
The empirical formula is the simplest formula of a compound.


          

	
              
The molecular formula is the full formula of a compound.


          

	
              
Percent purity is calculated using:


              


	Physical Quantities
	Quantity	Unit name	Unit symbol
	Concentration ()	moles per cubic decimetre	
	Mass ()	kilogram	
	Moles ()	moles	
	Volume ()	meters cubed	


            
Table 8.1: Units used in quantitative aspects of chemical change


          



        Exercise 8.9Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Write only the word/term for each of the following descriptions:



              
A reagent that is completely used up in a chemical reaction.


          

              Limiting reagent
          


              
The simplest formula of a compound.


          

              Empirical formula
          


                
The amount of product that is calculated for a reaction using stoichiometric methods.


            

                Theoretical yield
            


                
A technique for determining the concentration of an unknown solution.


        

            Titration
        



  
What is the volume of  of  gas at STP?


          	
              



            

	
              



            

	
              



            

	
              



            




            


    
Given the following reaction:


    If  of  is used, what volume of  is produced?


          	
              



            

	
              



            

	
              



            

	
              



            




          



            



        


  
If  of magnesium sulfate is dissolved in  of water, what is the concentration of the solution?


          	
              



            

	
            



            

	
              



            

	
              



            




          
The concentration is: 


            
The number of moles of magnesium sulfate is:
                


            
To convert from  to  we divide by :
                


            
The concentration is:
                


        


        
Gold is occasionally found as the mineral calaverite. Calaverite contains a telluride of gold (). Phumza wants to know how much calaverite is in a sample of rock. She finds that the rock sample weighs . After performing some experiments she finds that the mass of calaverite and the crucible is . The mass of the crucible is . What is the percent purity of calaverite in the sample?


          	
                
%


            

	
            
%


            

	
              
%


            

	
              
%


            




            
The percent purity is %.


              
Percent purity is given by:


                We are given the mass of the product and the mass of the crucible. We need to subtract the mass of the crucible from this to obtain just the mass of the product.


                        Substituting the calculated mass into the equation for percent purity gives:


            


 of a  solution of sulfuric acid is added to  of a  solution of sodium hydroxide.



              
Write down a balanced equation for the reaction which takes place when these two solutions are mixed.


          

              


              
Calculate the number of moles of sulfuric acid which were added to the sodium hydroxide solution.


          

              We need .


          


              
Is the number of moles of sulfuric acid enough to fully neutralise the sodium hydroxide solution? Support your answer by showing all relevant calculations.


          

               
We calculate the number of moles of sodium hydroxide that are added


              From the molar ratio of sulfuric acid to sodium hydroxide we find that we can neutralise


              of sodium hydroxide. We have  of sodium hydroxide and so the sodium hydroxide will be fully neutralised. The sulfuric acid is slightly in excess.


          



            
Given the equation:


              



              
 of a  sulfuric acid () solution was pipetted into a conical flask and titrated with sodium hydroxide (). It was found that  of the sodium hydroxide was needed to neutralise the acid. Calculate the concentration of the sodium hydroxide.


          


              
Write down all the information you know about the reaction, and make sure that the equation is balanced.


              
: ; 


                
: 


                
The equation is already balanced.


                  
Next convert the volumes to 


                  And now we can work out the concentration of the sodium hydroxide:


              


Ozone () reacts with nitrogen monoxide gas () to produce  gas. The  gas forms largely as a result of emissions from the exhausts of motor vehicles and from certain jet planes. The  gas also contributes to the brown smog (smoke and fog), which is seen over most urban areas. This gas is also harmful to humans, as it causes breathing (respiratory) problems. The following equation indicates the reaction between ozone and nitrogen monoxide:

In one such reaction  of  reacts with .



              
Calculate the number of moles of  and of  present at the start of the reaction.


          

              
Moles of :
                      


              
Moles of :
                      


          


              
Identify the limiting reagent in the reaction and justify your answer.


          

              
Now we look at the number of moles of product that each reactant can form.


              
The mole ratio of  to  is . So the number of moles of  that can be produced from  is 


        
The mole ratio of  to  is . So the number of moles of  that can be produced from carbon monoxide is 


        
Since  produces less  than is produced from , the  is the limiting reagent.


          


              
Calculate the mass of  produced from the reaction.


          

              
We have  of .


              
The maximum mass of  that can be produced is calculated as follows:


             



              
The maximum amount (theoretical yield) of  that can be produced is .


          



                    
Calcium carbonate decomposes on heating to produce calcium oxide and oxygen according to the following equation:


                    Thabang carries out the above reaction using  of calcium carbonate. He finds that he gets  of calcium oxide. What is the percentage yield?


                

                    
There is only one reactant and so we do not need to find the limiting reagent.


              
We find the number of moles of calcium carbonate:
                      


              
Now we find the number of moles of calcium oxide.


              
The mole ratio of  to  is . So the number of moles of  is also .


              
The maximum mass of calcium oxide that can be produced is:


             



              
The maximum amount (theoretical yield) of calcium oxide that can be produced is .


              
The percent yield is:


              


Some airbags contain a mixture of sodium azide () and potassium nitrate (). When a car crash is detected by the signalling system, the sodium azide is heated until it decomposes to form nitrogen gas and sodium metal:

The potassium nitrate then reacts with the sodium metal forming more nitrogen:

A typical passenger side airbag contains  of sodium azide.



                  
What mass of sodium metal is formed in the first reaction?


              

                  
To find the amount of sodium metal we first calculate how many moles of sodium azide is in the airbag:


                    Next we find the number of moles of sodium. The molar ratio of sodium azide to sodium is  (or ) so the number of moles of sodium is: 


                    
And the mass of sodium metal is:


                    


                  
What is the total volume of nitrogen gas formed from both reactions?


              

                  
To find the total volume of nitrogen produced we need to calculate the volume of nitrogen produced in each reaction and then add these two numbers together.


                    
For the first reaction we have  of sodium azide. The mole ratio of sodium azide to nitrogen is , so the number of moles of nitrogen is:


                    Now we find the volume:


                        For the second reaction we have  of sodium (the sodium from the first reaction is used up in the second reaction). The mole ratio of sodium to nitrogen is , so the number of moles of nitrogen is:


                    Now we find the volume:


                        And the total volume of nitrogen is:


                        


                  
How much potassium nitrate (in ) is needed for all the sodium to be used up in the second reaction?


                

                    
The number of moles of sodium is: . The molar ratio of sodium to potassium nitrate is:  or . So the number of moles of potassium nitrate is:


                    And the mass of potassium nitrate needed is:


                      To ensure a complete reaction we could use  of potassium nitrate.


              



            
Chlorofluorocarbons (CFC's) are a class of compounds that have a long history of use in refrigerators. CFC's are slowly being phased out as they deplete the amount of ozone in the ozone layer. Jabu has a sample of a CFC that has the following percentage composition: % carbon, % chlorine and % fluorine.


              
Determine the molecular formula of this CFC if the molar mass is .


          

              
In  of the CFC, there is: , , and .


              



                  To find the empirical formula we first note how many moles of each element we have. Then we divide by the smallest number to get the ratios of each element. This ratio is rounded off to the nearest whole number.


              	
	
	

	
	
	

	
	
	

	1
	1
	2


The empirical formula is .


              
The molar mass of the CFC using the empirical formula is . However the question gives the molar mass as . We divide the given molar mass by the calculated molar mass to find the molecular formula: . Therefore the molecular formula is: .


          


              
A sample containing tin dioxide () is to be tested to see how much tin dioxide it contains. The sample weighs . Sulfuric acid () is added to the sample and tin sulfate () forms. The equation for this reaction is:
                  


              
If the mass of tin sulfate produced is , what is the percent purity of the sample?


          

                  
The number of moles of tin sulfate is (the molar mass of tin is ()):
                      


                  
The molar ratio of tin sulfate to tin dioxide is 1:1. Therefore the number of moles of tin dioxide is .


                  
The mass of tin dioxide is:
                      


              
Substituting the calculated mass into the equation for percent purity gives:
            


              


Syngas (synthesis gas) is a mixture of carbon monoxide and hydrogen. Syngas can be produced from methane using:

Neels wants to make a mixture of syngas that has three times the volume of hydrogen gas.



                      
If the volume of methane used is , what volume of carbon monoxide and hydrogen will be produced?


                  

                      
The volume of carbon monoxide produced is:


                The volume of hydrogen produced is:


                


                  
Will this amount of methane produce the correct mixture?


            

                
Yes. Since the two gases have a ratio of  we will always have three times as much carbon monoxide as hydrogen gas.


            


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 9: Electrostatics
9.1 Introduction (ESBPH)

This chapter builds on the work covered in electrostatics in grade 10. Learners should be familiar with the two types of charges and with simple calculations of amount of charge. The following list summarises the topics covered in this chapter.

	
Coulomb's law


              
In this part of the topic learners are introduced to Coulomb's law. This is an inverse square law and has a similar form to Newton's law of Universal Gravitation.


              

	
Electric fields


              
The concept of an electric field is introduced in this part of the chapter. Learners will see how to draw the electric field lines for different configurations of charges and will learn how to determine the magnitude of the electric field. Learners will also learn how to calculate the electric field at a point due to a number of point charges.


              




In Grade 10, you learnt about the force between charges. In this chapter you will learn exactly how to determine this force and about a basic law of electrostatics.

	Ratio and proportion - Physical Sciences, Grade 10, Science skills

	Equations - Mathematics, Grade 10, Equations and inequalities

	Units and unit conversions - Physical Sciences, Grade 10, Science skills

	Scientific notation - Physical Sciences, Grade 10, Science skills





        9.2 Coulomb's law (ESBPJ)

Like charges repel each other while unlike charges attract each other. If the charges are at rest then the force between them is known as the electrostatic force. The electrostatic force between charges increases when the magnitude of the charges increases or the distance between the charges decreases.


The electrostatic force was first studied in detail by Charles-Augustin de Coulomb around 1784. Through his observations he was able to show that the magnitude of the electrostatic force between two point-like charges is inversely proportional to the square of the distance between the charges. He also discovered that the magnitude of the force is proportional to the product of the charges. That is:






where  and  are the magnitudes of the two charges respectively and r is the distance between them. The magnitude of the electrostatic force between two point-like charges is given by Coulomb's law.

	Coulomb's law
	
            
        
Coulomb's law states that the magnitude of the electrostatic force between two point charges is directly proportional to the product of the magnitudes of the charges and inversely proportional to the square of the distance between them.



       


            
The proportionality constant  is called the electrostatic constant and has the value:



        
 in free space.



          

Similarity of Coulomb's law to Newton's universal law of gravitation.


Notice how similar in form Coulomb's law is to Newton's universal law of gravitation between two point-like particles:



where  and  are the masses of the two point-like particles,  is the distance between them, and  is the gravitational constant. Both are inverse-square laws.


Both laws represent the force exerted by particles (point masses or point charges) on each other that interact by means of a field.

Video: 23YQ

Worked example 1: Coulomb's law

    
Two point-like charges carrying charges of  and  are  apart. Determine the magnitude of the force between them and state whether it is attractive or repulsive.


  
Determine what is required


We are required to determine the force between two point charges given the charges and the distance between them.


Determine how to approach the problem


We can use Coulomb's law to calculate the magnitude of the force.


Determine what is given


We are given:

	
                  
 = 


                

	
                  
 = 


                

	
                  
 = 


                


We know that .


We can draw a diagram of the situation.

[image: f8dda715f91ab9cdc2199deeba05ca58.png]
Check units


All quantities are in SI units.


Determine the magnitude of the force


Using Coulomb's law
we have





Thus the magnitude of the force is . However since the point charges have opposite signs, the force will be attractive.


Free body diagram


We can draw a free body diagram to show the forces. Each charge experiences a force with the same magnitude and the forces are attractive, so we have:

[image: b4cc147ebe777bd5b4334e2943633a2a.png]


Next is another example that demonstrates the difference in magnitude between the gravitational force and the electrostatic force.

Worked example 2: Coulomb's law

            
Determine the magnitudes of the electrostatic force and gravitational force between two electrons  apart (i.e. the forces felt inside an atom) and state whether the forces are attractive or repulsive.


          
Determine what is required


We are required to calculate the electrostatic and gravitational forces between two electrons, a given distance apart.


Determine how to approach the problem


We can use:



to calculate the electrostatic force and



to calculate the gravitational force.


Determine what is given

	
                
 (The charge on an electron)


                

	
                    
 (The mass of an electron)


                

	
                



                


We know that:

	
                    



                

	
                    



                


All quantities are in SI units.


We can draw a diagram of the situation.

[image: 5f998ff81fd359913c3c0b7a10f5d991.png]
Calculate the electrostatic force




              Hence the magnitude of the electrostatic force between the
electrons is . Since electrons carry like charges, the force is repulsive.


Calculate the gravitational force




The magnitude of the gravitational force between the electrons is . Remember that the gravitational force is always an attractive force.


Notice that the gravitational force between the electrons is much smaller than the electrostatic force.




We can apply Newton's third law to charges because two charges exert forces of equal magnitude on one another in opposite directions.



Choosing a positive direction


When substituting into the Coulomb's law
equation, one may choose a positive direction thus making it unnecessary to include the signs of the charges.
Instead, select a positive direction. Those forces that tend to move the charge in this direction are added, while forces acting in the opposite direction are subtracted.


Worked example 3: Coulomb's law

            
Three point charges are in a straight line.
Their charges are ,  and . The distance between  and  is  and the distance between  and  is . What is the net electrostatic force on  due to the other two charges?



            [image: fac35501ccd47fd0f905054de8fddd13.png]
Determine what is required


We need to calculate the net force on . This force is the sum of the two electrostatic forces - the forces between  on  and  on .


Determine how to approach the problem

	
                  
We need to calculate the two electrostatic forces on , using Coulomb's law.


                

	
                  
We then need to add up the two forces using our rules for adding vector quantities, because force is a vector quantity.


                



Determine what is given


We are given all the charges and all the distances.


Calculate the magnitude of the forces.


Force on  due to :





Force on  due to :





Vector addition of forces


We know the force magnitudes but we need to use the charges to determine whether the forces are repulsive or attractive. It is helpful to draw the force diagram to help determine the final direction of the net force on .
We choose the positive direction to be to the right (the positive -direction).


The force between  and  is repulsive (like charges). This means that it pushes  to the right, or in the positive direction.


The force between  and  is attractive (unlike charges) and pulls  to the right.

[image: d7e343abe593f0bb5c9b99956f4f07af.png]Therefore both forces are acting in the positive direction.


Therefore,


The resultant force acting on  is  to the right.



Worked example 4: Coulomb's law

            
Three point charges form a right-angled triangle.
Their charges are , 
and . The distance between
 and 
is 
and the distance between
 and 
is . What is the net electrostatic force on  due to the other two charges if they are arranged as shown?



        [image: b268c01e0cefa250c0fb61fdc8065407.png]
Determine what is required


We need to calculate the net force on . This force is the sum of the two electrostatic forces - the forces of  on  and  on .


Determine how to approach the problem

	
                  
We need to calculate, using Coulomb's law, the electrostatic force exerted on  by , and the electrostatic force exerted on  by .


                

	
                  
We then need to add up the two forces using our rules for adding vector quantities, because force is a vector quantity.


                



Determine what is given


We are given all the charges and two of the distances.


Calculate the magnitude of the forces.


The magnitude of the force exerted by  on , which we will call , is:





The magnitude of the force exerted by  on , which we will call , is:





Vector addition of forces


This is a two-dimensional problem involving vectors. We have already solved many two-dimensional force problems and will use precisely the same procedure as before. Determine the vectors on the Cartesian plane, break them into components in the - and -directions, and then sum components in each direction to get the components of the resultant.


We choose the positive directions to be to the right (the positive -direction) and up (the positive -direction). We know the magnitudes of the forces but we need to use the signs of the charges to determine whether the forces are repulsive or attractive. Then we can use a diagram to determine the directions.


The force between  and  is repulsive (like charges). This means that it pushes  to the left, or in the negative -direction.


The force between  and  is attractive
(unlike charges) and pulls  in the positive -direction.


We can redraw the diagram as a free-body diagram illustrating the forces to make sure we can visualise the situation:

[image: 2ec10b6bfc83ac336a444a6ad31cfea2.png]
Resultant force


The magnitude of the resultant force acting on  can be calculated from the forces using Pythagoras' theorem because there are only two forces and they act in the - and -directions:
                  and the angle,  made with the -axis can be found using trigonometry.

[image: f3856aa9e14a7f218d13a341cfce3696.png]


The final resultant force acting on  is  acting at an angle of  to the negative -axis or to the positive -axis.




We mentioned in grade 10 that charge placed on a spherical conductor spreads evenly along the surface. As a result, if we are far enough from the charged sphere, electrostatically, it behaves as a point-like charge. Thus we can treat spherical conductors (e.g. metallic balls) as point-like charges, with all the charge acting at the centre.

Exercise 9.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
Calculate the electrostatic force between two charges of  and  if they are separated by a distance of .


          

              This force is repulsive since it is between two like charges.


          



What is the magnitude of the repulsive force between two pith balls (a pith ball is a small, light ball that can easily be charged) that are  apart and have equal charges of ?




    This force is repulsive since it is between two like charges.






How strong is the attractive force between a glass rod with a C charge and a silk cloth with a C charge, which are  apart, using the approximation that they act like point charges?




    This force is attractive since it is between two unlike charges.






Two point charges exert a  force on each other. What will the resulting force be if the distance between them is increased by a factor of three?




        
Let the charges be  and . For the first situation we have:


    Now we increase the distance by a factor of three so we get:


              We now note the following:


              and:


              Therefore:


              



Two point charges are brought closer together, increasing the force between them by a factor of 25. By what factor was their separation decreased?




        
Let the charges be  and . For the first situation we have:


    Now we decrease by an unknown factor, , the distance and we get:


              We now note the following:


              
and:


              Therefore:


              



If two equal charges each of  each are separated in air by a distance of , what is the magnitude of the force acting between them?




    This force is repulsive since it is between two like charges.


              
You should notice that even at a distance as large as , the repulsive force is substantial because  is a very significant amount of charge.





            
Calculate the distance between two charges of  and  if the electrostatic force between them is .


          

             



For the charge configuration shown, calculate the resultant force on  if:


	=

	=

	=

	=

	=


[image: dfa81399a3ce5996c90e896fbdea363d.png]

              
We first calculate the force on  from :


              And then we calculate the force of  on . Note that for this force we must add  and .


              Next we note that the force of  on  is repulsive and the force of  on  is also repulsive. So these two forces act in the same direction (towards the right). The resultant force is:


              



For the charge configuration shown, calculate the charge on  if the resultant force
on  is  to the right and:


	=

	=

	=

	=


[image: dfa81399a3ce5996c90e896fbdea363d.png]

              
We are told that the resultant force is  to the right. Since the force of  on  is attractive, the force of  on  must be repulsive to cause a resultant force to the right (if it was also attractive, the resultant force would be to the left). So we know that  must be negative.


              
We first calculate the force on  from :


              Next we use this and the resultant force to find the force on  from 


              And then we calculate the charge on :


              


            
Calculate the resultant force on  given this charge configuration:



            [image: ec3b88d6ea216ebeb84d4b321f9f7963.png]

              
We first calculate the force on  from :


              And then we calculate the force of  on :


              The magnitude of the resultant force acting on  can be calculated from the forces using Pythagoras' theorem because there are only two forces and they act in the - and -directions:


              We can find the angle using trigonometry:


              The final resultant force acting on  is  acting at an angle of  to the negative -axis.


          


            
Calculate the resultant force on  given this charge configuration:


            [image: 5dffe1d2d63dc8c278db3cfa82cce1d7.png]

              
We first calculate the force on  from :


              And then we calculate the force of  on :


              The magnitude of the resultant force acting on  can be calculated from the forces using Pythagoras' theorem because there are only two forces and they act in the - and -directions:


              We can find the angle using trigonometry:


              The final resultant force acting on  is  acting at an angle of  to the positive -axis.


          


            
Calculate the resultant force on  given this charge configuration:


            [image: ed72bca51856f9aca0abddb087df5a44.png]

              
We first calculate the force on  from :


              And then we calculate the force of  on :


              The magnitude of the resultant force acting on  can be calculated from the forces using Pythagoras' theorem because there are only two forces and they act in the - and -directions:


              We can find the angle using trigonometry:


              The final resultant force acting on  is  acting at an angle of  to the positive -axis.


          

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        9.3 Electric field (ESBPK)

We have seen in the previous section that point charges exert forces on each other even when they are far apart and not touching each other. How do the charges `know' about the existence of other charges around them?


The answer is that you can think of every charge as being surrounded in space by an electric field. The electric field is the region of space in which an electric charge will experience a force. The direction of the electric field represents the direction of the force a positive test charge would experience if placed in the electric field. In other words, the direction of an electric field at a point in space is the same direction in which a positive test charge would move if placed at that point.

	Electric field
	
    
A region of space in which an electric charge will experience a force. The direction of the field at a point in space is the direction in which a positive test charge would moved if placed at that point.


  

Representing electric fields (ESBPM)

We can represent the strength and direction of an electric field at a point using electric field lines. This is similar to representing magnetic fields around magnets using magnetic field lines as you studied in Grade 10. In the following we will study what the electric fields look like around isolated charges.

Positive charge acting on a test charge

The magnitude of the force that a test charge experiences due to another charge is governed by Coulomb's law. In the diagram below, at each point around the positive charge, , we calculate the force a positive test charge, , would experience, and represent this force (a vector) with an arrow. The force vectors for some points around  are shown in the diagram along with the positive test charge  (in red) located at one of the points.

[image: 770368ad5616d00ec706451e1df500da.png]At every point around the charge , the positive test charge, , will experience a force pushing it away.
This is because both charges are positive and so they repel each other. We cannot draw an arrow at every point but we include enough arrows to illustrate what the field would look like. The arrows represent the force the test charge would experience at each point. Coulomb's law is an inverse-square law which means that the force gets weaker the greater the distance between the two charges. This is why the arrows get shorter further away from .

Negative charge acting on a test charge

For a negative charge, , and a positive test charge, , the force vectors would look like:

[image: 104b0475e6081f28e6fdeb268359d878.png]Notice that it is almost identical to the positive charge case. The arrows are the same lengths as in the previous diagram because the absolute magnitude of the charge is the same and so is the magnitude of the test charge. Thus the magnitude of the force is the same at the same points in space. However, the arrows point in the opposite direction because the charges now have opposite signs and attract each other.

Electric fields around isolated charges - summary

Now, to make things simpler, we draw continuous lines that are tangential to the force that a test charge would experience at each point. The field lines are closer together where the field is stronger. Look at the diagram below: close to the central charges, the field lines are close together. This is where the electric field is strongest. Further away from the central charges where the electric field is weaker, the field lines are more spread out from each other.

[image: 17dcdf3aba95c8881e929cfbec1b1c1c.png]We use the following conventions when drawing electric field lines:

	
              
Arrows on the field lines indicate the direction of the field, i.e. the direction in which a positive test charge would move if placed in the field.


            

	
              
Electric field lines point away from positive charges (like charges repel) and towards negative charges (unlike charges attract).


            

	
              
Field lines are drawn closer together where the field is stronger.


            

	
              
Field lines do not touch or cross each other.


            

	
              
Field lines are drawn perpendicular to a charge or charged surface.


            

	
              
The greater the magnitude of the charge, the stronger its electric field. We represent this by drawing more field lines around the greater charge than for charges with smaller magnitudes.


            [image: c1b0bedbee80ca23e833fb15039e111c.png]


Some important points to remember about electric fields:

	
                
There is an electric field at every point in space
surrounding a charge.


              

	
                
Field lines are merely a representation – they are not
real. When we draw them, we just pick convenient places to
indicate the field in space.


              

	
                
Field lines exist in three dimensions, not only in two dimension as we've drawn them.


              

	
              
The number of field lines passing through a surface is proportional to the charge contained inside the surface.


            




Electric fields around different charge configurations (ESBPN)

We have seen what the electric fields look like around isolated positive and negative charges. Now we will study what the electric fields look like around combinations of charges placed close together.

Electric field around two unlike charges

We will start by looking at the electric field around a positive and negative charge placed next to each other. Using the rules for drawing electric field lines, we will sketch the electric field one step at a time. The net resulting field is the sum of the fields from each of the charges. To start off let us sketch the electric fields for each of the charges separately.

[image: 4c3196500e63289c9b329d5b2a89aef1.png]A positive test charge (red dots) placed at different positions directly between the two charges would be pushed away (orange force arrows) from the positive charge and pulled towards (blue force arrows) the negative charge in a straight line. The orange and blue force arrows have been drawn slightly offset from the dots for clarity. In reality they would lie on top of each other. Notice that the further from the positive charge, the smaller the repulsive force,  (shorter orange arrows) and the closer to the negative charge the greater the attractive force,  (longer blue arrows).
The resultant forces are shown by the red arrows.
The electric field line is the black line which is tangential to the resultant forces and is a straight line between the charges pointing from the positive to the negative charge.

[image: 20d4d8541f6f25c098dba76563363706.png]Now let's consider a positive test charge placed slightly higher than the line joining the two charges.
The test charge will experience a repulsive force ( in orange) from the positive charge and an attractive force ( in blue) due to the negative charge. As before, the magnitude of these forces will depend on the distance of the test charge from each of the charges according to Coulomb's law.

Starting at a position closer to the positive charge, the test charge will experience a larger repulsive force due to the positive charge and a weaker attractive force from the negative charge. At a position half-way between the positive and negative charges, the magnitudes of the repulsive and attractive forces are the same. If the test charge is placed closer to the negative charge, then the attractive force will be greater and the repulsive force it experiences due to the more distant positive charge will be weaker. At each point we add the forces due to the positive and negative charges to find the resultant force on the test charge (shown by the red arrows). The resulting electric field line, which is tangential to the resultant force vectors, will be a curve.

[image: 825ce719f02ac1e6aa901a824b65d04c.png]Now we can fill in the other field lines quite easily using the same ideas. The electric field lines look like:

[image: 1bc6ab937de1e8a2c544246f57baf37e.png]
Electric field around two like charges (both positive)

For the case of two positive charges  and  of the same magnitude, things look a little different. We can't just turn the arrows around the way we did before. In this case the positive test charge is repelled by both charges. The electric fields around each of the charges in isolation looks like.

[image: 1e9a6de75b1d78b15960e09d2263f6c0.png]Now we can look at the resulting electric field when the charges are placed next to each other.
Let us start by placing a positive test charge directly between the two charges.
We can draw the forces exerted on the test charge due to  and  and determine the resultant force.

[image: b5ede6cdf17eb1cb20fd95a8110d40a2.png]The force  (in orange) on the test charge (red dot) due to the charge  is equal in magnitude but opposite in direction to  (in blue) which is the force exerted on the test charge due to . Therefore they cancel each other out and there is no resultant force. This means that the electric field directly between the charges cancels out in the middle. A test charge placed at this point would not experience a force.


Now let's consider a positive test charge placed close to  and above the imaginary line joining the centres of the charges. Again we can draw the forces exerted on the test charge due to  and  and sum them to find the resultant force (shown in red). This tells us the direction of the electric field line at each point. The electric field line (black line) is tangential to the resultant forces.

[image: a6b93e3a83f36a502c2aa67b7b8f9c90.png]If we place a test charge in the same relative positions but below the imaginary line joining the centres of the charges, we can see in the diagram below that the resultant forces are reflections of the forces above. Therefore, the electric field line is just a reflection of the field line above.

[image: 52263cfabbf7738aba3489c5cca7e85f.png]Since  has the same charge as , the forces at the same relative points close to  will have the same magnitudes but opposite directions i.e. they are also reflections . We can therefore easily draw the next two field lines as follows:

[image: b2e16aea476f4feaedbdd62cc647e3b5.png]Working through a number of possible starting points for the test
charge we can show the electric field can be represented by:

[image: 104ac42b2d01c02beb2f94e8e112547b.png]
Electric field around two like charges (both negative)

We can use the fact that the direction of the force is reversed
for a test charge if you change the sign of the charge that is
influencing it. If we change to the case where both charges are
negative we get the following result:

[image: 56e85fd7a8d424d09a10d513e2648468.png]
Charges of different magnitudes

When the magnitudes are not equal the larger charge will influence the direction of the field lines more than if they were equal. For example, here is a configuration where the positive charge is much larger than the negative charge. You can see that the field lines look more similar to that of an isolated charge at greater distances than in the earlier example. This is because the larger charge gives rise to a stronger field and therefore makes a larger relative contribution to the force on a test charge than the smaller charge.

[image: 828fc254dbb0cc307e07d7009aeb7d2b.png]

Electric field strength (ESBPP)

In the previous sections we have studied how we can represent the electric fields around a charge or combination of charges by means of electric field lines. In this representation we see that the electric field strength is represented by how close together the field lines are. In addition to the drawings of the electric field, we would also like to be able to quantify (put a number to) how strong an electric field is and what its direction is at any point in space.


A small test charge  placed near a charge  will experience a force due to the electric field surrounding . The magnitude of the force is described by Coulomb's law and depends on the magnitude of the charge  and the distance of the test charge from . The closer the test charge  is to the charge , the greater the force it will experience. Also, at points closer to the charge , the stronger is its electric field. We define the electric field at a point as the force per unit charge.

	Electric field
	
    
The magnitude of the electric field, , at a point can be quantified as the force per unit charge
    We can write this as:


    where  is the Coulomb force exerted by a charge on a test charge .


    
The units of the electric field are newtons per coulomb: .


  

Since the force  is a vector and  is a scalar, the electric field, , is also a vector; it has a magnitude and a direction at every point.


Given the definition of electric field above and substituting the expression for Coulomb's law for :
    
we can see that the electric field  only depends on the charge  and not the magnitude of the test charge.


If the electric field is known, then the electrostatic force on any charge  placed into the field is simply obtained by rearranging the definition equation:


Video: 23Z6

Simulation: 23Z7

Worked example 5: Electric field 1

                
Calculate the electric field strength  from a  charge.


                [image: 2bbc68d888d6f09741f208e977054121.png]
Determine what is required


We need to calculate the electric field a distance from a given charge.


Determine what is
given


We are given the magnitude of the charge and the distance from the charge.


Determine how to approach the problem


We will use the equation:


                  


Solve the problem






Worked example 6: Electric field 2

                
Two charges of  and  are separated by a distance of . What is the electric
field strength at a point that is  from  and  from ? The point lies between  and .


                [image: 2e05427306c6636c09641a2b45923e82.png]
Determine what is required


We need to calculate the electric field a distance from two given charges.


Determine what is given


We are given the magnitude of the charges and
the distances from the charges.


Determine how to approach the problem


We will use the equation:


                  


We need to calculate the electric field for each charge separately and then add them to determine the resultant field.


Solve the problem


We first solve for :


                  


Then for :

            


We need to add the two electric fields because both are in the same direction. The field is away from  and towards .
                      Therefore, 



Worked example 7: Two-dimensional electric fields

            
Two point charges form a right-angled triangle with the point  at the origin.
Their charges are 
and . The distance between
 and 
is 
and the distance between
 and 
is . What is the net electric field measured at  from the two charges if they are arranged as shown?



           [image: dd8505c7791807f4c467525526d1249b.png]
Determine what is required


We are required to calculate the net electric field at . This field is the sum of the two electric fields - the field from  at  and from  at .


Determine how to approach the problem

	
                  
We need to calculate the two fields at , using  for the magnitude and determining the direction from the charge signs.


                

	
                  
We then need to add up the two fields using our rules for adding vector quantities, because the electric field is a vector quantity.


                



Determine what is given


We are given all the charges and the distances.


Calculate the magnitude of the fields.


The magnitude of the field from  at , which we will call , is:





The magnitude of the electric field from  at , which we will call , is:





Vector addition of electric fields


We will use precisely the same procedure as before. Determine the vectors on the Cartesian plane, break them into components in the - and -directions, sum components in each direction to get the components of the resultant.


We choose the positive directions to be to the right (the positive -direction) and up (the positive -direction). We know the electric field magnitudes but we need to use the charges to determine the direction. Then we can use the diagram to determine the directions.


The force between a positive test charge and  is repulsive (like charges). This means that the electric field is to the left, or in the negative -direction.


The force between a positive test charge and  is attractive
(unlike charges) and the electric field will be in the positive -direction.


We can redraw the diagram illustrating the fields to make sure we can visualise the situation:

[image: 56036eb9baa8f625a84aa823c827e1b1.png]
Resultant force


The magnitude of the resultant force acting on  can be calculated from the forces using Pythagoras' theorem because there are only two forces and they act in the - and -directions:
                  and the angle,  made with the -axis can be found using trigonometry.

[image: 7159af61de833ccc2f3458f15c56ff7b.png]


The final resultant electric field acting at  is  acting at  to the negative -axis or to the positive -axis.




Exercise 9.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                  
Calculate the electric field strength  from a  charge.


                [image: 4e45c30610569115f9570a5472fc1eb5.png]

                  
We need to calculate the electric field a distance from a given charge. We are given the magnitude of the charge and the distance from the charge. We will use the equation:
                  


          



              


                      
Two charges of  and  are separated by a distance of . What is the electric field strength at a point that is  from  and  from ? The point lies between  and .


                [image: 0035c7a5a967318b520d28d1cf687cbe.png]

                  
We need to calculate the electric field a distance from two given charges. We are given the magnitude of the charges and the distances from the charges.


                  
We will use the equation:
                  


                  
We need to calculate the electric field for each charge separately and then add them to determine the resultant field.


                  
We first solve for :
                  


                  
Then for :
            


                  
We need to subtract the two electric fields because they are in opposite directions. The electric fields due to each charge will be towards the charge causing it.
                      Therefore,  in the direction of the  charge.


              

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        9.4 Chapter summary (ESBPQ)
Presentation: 23ZB
	
            
Objects can be positively, negatively charged or neutral.


          

	
            
Coulomb's law describes the electrostatic force between two point charges and can be stated as:
         the magnitude of the electrostatic force between two point charges is directly proportional to the product of the magnitudes of the charges and inversely proportional to the square of the distance between them.


            

	
              
An electric field is a region of space in which an electric charge will experience a force. The direction of the field at a point in space is the direction in which a positive test charge would moved if placed at that point.


          

	
              
We can represent the electric field using field lines. By convention electric field lines point away from positive charges (like charges repel) and towards negative charges (unlike charges attract).


          

	
              
The magnitude of the electric field, E, at a point can be quantified as the force per unit charge We can write this as:  where F is the Coulomb force exerted by a charge on a test charge q. The units of the electric field are newtons per coulomb:  .


          

	
            
The electric field due to a point charge  is defined as the force per unit charge:


            

	
            
The electrostatic force is attractive for unlike charges and repulsive for
          like charges.


          


	Physical Quantities
	Quantity	Unit name	Unit symbol
	Charge ()	Coulomb	
	Distance ()	meters	
	Electric field ()	Newtons per Coulomb	
	Force ()	Newtons	


            
Table 9.1: Units used in electrostatics


          



        Exercise 9.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
Two charges of  and  are separated by a distance of . What is the electrostatic force between the two charges?


        

            


Two conducting metal spheres carrying charges of  and  are separated by a distance of .



    
What is the electrostatic force between the spheres?




    


        
The two spheres are touched and then separated by a distance of . What are the new charges on the spheres?


    

        
The spheres are conducting and so when they touch the charge is spread equally across the two spheres. So the new charge on each sphere is:


        


        
What is new electrostatic force between the spheres at this distance?


    

        



          
The electrostatic force between two charged spheres of  and  respectively is . What is the distance between the spheres?


        

            


Draw the electric field pattern lines between:



    
two equal positive point charges.




    [image: 104ac42b2d01c02beb2f94e8e112547b.png]


        
two equal negative point charges.


    

        [image: 56e85fd7a8d424d09a10d513e2648468.png]



          
Two small identical metal spheres, on insulated stands, carry charges  and  respectively. When the centres of the spheres are separated by a distance d the one exerts an electrostatic force of magnitude F on the other.


          [image: 0da1a9d12570b032e299733b3453a05a.png]The spheres are now made to touch each other and are then brought
back to the same distance d apart. What will be the magnitude of
the electrostatic force which one sphere now exerts on the other?


          	
              



            

	
              



            

	
              



            

	
              



            


[SC 2003/11]


        

            


          
Three point charges of magnitude ,  and  respectively are placed on the three corners of an equilateral triangle as shown.


          [image: aff7374a1b7243f82de0c25b6b354a18.png]Which vector best represents the direction of the resultant force
acting on the  charge as a result of the forces exerted
by the other two charges?


          	[image: c638ae6d1814bf0c7e64481b6518b2ad.png]	[image: bc07f3df7fcb852fa921dc34ad2bdbe6.png]	[image: 20edc2208d0e13d1dec696ce7166d794.png]	[image: dde6be42f06ac9396f561f09d07864fc.png]
	(a)
	(b)
	(c)
	(d)


[SC 2003/11]


        

            a
        


    
Write a statement of Coulomb's law.




    
The magnitude of the electrostatic force between two point charges is directly proportional to the product of the magnitudes of the charges and inversely proportional to the square of the distance between
    them.





        
Calculate the magnitude of the force exerted by a point charge of  on another point charge of  separated by a distance of .


    

        


        
Sketch the electric field between two point charges of  and , respectively, placed  apart from each other.


    

        
        [image: d21a687e9c238e6e10e32be7dd91b95f.png]




          
The electric field strength at a distance  from a point charge
is E. What is the magnitude of the electric field strength at a
distance  away from the point charge?


          	
              



            

	
              



            

	
              



            

	
              



            


[SC 2002/03 HG1]


        

            

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 10: Electromagnetism
10.1 Introduction (ESBPR)

This chapter takes the ideas of magnetism and the ideas of electricity and combines them into one. Learners should know about magnetism from grade 10. The following list summarises the topics covered in this chapter.

	
Magnetic fields are associated with current carrying wires


            
The idea that magnetism and electricity are linked is introduced. The concept of a magnetic field around a current carrying wire is explored and a simple method to determine the direction of the magnetic field is explained.


            

	
Faraday's law


            
Faraday's law relates the emf produced to the magnetic flux around a loop of conductor. The concept of electromagnetic induction is introduced and some simple calculations using Faraday's law are shown.


            




Electromagnetism describes the interaction between charges, currents and the electric and magnetic fields to which they give rise. An electric current creates a magnetic field and a changing magnetic field will create a flow of charge. This relationship between electricity and magnetism has been studied extensively. This has resulted in the invention of many devices which are useful to humans, for example cellular telephones, microwave ovens, radios, televisions and many more.


        10.2 Magnetic field associated with a current (ESBPS)

If you hold a compass near a wire through which current is
flowing, the needle on the compass will be deflected.


Since compasses work by pointing along magnetic field lines, this means that there must be a magnetic field near the wire through which the current is flowing.


The magnetic field produced by an electric current is always
oriented perpendicular to the direction of the current flow. Below is a sketch of what the magnetic field around a wire looks like when the wire has a current flowing in it. We use  to denote a magnetic field and arrows on field lines to show the direction of the magnetic field.
Note that if there is no current there will be no magnetic field.

[image: 8563bffb21fc8af2dbebe5d2038fda0a.png]The direction of the current in the conductor (wire) is shown by the central arrow. The circles are field lines and they also have a direction indicated by the arrows on the lines. Similar to the situation with electric field lines, the greater the number of lines (or the closer they are together) in an area the stronger the magnetic field.


Important: all of our discussion regarding field directions assumes that we are dealing with conventional current.


To help you visualise this situation, stand a pen or pencil straight up on a desk. The circles are centred around the pencil or pen and would be drawn parallel to the surface of the desk. The tip of the pen or pencil would point in the direction of the current flow.

[image: c2da34d237f949552672dea16449cc2e.png]You can look at the pencil or pen from above and the pencil or pen will be a dot in the centre of the circles. The direction of the magnetic field lines is counter-clockwise for this situation.


To make it easier to see what is happening we are only going to draw one set of circular fields lines but note that this is just for the illustration.

[image: 48769a7131638434ffadaac09be88092.png]If you put a piece of paper behind the pencil and look at it from the side, then you would be seeing the circular field lines side on and it is hard to know that they are circular. They go through the paper. Remember that field lines have a direction, so when you are looking at the piece of paper from the side it means that the circles go into the paper on one side of the pencil and come out of the paper on the other side.

[image: 21c4128445740de11a5befa1bbb8d58c.png]When
we are drawing directions of magnetic fields and currents, we use
the symbols  and .
The symbol
        
        represents an
arrow that is coming out of the page and the symbol
        
        represents an arrow that is going into the page.


It is easy to remember the meanings of the symbols if you think of
an arrow with a sharp tip at the head and a tail with feathers in the shape of a cross.

[image: 472af081bec807ee8c8e4d2c070ef87b.png][image: 03587bceae46fabede68275f49886c07.png]
The Danish physicist, Hans Christian Oersted, was lecturing one day in 1820 on the possibility of electricity and magnetism being related to one another, and in the process demonstrated it conclusively with an experiment in front of his whole class. By passing an electric current through a metal wire suspended above a magnetic compass, Oersted was able to produce a definite motion of the compass needle in response to the current. What began as a guess at the start of the class session was confirmed as fact at the end. Needless to say, Oersted had to revise his lecture notes for future classes. His discovery paved the way for a whole new branch of science - electromagnetism.



We will now look at three examples of current carrying wires. For each example we will determine the magnetic field and draw the magnetic field lines around the conductor.

Magnetic field around a straight wire (ESBPT)

The direction of the magnetic field around the current carrying
conductor is shown in Figure 10.1.

[image: 4e218d38478f644a067aa9a72092eda1.png]
            Figure 10.1: Magnetic field around a conductor when you look at the
conductor from one end. (a) Current flows out of the page and the
magnetic field is counter-clockwise. (b) Current flows into the
page and the magnetic field is clockwise.
          

[image: e5123fd5f3799cc9aa7d0273ff3fbf62.png]
            Figure 10.2: Magnetic fields around a conductor looking down on the conductor. (a) Current flows clockwise. (b) current flows counter-clockwise.
          

Direction of a magnetic field

Using the directions given in Figure 10.1 and Figure 10.2 try to find a rule that easily tells you the direction of the magnetic field.


Hint: Use your fingers. Hold the wire in your hands and try to find a link between the direction of your thumb and the direction in which your fingers curl.



[image: 367935dbe6d86f401f3ce48a3f2cf81c.png]There is a simple method of finding the relationship between the direction of the current flowing in a conductor and the direction of the magnetic field around the same conductor. The method is called the Right Hand Rule. Simply stated, the Right Hand Rule says that the magnetic field lines produced by a current-carrying wire will be oriented in the same direction as the curled fingers of a person's right hand (in the “hitchhiking” position), with the thumb pointing in the direction of the current flow.

[image: 5abd33686c9896fc42756bcbecfa6681.png][image: 391bfef82227ee58165d55826549ddb3.png]
Your right hand and left hand are unique in the sense that you cannot rotate one of them to be in the same position as the other. This means that the right hand part of the rule is essential. You will always get the wrong answer if you use the wrong hand.


The Right Hand Rule

Use the Right Hand Rule to draw in the directions of the magnetic fields for the following conductors with the currents flowing in the directions shown by the arrows. The first problem has been completed for you.

	1.
	[image: a33e5275d7b9ff24e954126efa600433.png]	2.
	[image: 76899e8da41bac006599eb6dce29db4c.png]	3.
	[image: 92b777932a4f9df64bff921441b445ce.png]	4.
	[image: f8f4a74616171356c4c16bc17dadb822.png]
	5.
	[image: 84968457ad8cc0bab884e82d9c763620.png]	6.
	[image: c881750c9b69aec28d7c75d52215f87a.png]	7.
	[image: 86e230686515557962d3aa1f767047b0.png]	8.
	[image: 41db2f7defe351b1697f527560c21bfe.png]
	9.
	[image: c82e46976ea50721390b023ba1bf1242.png]	10.
	[image: b1d8f3f0f3c85dfdba54eb4947aa3125.png]	11.
	[image: b5927d47680c99fbacf768ecd97bfcce.png]	12.
	[image: 032faa665c1c58aa1f0c6db6a730bfc3.png]



Magnetic field around a current carrying conductor
Apparatus
	
                
one 
 battery with holder


              

	
                
two hookup wires with alligator clips


              

	
                
compass


              

	
                
stop watch


              




Method
	
                
Connect your wires to the battery leaving one end of each wire unconnected so that the circuit is not closed.


              

	
                
Be sure to limit the current flow to  at a time (Why you might ask, the wire has very little resistance on its own so the battery will go flat very quickly). This is to preserve battery life as well as to prevent overheating of the wires and battery contacts.


              

	
                
Place the compass close to the wire.


              

	
                
Close the circuit and observe what happens to the compass.


              

	
                
Reverse the polarity of the battery and close the circuit. Observe what happens to the compass.


              




Conclusions

Use your observations to answer the following questions:

	
                
Does a current flowing in a wire generate a magnetic field?


              

	
                
Is the magnetic field present when the current is not flowing?


              

	
                
Does the direction of the magnetic field produced by a current in a wire depend on the direction of the current flow?


              

	
                
How does the direction of the current affect the magnetic field?


              






Magnetic field around a current carrying loop (ESBPV)

So far we have only looked at straight wires carrying a current and the magnetic fields around them. We are going to study the magnetic field set up by circular loops of wire carrying a current because the field has very useful properties, for example you will see that we can set up a uniform magnetic field.

Magnetic field around a loop of conductor

Imagine two loops made from wire which carry currents (in opposite directions) and are parallel to the page of your book. By using the Right Hand Rule, draw what you think the magnetic field would look like at different points around each of the two loops. Loop 1 has the current flowing in a counter-clockwise direction, while loop 2 has the current flowing in a clockwise direction.

[image: 8d091c458acc43afe88a290fdf99255f.png]


If you make a loop of current carrying conductor, then the direction of the magnetic field is obtained by applying the Right Hand Rule to different points in the loop.

[image: 5f13ace3cc8448d312598b88d0327c53.png][image: db09d520654761c5dbe269785ad8e34f.png][image: caf1a9b28af58d1a9ea9acd913017e1a.png]Notice that there is a variation on the Right Hand Rule. If you make the fingers of your right hand follow the direction of the current in the loop, your thumb will point in the direction where the field lines emerge. This is similar to the north pole (where the field lines emerge from a bar magnet) and shows you which side of the loop would attract a bar magnet's north pole.

Magnetic field around a solenoid (ESBPW)

If we now add another loop with the current in the same direction, then the magnetic field around each loop can be added together to create a stronger magnetic field. A coil of many such loops is called a solenoid. A solenoid is a cylindrical coil of wire acting as a magnet when an electric current flows through the wire. The magnetic field pattern around a solenoid is similar to the magnetic field pattern around the bar magnet that you studied in Grade 10, which had a definite north and south pole as shown in Figure 10.3.

[image: 882b0343892d0c06b4cffd902f648165.png]
            Figure 10.3: Magnetic field around a solenoid.
          

[image: 7999130f562f033713521ccc64b88795.png][image: 116905b3d1ab6743870df1ab5734963b.png]
Real-world applications (ESBPX)
Electromagnets

An electromagnet is a piece of wire intended to generate a magnetic field with the passage of electric current through it. Though all current-carrying conductors produce magnetic fields, an electromagnet is usually constructed in such a way as to maximise the strength of the magnetic field it produces for a special purpose. Electromagnets are commonly used in research, industry, medical, and consumer products. An example of a commonly used electromagnet is in security doors, e.g. on shop doors which open automatically.


As an electrically-controllable magnet, electromagnets form part of a wide variety of “electromechanical” devices: machines that produce a mechanical force or motion through electrical power. Perhaps the most obvious example of such a machine is the electric motor which will be described in detail in Grade 12. Other examples of the use of electromagnets are electric bells, relays, loudspeakers and scrapyard cranes.

Video: 23ZP

Electromagnets
Aim

A magnetic field is created when an electric current flows through a wire. A single wire does not produce a strong magnetic field, but a wire coiled around an iron core does. We will investigate this behaviour.



Apparatus
	
                    
a battery and holder


                  

	
                    
a length of wire


                  

	
                    
a compass


                  

	
                    
a few nails


                  




Method
	
                    
If you have not done the previous experiment in this chapter do it now.


                  

	
                    
Bend the wire into a series of coils before attaching it to the battery. Observe what happens to the deflection of the needle on the compass. Has the deflection of the compass grown stronger?


                  

	
                    
Repeat the experiment by changing the number and size of the coils in the wire. Observe what happens to the deflection on the compass.


                  

	
                    
Coil the wire around an iron nail and then attach the coil to the battery. Observe what happens to the deflection of the compass needle.


                  




Conclusions
	
                    
Does the number of coils affect the strength of the magnetic field?


                  

	
                    
Does the iron nail increase or decrease the strength of the magnetic field?


                  






Overhead power lines and the environment
Physical impact

Power lines are a common sight all across our country. These lines bring power from the power stations to our homes and offices. But these power lines can have negative impacts on the environment. One hazard that they pose is to birds which fly into them. Conservationist Jessica Shaw has spent the last few years looking at this threat. In fact, power lines pose the primary threat to the blue crane, South Africa's national bird, in the Karoo.

[image: ]“We are lucky in South Africa to have a wide range of bird species, including many large birds like cranes, storks and bustards. Unfortunately, there are also a lot of power lines, which can impact on birds in two ways. They can be electrocuted when they perch on some types of pylons, and can also be killed by colliding with the line if they fly into it, either from the impact with the line or from hitting the ground afterwards. These collisions often happen to large birds, which are too heavy to avoid a power line if they only see it at the last minute. Other reasons that birds might collide include bad weather, flying in flocks and the lack of experience of younger birds.

[image: ]Over the past few years we have been researching the serious impact that power line collisions have on Blue Cranes and Ludwig’s Bustards. These are two of our endemic species, which means they are only found in southern Africa. They are both big birds that have long lifespans and breed slowly, so the populations might not recover from high mortality rates. We have walked and driven under power lines across the Overberg and the Karoo to count dead birds. The data show that thousands of these birds are killed by collisions every year, and Ludwig’s Bustard is now listed as an Endangered species because of this high level of unnatural mortality. We are also looking for ways to reduce this problem, and have been working with Eskom to test different line marking devices. When markers are hung on power lines, birds might be able to see the power line from further away, which will give them enough time to avoid a collision.”



Impact of fields

The fact that a field is created around the power lines means that they can potentially have an impact at a distance. This has been studied and continues to be a topic of significant debate. At the time of writing, the World Health Organisation guidelines for human exposure to electric and magnetic fields indicate that there is no clear link between exposure to the magnetic and electric fields that the general public encounters from power lines, because these     are extremely low frequency fields.


Power line noise can interfere with radio communications and broadcasting. Essentially, the power lines or associated hardware improperly generate unwanted radio signals that override or compete with desired radio signals. Power line noise can impact the quality of radio and television reception. Disruption of radio communications, such as amateur radio, can also occur. Loss of critical communications, such as police, fire, military and other similar users of the radio spectrum, can result in even more serious consequences.




Group discussion:
            
	
Discuss the above information.



	
Discuss other ways that power lines affect the environment.







When lightning strikes a ship or an aeroplane, it can damage or otherwise change its magnetic compass. There have been recorded instances of a lightning strike changing the polarity of the compass so the needle points south instead of north.


Exercise 10.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                
Give evidence for the existence of a magnetic field near a current carrying wire.


              

                
If you hold a compass near a wire through which current is flowing, the needle on the compass will be deflected. Since compasses work by pointing along magnetic field lines, this means that there must be a magnetic field near the wire through which the current is flowing. If the current stops flowing the compass returns to its original direction. If the current starts to flow again then the deflection happens again.


            


                
Describe how you would use your right hand to determine the direction of a magnetic field around a current carrying conductor.


              

                  
We use the right hand rule which says that the magnetic field lines produced by a current-carrying wire will be oriented in the same direction as the curled fingers of a person's right hand (in the “hitchhiking” position), with the thumb pointing in the direction of the current flow:



[image: 5abd33686c9896fc42756bcbecfa6681.png]


Use the Right Hand Rule to determine the direction of the magnetic field for the following situations:



                    [image: 12a44854e47a44ca7abb8f07e73f6f77.png]

                    Out of the page
                


                    [image: 882b0343892d0c06b4cffd902f648165.png]

                  into the page
              



                
Use the Right Hand Rule to find the direction of the magnetic fields at each of the points labelled A - H in the following diagrams.


                [image: 5230769ebaee55a62ca9c48523b657fb.png]

                  	A: counterclockwise

	B: counterclockwise

	C: counterclockwise

	D: counterclockwise

	E: clockwise

	F: clockwise

	G: clockwise

	H: clockwise




For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"




        10.3 Faraday's law of electromagnetic induction (ESBPY)
Current induced by a changing magnetic field (ESBPZ)

While Oersted's surprising discovery of electromagnetism paved the way for more practical applications of electricity, it was Michael Faraday who gave us the key to the practical generation of electricity: electromagnetic induction.


Faraday discovered that when he moved a magnet near a wire a voltage was generated across it. If the magnet was held stationary no voltage was generated, the voltage only existed while the magnet was moving. We call this voltage the induced emf ().


A circuit loop connected to a sensitive ammeter will register a current if it is set up as in this figure and the magnet is moved up and down:

[image: 5f998084805c4651d7bdd48b27aa6915.png]Magnetic flux

Before we move onto the definition of Faraday's law of electromagnetic induction and examples, we first need to spend some time looking at the magnetic flux. For a loop of area  in the presence of a uniform magnetic field, , the magnetic flux () is defined as:
            

            Where:
              


The S.I. unit of magnetic flux is the weber (Wb).


You might ask yourself why the angle  is included. The flux depends on the magnetic field that passes through surface. We know that a field parallel to the surface can't induce a current because it doesn't pass through the surface. If the magnetic field is not perpendicular to the surface then there is a component which is perpendicular and a component which is parallel to the surface. The parallel component can't contribute to the flux, only the vertical component can.


In this diagram we show that a magnetic field at an angle other than perpendicular can be broken into components. The component perpendicular to the surface has the magnitude  where  is the angle between the normal and the magnetic field.

[image: 4cbd34023d350320967c4d6d77210d99.png]
	Faraday's Law of electromagnetic induction
	
            
The emf, , produced around a loop of conductor is proportional to the rate of change of the magnetic flux, φ, through the area, A, of the loop. This can be stated mathematically as:


            where  and B is the strength of the magnetic field.  is the number of circuit loops. A magnetic field is measured in units of teslas (T). The minus sign indicates direction and that the induced emf tends to oppose the change in the magnetic flux. The minus sign can be ignored when calculating magnitudes.


          

Faraday's Law relates induced emf to the rate of change of flux, which is the product of the magnetic field and the cross-sectional area through which the field lines pass.


It is not the area of the wire itself but the area that the wire encloses. This means that if you bend the wire into a circle, the area we would use in a flux calculation is the surface area of the circle, not the wire.



In this illustration, where the magnet is in the same plane as the circuit loop, there would be no current even if the magnet were moved closer and further away. This is because the magnetic field lines do not pass through the enclosed area but are parallel to it. The magnetic field lines must pass through the area enclosed by the circuit loop for an emf to be induced.

[image: 4e4261e454c06f6c514132490340f346.png]
Direction of induced current (ESBQ2)

The most important thing to remember is that the induced current opposes whatever change is taking place.


In the first picture (left) the circuit loop has the south pole of a magnet moving closer. The magnitude of the field from the magnet is getting larger. The response from the induced emf will be to try to resist the field towards the pole getting stronger. The field is a vector so the current will flow in a direction so that the fields due to the current tend to cancel those from the magnet, keeping the resultant field the same.


To resist the change from an approaching south pole from above, the current must result in field lines that move away from the approaching pole. The induced magnetic field must therefore have field lines that go down on the inside of the loop. The current direction indicated by the arrows on the circuit loop will achieve this. Test this by using the Right Hand Rule. Put your right thumb in the direction of one of the arrows and notice what the field curls downwards into the area enclosed by the loop.

[image: 1e2df9677608e538bdff5001a675fa86.png]In the second diagram the south pole is moving away. This means that the field from the magnet will be getting weaker. The response from the induced current will be to set up a magnetic field that adds to the existing one from the magnetic to resist it decreasing in strength.


Another way to think of the same feature is just using poles. To resist an approaching south pole the current that is induced creates a field that looks like another south pole on the side of the approaching south pole. Like poles repel, you can think of the current setting up a south pole to repel the approaching south pole. In the second panel, the current sets up a north pole to attract the south pole to stop it moving away.


We can also use the variation of the Right Hand Rule, putting your fingers in the direction of the current to get your thumb to point in the direction of the field lines (or the north pole).


We can test all of these on the cases of a north pole moving closer or further away from the circuit. For the first case of the north pole approaching, the current will resist the change by setting up a field in the opposite direction to the field from the magnet that is getting stronger. Use the Right Hand Rule to confirm that the arrows create a field with field lines that curl upwards in the enclosed area cancelling out those curling downwards from the north pole of the magnet.


Like poles repel, alternatively test that putting the fingers of your right hand in the direction of the current leaves your thumb pointing upwards indicating a north pole.

[image: 45d1a8b244319a25eef888abeabda397.png]For the second figure where the north pole is moving away the situation is reversed.

Direction of induced current in a solenoid (ESBQ3)

The approach for looking at the direction of current in a solenoid is the same the approach described above. The only difference being that in a solenoid there are a number of loops of wire so the magnitude of the induced emf will be different. The flux would be calculated using the surface area of the solenoid multiplied by the number of loops.


Remember: the directions of currents and associated magnetic fields can all be found using only the Right Hand Rule. When the fingers of the right hand are pointed in the direction of the magnetic field, the thumb points in the direction of the current. When the thumb is pointed in the direction of the magnetic field, the fingers point in the direction of the current.


The direction of the current will be such as to oppose the change. We would use a setup as in this sketch to do the test:

[image: 15ad160ef404e9ff969fcff8ec53e107.png]In the case where a north pole is brought towards the solenoid the current will flow so that a north pole is established at the end of the solenoid closest to the approaching magnet to repel it (verify using the Right Hand Rule):

[image: 1f66e80d91028f71d6be98d414c543d0.png]In the case where a north pole is moving away from the solenoid the current will flow so that a south pole is established at the end of the solenoid closest to the receding magnet to attract it:

[image: e48cdc1977990bae8668b9cc3af9d960.png]In the case where a south pole is moving away from the solenoid the current will flow so that a north pole is established at the end of the solenoid closest to the receding magnet to attract it:

[image: 39c722bb62d8595ceda637f0860d42c3.png]In the case where a south pole is brought towards the solenoid the current will flow so that a south pole is established at the end of the solenoid closest to the approaching magnet to repel it:

[image: a25a17e8f9f7d87d47b7da2de64014fa.png]
An easy way to create a magnetic field of changing intensity is to move a permanent magnet next to a wire or coil of wire. The magnetic field must increase or decrease in intensity perpendicular to the wire (so that the magnetic field lines “cut across” the conductor), or else no voltage will be induced.



The induced current generates a magnetic field. The induced magnetic field is in a direction that tends to cancel out the change in the magnetic field in the loop of wire. So, you can use the Right Hand Rule to find the direction of the induced current by remembering that the induced magnetic field is opposite in direction to the change in the magnetic field.


Induction

Electromagnetic induction is put into practical use in the construction of electrical generators which use mechanical power to move a magnetic field past coils of wire to generate voltage. However, this is by no means the only practical use for this principle.


If we recall, the magnetic field produced by a current-carrying wire is always perpendicular to the wire, and that the flux intensity of this magnetic field varies with the amount of current which passes through it. We can therefore see that a wire is capable of inducing a voltage along its own length if the current is changing. This effect is called self-induction. Self-induction is when a changing magnetic field is produced by changes in current through a wire, inducing a voltage along the length of that same wire.


If the magnetic flux is enhanced by bending the wire into the shape of a coil, and/or wrapping that coil around a material of high permeability, this effect of self-induced voltage will be more intense. A device constructed to take advantage of this effect is called an inductor.


Remember that the induced current will create a magnetic field that opposes the change in the magnetic flux. This is known as Lenz's law.

Worked example 1: Faraday's law

            
Consider a flat square coil with 5 turns. The coil is  on each side and has a magnetic field of  passing through it. The plane of the coil is perpendicular to the magnetic field: the field points out of the page. Use Faraday's Law to calculate the induced emf, if the magnetic field is increases uniformly from  to  in . Determine the direction of the induced current.



         [image: bb6f360bb6e145487ad7de280abdc900.png]
Identify what is required


We are required to use
Faraday's Law to calculate the induced emf.


Write Faraday's Law




                We know that the magnetic field is at right angles to the surface and so aligned with the normal. This means we do not need to worry about the angle that the field makes with the normal and . The starting or initial magnetic field, , is given as is the final field magnitude, . We want to determine the magnitude of the emf so we can ignore the minus sign.


The area, , is the area of square coil.


Solve Problem

The induced current is anti-clockwise as viewed from the direction of the increasing magnetic field.



Worked example 2: Faraday's law

            
Consider a solenoid of 9 turns with unknown radius, . The solenoid is subjected to a magnetic field of . The axis of the solenoid is parallel to the magnetic field. When the field is uniformly switched to   over a period of 2 minutes an emf with a magnitude of  is induced.
            Determine the radius of the solenoid.


            [image: f4c4d1aab5d7f3725ed326849221c435.png]
Identify what is required


We are required to determine the radius of the solenoid. We know that the relationship between the induced emf and the field is governed by Faraday's law which includes the geometry of the solenoid. We can use this relationship to find the radius.


Write Faraday's Law




                We know that the magnetic field is at right angles to the surface and so aligned with the normal. This means we do not need to worry about the angle the field makes with the normal and . The starting or initial magnetic field, , is given as is the final field magnitude, . We can drop the minus sign because we are working with the magnitude of the emf only.


The area, , is the surface area of the solenoid which is .





Solve Problem

The solenoid has a radius of .



Worked example 3: Faraday's law

            
Consider a circular coil of 4 turns with radius . The solenoid is subjected to a varying magnetic field that changes uniformly from  to  in an interval of . The axis of the solenoid makes an angle of  to the magnetic field. Find the induced emf.


            [image: dd7cd637194706b3162d969b8072cf20.png]
Identify what is required


We are required to use
Faraday's Law to calculate the induced emf.


Write Faraday's Law




                We know that the magnetic field is at an angle to the surface normal.  This means we must account for the angle that the field makes with the normal and . The starting or initial magnetic field, , is given as is the final field magnitude, . We want to determine the magnitude of the emf so we can ignore the minus sign.


The area, , will be .


Solve Problem

The induced current is anti-clockwise as viewed from the direction of the increasing magnetic field.



Simulation: 23ZW

Real-life applications

The following devices use Faraday's Law in their operation.

	
              
induction stoves


            

	
              
tape players


            

	
              
metal detectors


            

	
              
transformers


            


Real-life applications of Faraday's Law

Choose one of the following devices and do some research on the internet, or in a library, how your device works. You will need to refer to Faraday's Law in your explanation.

	
                
induction stoves


              

	
                
tape players


              

	
                
metal detectors


              

	
                
transformers


              




Exercise 10.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
State Faraday's Law of electromagnetic induction in words and write down a mathematical relationship.


            

                
The emf, , produced around a loop of conductor is proportional to the rate of change of the magnetic flux, φ, through the area, A, of the loop. This can be stated mathematically as:


            where  and B is the strength of the magnetic field.  is the number of circuit loops. A magnetic field is measured in units of teslas (T). The minus sign indicates direction and that the induced emf tends to oppose the change in the magnetic flux. The minus sign can be ignored when calculating magnitudes.


            


              
Describe what happens when a bar magnet is pushed into or pulled out of a solenoid connected to an ammeter. Draw pictures to support your description.


            

                
In the case where a north pole is brought towards the solenoid the current will flow so that a north pole is established at the end of the solenoid closest to the approaching magnet to repel it (verify using the Right Hand Rule):


[image: 17e2bedf98958f9b0fc443b6cf259dc3.png]In the case where a north pole is moving away from the solenoid the current will flow so that a south pole is established at the end of the solenoid closest to the receding magnet to attract it:


 [image: aaf907a20c9e6d0baceeb7cd5ec986fa.png]In the case where a south pole is moving away from the solenoid the current will flow so that a north pole is established at the end of the solenoid closest to the receding magnet to attract it:



 [image: 9435daabac819ef0944f8f9b9a907214.png]In the case where a south pole is brought towards the solenoid the current will flow so that a south pole is established at the end of the solenoid closest to the approaching magnet to repel it:


 [image: 979f133c350e1687fd7bd2b91f39c6f8.png]



Explain how it is possible for the magnetic flux to be zero when the magnetic field is not zero.





The flux is related to the magnetic field:


If  is 0, then the magnetic flux will be 0 even if there is a magnetic field. In this case the magnetic field is parallel to the surface and does not pass through it.






              
Use the Right Hand Rule to determine the direction of the induced current in the solenoid below.


              [image: 705fc24df461463694b12e9f5d8e8547.png]

          
A south pole of a magnet is approaching the solenoid. Lenz's law tells us that the current will flow so as to oppose the change. A south pole at the end of the solenoid would oppose the approaching south pole. The current will circulate into the page at the top of the coil so that the thumb on a right hand points to the left.


      


            
Consider a circular coil of 5 turns with radius . The coil is subjected to a varying magnetic field that changes uniformly from  to  in an interval of . The axis of the solenoid makes an angle of  to the magnetic field. Find the induced emf.


            

    
We know that the magnetic field is at an angle to the surface normal. This means we must account for the angle that the field makes with the normal and . The starting or initial magnetic field, , is given as is the final field magnitude, . We want to determine the magnitude of the emf so we can ignore the minus sign. The area, A, will be  .


    


Consider a solenoid coil of 11 turns with radius . The solenoid is subjected to a varying magnetic field that changes uniformly from  to  in an interval of . The axis of the solenoid makes an angle of  to the magnetic field.



            
Find the induced emf.


        

            


            
If the angle is changed to , what would the radius need to be for the emf to remain the same?


            

            



Consider a solenoid with 5 turns and a radius of . The axis of the solenoid makes an angle of  to the magnetic field.



            
Find the change in flux if the emf is  over a period of .


        

            


            
If the angle is changed to , what would the time interval need to change to for the induced emf to remain the same?


            


            All the values remain the same between the two situations described except for the angle and the time. We can equate the equations for the two scenarios:


            


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"





        10.4 Chapter summary (ESBQ4)
Presentation: 2426
	
            
Electromagnetism is the study of the properties and relationship between electric currents and magnetism.


          

	
            
A current-carrying conductor will produce a magnetic field around the conductor.


          

	
            
The direction of the magnetic field is found by using the Right Hand Rule.


          

	
            
Electromagnets are temporary magnets formed by current-carrying conductors.


          

	The magnetic flux through a surface is the product of the component of the magnetic field normal to the surface and the surface area, .
            

	
            
Electromagnetic induction occurs when a changing magnetic field induces a voltage in a current-carrying conductor.


          

	
        
The magnitude of the induced emf is given by Faraday's law of electromagnetic induction:
                


          


	Physical Quantities
	Quantity	Unit name	Unit symbol
	Induced emf ()	Volt	
	Magnetic field ()	Tesla	
	Magnetic flux ()	Weber	
	Time ()	seconds	


            
Table 10.1: Units used in electromagnetism


          



        Exercise 10.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
          
What did Hans Oersted discover about the relationship between electricity and magnetism?


        

            
He discovered that electricity and magnetism were related to one another. By passing an electric current through a metal wire suspended above a magnetic compass, Oersted was able to produce a definite motion of the compass needle in response to the current.


        


          
List two uses of electromagnetism.


        

            
cellular telephones, microwave ovens, radios, televisions, etc.


        


          
A uniform magnetic field of  in the vertical direction exists. A piece of cardboard, of surface area  is placed flat on a horizontal surface inside the field. What is the magnetic flux through the cardboard?


      

          


          
The one edge is then lifted so that the cardboard is now inclined at  to the positive -direction. What is the magnetic flux through the cardboard? What will the induced emf be if the field drops to zero in the space of ? Why?


        

            
When the piece of cardboard is inclined the flux is:


            The change in flux is  and the induced emf will be zero because the cardboard is not a conductor.


        



          
A uniform magnetic field of  in the vertical direction exists. What is the magnetic flux through a horizontal surface of area ? What is the flux if the magnetic field changes to being in the positive -direction?


        

            
For the first case:


            If the flux is in the -direction the flux will be .


       and 


          
A uniform magnetic field of  in the vertical direction exists. What is the magnetic flux through a horizontal circle of radius ?


        

            


            
Consider a square coil of 3 turns with a side length of . The coil is subjected to a varying magnetic field that changes uniformly from  to  in an interval of . The axis of the solenoid makes an angle of  to the magnetic field. Find the induced emf.


            

    


Consider a solenoid coil of 13 turns with radius . The solenoid is subjected to a varying magnetic field that changes uniformly from  to  in an interval of . The axis of the solenoid makes an angle of  to the magnetic field.



            
Find the induced emf.


        

            


            
If the angle is changed to , what would the radius need to be for the emf to remain the same?


        

    



Consider a solenoid with 5 turns and a radius of . The axis of the solenoid makes an angle of  to the magnetic field.




            
Find the change in flux if the emf is  over a period of .


        

            


            
Consider a rectangular coil of area . The coil is subjected to a varying magnetic field that changes uniformly from  to  in an interval of . The axis of the solenoid makes an angle of  to the magnetic field. Find the induced emf.


            

    

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 11: Electric circuits

In grade 10 learners learnt about current, voltage and resistance. In this chapter they will learn about Ohm's law and power and energy. They will see how to apply the concepts learnt in grade 10 and series and parallel circuits to more complex circuit problems. The following list provides a summary of the concepts covered in this chapter.

	
Ohm's law


              
In grade 10 learners learnt about parallel and series circuits, as well as the concepts of voltage, current and resistance. These concepts are now brought together in Ohm's law. Ohm's law relates voltage, current and resistance. Ohm's law only applies to Ohmic resistors (such as most resistors) and does not apply to non Ohmic resistors (such as light bulbs). Ohm's law is introduced and then learners get to see it in action in various circuits.


              
The first circuits covered are simple series or simple parallel circuits. Once learners are comfortable handling calculations for these circuits, series and parallel networks are introduced. In these circuits learners need to carefully work their way through the circuit calculating the equivalent resistances for each separate part of the circuit. It is advised for learners to circle the different parts of the circuit to help them in calculations. In the first example that they do they can redraw the circuit after each simplification replacing the part of the circuit with a resistor of the calculated equivalent resistance as the part of the circuit.


              

	
Electrical power


            
The concept of electrical power is introduced. A source of energy is required to drive current round a complete circuit. This is provided by batteries in the circuits you have been looking at. The batteries convert chemical potential energy into electrical energy. The energy is used to do work on the electrons in the circuit.


            
Power is a measure of how rapidly work is done. Power is the rate at which the work is done, work done per unit time. Work is measured in joules (J) and time in seconds (s) so power will be  which we call a watt (W).


            

	
Electrical energy


            
The final part of this chapter deals with electrical energy. This has real world applications in teaching learners about how much electricity various appliances use around their home. Learners should be encouraged to make a list of as many appliances as possible that they use and find the power rating for the appliance. This is usually given on the back of the appliances. This part of the chapter helps learners understand some of the power saving tips that they are always told and helps to rationalise these tips. For example, learners can calculate how much it costs to leave a  bulb burning all night compared to leaving it on for just an hour.


            



11.1 Introduction (ESBQ5)

The study of electrical circuits is essential to understand the technology that uses electricity in the real-world. We depend on electricity and electrical appliances to make many things possible in our daily lives. This becomes very clear when there is a power failure and we can't use the kettle to boil water for tea or coffee, can't use the stove or oven to cook dinner, can't charge our cellphone batteries, watch TV, or use electric lights.

	Units and unit conversions - Physical Sciences, Grade 10, Science skills

	Equations - Mathematics, Grade 10, Equations and inequalities

	Graphs - Mathematics, Grade 10, Functions and graphs





        11.2 Ohm's Law (ESBQ6)

Three quantities which are fundamental to electric circuits are current, voltage (potential difference) and resistance. To recap:

	
Electrical current, , is defined as the rate of flow of charge through a circuit.



	
Potential difference or voltage, , is the amount of energy per unit charge needed to move that charge between two points in a circuit.



	
Resistance, , is a measure of how `hard' it is to push current through a circuit element.




We will now look at how these three quantities are related to each other in electric circuits.


An important relationship between the current, voltage and resistance in a circuit was discovered by Georg Simon Ohm and it is called Ohm's Law.

	Ohm's Law
	
              
The amount of electric current through a metal conductor, at a constant temperature, in a circuit is proportional to the voltage across the conductor and can be described by



          where  is the current through the conductor,  is the voltage across the conductor and  is the resistance of the conductor. In other words, at constant temperature, the resistance of the conductor is constant, independent of the voltage applied across it or current passed through it.


            

Ohm's Law tells us that if a conductor is at a constant temperature, the current flowing through the conductor is directly proportional to the voltage across it. This means that if we plot voltage on the x-axis of a graph and current on the y-axis of the graph, we will get a straight-line.

[image: ff9eaad1559c2750f07e8fc8ef30a0d1.png]The gradient of the straight-line graph is related to the resistance of the conductor as


This can be rearranged in terms of the constant resistance as:


Ohm's Law
Aim

To determine the relationship between the current going through a resistor and the potential difference (voltage) across the same resistor.



Apparatus

4 cells, 4 resistors, an ammeter, a voltmeter, connecting wires

[image: b6abf134019a08713ec8fabf409457aa.png]

Method

This experiment has two parts. In the first part we will vary the applied voltage across the resistor and measure the resulting current through the circuit. In the second part we will vary the current in the circuit and measure the resulting voltage across the resistor. After obtaining both sets of measurements, we will examine the relationship between the current and the voltage across the resistor.

	 
Varying the voltage:


              	
                  
Set up the circuit according to circuit diagram 1), starting with just one cell.


                

	
                  
Draw the following table in your lab book.


                  	Number of cells
	Voltage, V ()
	Current, I ()

	
		
	
		
	
		
	
		



	
                  
Get your teacher to check the circuit before turning the power on.


                

	
                  
Measure the voltage across the resistor using the voltmeter, and the current in the circuit using the ammeter.


                

	
                  
Add one more  cell to the circuit and repeat your measurements.


                

	
                  
Repeat until you have four cells and you have completed your table.


                




	
Varying the current:


          	
Set up the circuit according to circuit diagram 2), starting with only 1 resistor in the circuit.

 

	
Draw the following table in your lab book.


                  	Voltage, V ()
	Current, I ()

	
	
	
	
	
	
	
	



	
Get your teacher to check your circuit before turning the power on.



	
Measure the current and measure the voltage across the single resistor.



	
Now add another resistor in series in the circuit and measure the current and the voltage across only the original resistor again. Continue adding resistors until you have four in series, but remember to only measure the voltage across the original resistor each time. Enter the values you measure into the table.









Analysis and results
	
                  
Using the data you recorded in the first table, draw a graph of current versus voltage. Since the voltage is the variable which we are directly varying, it is the independent variable and will be plotted on the -axis. The current is the dependent variable and must be plotted on the -axis.


                

	
Using the data you recorded in the second table, draw a graph of voltage vs. current. In this case the independent variable is the current which must be plotted on the -axis, and the voltage is the dependent variable and must be plotted on the -axis.






Conclusions
	
                  
Examine the graph you made from the first table. What happens to the current through the resistor when the voltage across it is increased? i.e. Does it increase or decrease?


                

	
                  
Examine the graph you made from the second table. What happens to the voltage across the resistor when the current increases through the resistor? i.e. Does it increase or decrease?


                

	
                  
Do your experimental results verify Ohm's Law? Explain.


                




Questions and discussion
	For each of your graphs, calculate the gradient and from this determine the resistance of the original resistor. Do you get the same value when you calculate it for each of your graphs?

	
                    
How would you go about finding the resistance of an unknown resistor using only a power supply, a voltmeter and a known resistor ?


                






Simulation: 242K

Exercise 11.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Use the data in the table below to answer the following questions.

	Voltage, V ()
	Current, I ()

	
	

	
	

	
	

	
	




        
Plot a graph of voltage (on the x-axis) and current (on the y-axis).


    

        


        
What type of graph do you obtain (straight-line, parabola, other curve)




        straight-line
    


    
Calculate the gradient of the graph.




        
The gradient of the graph () is the change in the current divided by the change in the voltage:


        


    
Do your experimental results verify Ohm's Law? Explain.


    

        
Yes. A straight line graph is obtained when we plot a graph of voltage vs. current.


    


    
How would you go about finding the resistance of an unknown resistor using only a power supply, a voltmeter and a known resistor ?


          

                
You start by connecting the known resistor in a circuit with the power supply. Now you read the voltage of the power supply and note this down.


                
Next you connect the two resistors in series. You can now take the voltage measurements for each of resistors.


                
So we can find the voltages for the two resistors. Now we note that:


                So using this and the fact that for resistors in series, the current is the same everywhere in the circuit we can find the unknown resistance.


                


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Ohmic and non-ohmic conductors (ESBQ7)

Conductors which obey Ohm's Law have a constant resistance when the voltage is varied across them or the current through them is increased. These conductors are called ohmic conductors. A graph of the current vs. the voltage across these conductors will be a straight-line. Some examples of ohmic conductors are circuit resistors and nichrome wire.


As you have seen, there is a mention of constant temperature when we talk about Ohm's Law. This is because the resistance of some conductors changes as their temperature changes. These types of conductors are called non-ohmic conductors, because they do not obey Ohm's Law. A light bulb is a common example of a non-ohmic conductor. Other examples of non-ohmic conductors are diodes and transistors.


In a light bulb, the resistance of the filament wire will increase dramatically as it warms from room temperature to operating temperature. If we increase the supply voltage in a real lamp circuit, the resulting increase in current causes the filament to increase in temperature, which increases its resistance. This effectively limits the increase in current. In this case, voltage and current do not obey Ohm's Law.


The phenomenon of resistance changing with variations in temperature is one shared by almost all metals, of which most wires are made. For most applications, these changes in resistance are small enough to be ignored. In the application of metal lamp filaments, which increase a lot in temperature (up to about , and starting from room temperature) the change is quite large.


In general, for non-ohmic conductors, a graph of voltage against current will not be a straight-line, indicating that the resistance is not constant over all values of voltage and current.

[image: 5aa63d5db5cb4df50834efb71b3c1b35.png]
A recommended experiment for informal assessment is included. In this experiment learners will obtain current and voltage data for a resistor and light bulb and determine which obeys Ohm's law. You will need light bulbs, resistors, connecting wires, power source, ammeter and voltmeter. Learners should find that the resistor obeys Ohm's law, while the light bulb does not.


Ohmic and non-ohmic conductors
Aim

To determine whether two circuit elements (a resistor and a lightbulb) obey Ohm's Law



Apparatus

4 cells, a resistor, a lightbulb, connecting wires, a voltmeter, an ammeter

[image: 09d62fe5ed6baba847334c354ff6b1b1.png][image: ][image: ]


Method

The two circuits shown in the diagrams above are the same, except in the first there is a resistor and in the second there is a lightbulb. Set up both the circuits above, starting with 1 cell. For each circuit:

	
Measure the voltage across the circuit element (either the resistor or lightbulb) using the voltmeter.



	
Measure the current in the circuit using the ammeter.



	
Add another cell and repeat your measurements until you have 4 cells in your circuit.






Results

Draw two tables which look like the following in your book. You should have one table for the first circuit measurements with the resistor and another table for the second circuit measurements with the lightbulb.

	Number of cells
	Voltage, V ()
	Current, I ()

	
		
	
		
	
		
	
		



Analysis

Using the data in your tables, draw two graphs of  (-axis) vs.  (-axis), one for the resistor and one for the lightbulb.



Questions and Discussion

Examine your graphs closely and answer the following questions:

	
What should the graph of  vs.  look like for a conductor which obeys Ohm's Law?



	
Do either or both your graphs look like this?



	
What can you conclude about whether or not the resistor and/or the lightbulb obey Ohm's Law?



	
Is the lightbulb an ohmic or non-ohmic conductor?








Using Ohm's Law (ESBQ8)

We are now ready to see how Ohm's Law is used to analyse circuits.


Consider a circuit with a cell and an ohmic resistor, R. If the resistor has a resistance of  and voltage across the resistor is , then we can use Ohm's Law to calculate the current flowing through the resistor. Our first task is to draw the circuit diagram. When solving any problem with electric circuits it is very important to make a diagram of the circuit before doing any calculations. The circuit diagram for this problem looks like the following:

[image: 5a0888b9ec1dcbf0e3e9f0280572d7fd.png]The equation for Ohm's Law is:

      


which can be rearranged to:
        


The current flowing through the resistor is:




Worked example 1: Ohm's Law

    
Study the circuit diagram below:


    [image: 115f62b5cb3bc58df40566ac68b62ca5.png]The resistance of the resistor is  and the current going through the resistor is . What is the potential difference (voltage) across the resistor?


  
Determine how to approach the problem


We are given the resistance of the resistor and the current passing through it and are asked to calculate the voltage across it. We can apply Ohm's Law to this problem using:
   


Solve the problem


Rearrange the equation above and substitute the known values for  and  to solve for .

         


Write the final answer


The voltage across the resistor is .



Exercise 11.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
Calculate the resistance of a resistor that has a potential difference of  across it when a current of  flows through it. Draw the circuit diagram before doing the calculation.


            

                 [image: 60d338d5dd40bf0a298b4108aa9199c5.png]The resistance of the unknown resistor is:


    


              
What current will flow through a resistor of  when there is a potential difference of  across its ends? Draw the circuit diagram before doing the calculation.


            

                [image: 60d338d5dd40bf0a298b4108aa9199c5.png]The resistance of the unknown resistor is:


    


              
What is the voltage across a  resistor when a current of  flows though it? Draw the circuit diagram before doing the calculation.


            

                [image: 60d338d5dd40bf0a298b4108aa9199c5.png]The resistance of the unknown resistor is:


    

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Recap of resistors in series and parallel (ESBQ9)

In Grade 10, you learnt about resistors and were introduced to circuits where resistors were connected in series and in parallel. In a series circuit there is one path along which current flows. In a parallel circuit there are multiple paths along which current flows.

[image: 375a70d688b1f66915390efd846d747e.png]When there is more than one resistor in a circuit, we are usually able to calculate the total combined resistance of all the resistors. This is known as the equivalent resistance.

Equivalent series resistance

In a circuit where the resistors are connected in series, the equivalent resistance is just the sum of the resistances of all the resistors.

	Equivalent resistance in a series circuit,
	
    
For n resistors in series the equivalent resistance is:


    

Let us apply this to the following circuit.

[image: 4024cfa8b74a13eadf7ccfbe33c8c5f5.png]The resistors are in series, therefore:

Simulation: 242R

Video: 242S


Equivalent parallel resistance

In a circuit where the resistors are connected in parallel, the equivalent resistance is given by the following definition.

	Equivalent resistance in a parallel circuit
	
    
For  resistors in parallel, the equivalent resistance is:


    

Let us apply this formula to the following circuit.

[image: f0d5554f1948b37506375e8663a18727.png]What is the total (equivalent) resistance in the circuit?

Video: 242T

Video: 242V


Exercise 11.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"

Two  resistors are connected in series. Calculate the equivalent resistance.




         
Since the resistors are in series we can use:


         The equivalent resistance is:


         



Two resistors are connected in series. The equivalent resistance is . If one resistor is , calculate the value of the second resistor.




     
Since the resistors are in series we can use:


         The equivalent resistance is:


         



Two  resistors are connected in parallel. Calculate the equivalent resistance.




    
Since the resistors are in parallel we can use:


         The equivalent resistance is:


         



Two resistors are connected in parallel. The equivalent resistance is . If one resistor has a resistance of , what is the resistance of the second resistor?




    
Since the resistors are in parallel we can use:


         The equivalent resistance is:


         



Calculate the equivalent resistance in each of the following circuits:


[image: 1c61fec26104dfcf52afdb47c5661533.png][image: 9428923619be0a44990c85a2140d0a5e.png]

    
a) The resistors are in parallel and so we use:


    The equivalent resistance is:


         b) The resistors are in parallel and so we use:


        The equivalent resistance is:


         c) The resistors are in series and so we use:


         The equivalent resistance is:


         d) The resistors are in series and so we use:


         The equivalent resistance is:


         

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Use of Ohm's Law in series and parallel circuits (ESBQB)

Using the definitions for equivalent resistance for resistors in series or in parallel, we can analyse some circuits with these setups.

Series circuits

Consider a circuit consisting of three resistors and a
single cell connected in series.

[image: 01a6be697634eadac236e8e7bae6647f.png]The first principle to understand about series circuits is that the amount of current is the same through any component in the circuit. This is because there is only one path for electrons to flow in a series circuit. From the way that the battery is connected, we can tell in which direction the current will flow. We know that current flows from positive to negative by convention. Conventional current in this circuit will flow in a clockwise direction, from point A to B to C to D and back to A.


We know that in a series circuit the current has to be the same in all components. So we can write:

We also know that total voltage of the circuit has to be equal to the sum of the voltages over all three resistors. So we can write:

Using this information and what we know about calculating the equivalent resistance of resistors in series, we can approach some circuit problems.

Worked example 2: Ohm's Law, series circuit

              
Calculate the current (I) in this circuit if the resistors are both ohmic in nature.


              [image: 80b914e7ea2fef753dacd4b0c4caf999.png]
Determine what is required


We are required to calculate the current flowing in the circuit.


Determine how to approach the problem


Since the resistors are ohmic in nature, we can use Ohm's Law. There are however two resistors in the circuit and we need to find the total resistance.


Find total resistance in circuit


Since the resistors are connected in series, the total (equivalent) resistance R is:

Therefore,


Apply Ohm's Law





Write the final answer


A current of  is flowing in the circuit.



Worked example 3: Ohm's Law, series circuit

                
Two ohmic resistors ( and ) are connected in series with a cell. Find the resistance of , given that the current flowing through  and  is  and that the voltage across the cell is .  =.


            
Draw the circuit and fill in all known values.

[image: d3605393a3c7949e4785faac01651ad3.png]
Determine how to approach the problem.


We can use Ohm's Law to find the total resistance R in the circuit, and then calculate the unknown resistance using:

because it is in a series circuit.


Find the total resistance


Find the unknown resistance


We know that:

and that

Since

Therefore,



Worked example 4: Ohm's Law, series circuit

    
For the following circuit, calculate:


    	
the voltage drops ,  and  across the resistors , , and 



	
the resistance of .




[image: 068bd068700a17932496b81848bc70c9.png]
Determine how to approach the problem


We are given the voltage across the cell and the current in the circuit, as well as the resistances of two of the three resistors. We can use Ohm's Law to calculate the voltage drop across the known resistors. Since the resistors are in a series circuit the voltage is   and we can calculate . Now we can use this information to find the voltage across the unknown resistor .


Calculate voltage drop across 


Using Ohm's Law:



Calculate voltage drop across 


Again using Ohm's Law:



Calculate voltage drop across 


Since the voltage drop across all the resistors combined must be the same as the voltage drop across the cell in a series circuit, we can find  using:



Find the resistance of 


We know the voltage across  and the current through it, so we can use Ohm's Law to calculate the value for the resistance:



Write the final answer
















Parallel circuits 

Consider a circuit consisting of a single cell and three resistors that are connected in parallel.

[image: 2e6a22e0cb14674c7e85bf4bb0f47706.png]The first principle to understand about parallel circuits is that the
voltage is equal across all components in the circuit. This is because there are only two sets of electrically common points in a parallel circuit, and voltage measured between sets of common points must always be the same at any given time. So, for the circuit shown, the following is true:

The second principle for a parallel circuit is that all the currents through each resistor must add up to the total current in the circuit:

Using these principles and our knowledge of how to calculate the equivalent resistance of parallel resistors, we can now approach some circuit problems involving parallel resistors.

Worked example 5: Ohm's Law, parallel circuit

          
Calculate the current (I) in this circuit if the resistors are both ohmic in nature.


          [image: 2a22f0eb6189ac9ac4bfe30fec34eeba.png]
Determine what is required


We are required to calculate the current flowing in the circuit.


Determine how to approach the problem


Since the resistors are ohmic in nature, we can use Ohm's Law. There are however two resistors in the circuit and we need to find the total resistance.


Find the equivalent resistance in circuit


Since the resistors are connected in parallel, the total (equivalent) resistance R is:


Apply Ohm's Law


Write the final answer


The current flowing in the circuit is .



Worked example 6: Ohm's Law, parallel circuit


Two ohmic resistors ( and ) are connected in parallel with a cell. Find the resistance of , given that the current flowing through the cell is  and that the voltage across the cell is .


[image: 2954428d2478b2520b58e5f342105f15.png]
Determine what is required


We need to calculate the resistance .


Determine how to approach the problem


Since the resistors are ohmic and we are given the voltage across the cell and the current through the cell, we can use Ohm's Law to find the equivalent resistance in the circuit.



Calculate the value for 


Since we know the equivalent resistance and the resistance of , we can use the formula for resistors in parallel to find the resistance of .

Rearranging to solve for :



Write the final answer


The resistance  is 



Worked example 7: Ohm's Law, parallel circuit

An 18 volt cell is connected to two parallel resistors of  and  respectively. Calculate the current through the cell and through each of the resistors.



First draw the circuit before doing any calculations

[image: c091cdac0ae3bdf6a52009ce9a92d7c6.png]
Determine how to approach the problem


We need to determine the current through the cell and each of the parallel resistors. We have been given the potential difference across the cell and the resistances of the resistors, so we can use Ohm's Law to calculate the current.


Calculate the current through the cell


To calculate the current through the cell we first need to determine the equivalent resistance of the rest of the circuit. The resistors are in parallel and therefore:

Now using Ohm's Law to find the current through the cell:



Now determine the current through one of the parallel resistors


We know that for a purely parallel circuit, the voltage across the cell is the same as the voltage across each of the parallel resistors. For this circuit:

Let's start with calculating the current through  using Ohm's Law:



Calculate the current through the other parallel resistor


We can use Ohm's Law again to find the current in :


An alternative method of calculating  would have been to use the fact that the currents through each of the parallel resistors must add up to the total current through the cell:




Write the final answer


The current through the cell is .


The current through the  resistor is .


The current through the  resistor is .




Exercise 11.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"

Calculate the value of the unknown resistor in the circuit:


[image: 481daa31f67e4e3b37c18d9ce9ac1de3.png]

    
We first use Ohm's law to calculate the total series resistance:


    Now we can find the unknown resistance:


    



Calculate the value of the current in the following circuit:


[image: 3f6732ba0e89331314c8939cec082dd2.png]

    
We first find the total resistance:


    Now we can calculate the current:


    



Three resistors with resistance ,  and  respectively, are connected in series with a  battery. Calculate the value of the current in the circuit.




    
We draw the circuit diagram:


    [image: 3f5372e891aed3e94147df3f590c7bdc.png]We now find the total resistance:


    Now we can calculate the current:


    



Calculate the current through the cell if the resistors are both ohmic in nature.


         [image: 1fc9b442fa32b6256eeb046478bb70ea.png]

    
We first find the total resistance:


    Now we can calculate the current:


    



Calculate the value of the unknown resistor  in the circuit:


         [image: 9cf075f5137e5b917a620b2910e0c263.png]

    
We first find the total resistance:


    Now we can calculate the unknown resistance:


    


Three resistors with resistance ,  and  respectively, are connected in parallel with a  battery. All the resistors are ohmic in nature. Calculate:



    
the value of the current through the battery




    
We draw a circuit diagram:


    [image: b87d804099122cc0923dd0888a348a0f.png]To calculate the value of the current through the battery we first need to calculate the equivalent resistance:


    Now we can calculate the current through the battery:


          


    
the value of the current in each of the three resistors.


    

        
For a parallel circuit the voltage across cell is the same as the voltage across each of the resistors. For this circuit:


        Now we can calculate the current through each resistor. We will start with :


          Next we calculate the current through :


          And finally we calculate the current through :


          You can check that these add up to the total current.


    


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Series and parallel networks of resistors (ESBQC)

Now that you know how to handle simple series and parallel circuits, you are ready to tackle circuits which combine these two setups such as the following circuit:

[image: 9221e7e8e8b513175d3362948b8a636f.png]
        Figure 11.1: An example of a series-parallel network. The dashed boxes indicate parallel sections of the circuit.
      

It is relatively easy to work out these kind of circuits because you use everything you have already learnt about series and parallel circuits. The only difference is that you do it in stages. In Figure 11.1, the circuit consists of 2 parallel portions that are then in series with a cell. To work out the equivalent resistance for the circuit, you start by calculating the total resistance of each of the parallel portions and then add up these resistances in series. If all the resistors in Figure 11.1 had resistances of , we can calculate the equivalent resistance of the entire circuit.


We start by calculating the total resistance of Parallel Circuit 1.

[image: 8d6dfac0b0b6372e799d0a7a17d6ebce.png]The value of  is:




We can similarly calculate the total resistance of Parallel Circuit 2:



You can now treat the circuit like a simple series circuit as follows:

[image: cc39eda72010136ccc07ff90dbf5c954.png]Therefore the equivalent resistance is:



The equivalent resistance of the circuit in Figure 11.1 is .

Exercise 11.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Determine the equivalent resistance of the following circuits:



    [image: 10b8ad3bb007697d1fdaceb625ce97e2.png]

    
We start by determining the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    


        [image: 22a4050b828b2c492707b3b19e9c1d2c.png]

    
We start by determining the equivalent resistance of the parallel combination:


    Now we have a circuit with three resistors in series so we can calculate the equivalent resistance:


    


[image: 60b80f8c2b1edb2acf6b306e8145aced.png]

    
We start by determining the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    



Examine the circuit below:

[image: 9b8c6394ee1d611c28e26b1f8fc3b163.png]If the potential difference across the cell is , calculate:




the current  through the cell.




    
To find the current  we first need to find the equivalent resistance. We start by calculating the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    So the current through the cell is:


    



the current through the  resistor.




    
The current through the parallel combination of resistors is . (The current is the same through series combinations of resistors and we can consider the entire parallel set of resistors as one series resistor.)


    
Using this we can find the voltage through the parallel combination of resistors (remember to use the equivalent parallel resistance and not the equivalent resistance of the circuit):


    Since the voltage across each resistor in the parallel combination is the same, this is also the voltage across the  resistor.


    
So now we can calculate the current through the resistor:


    




If current flowing through the cell is , and all the resistors are ohmic, calculate the voltage across the cell and each of the resistors, , , and  respectively.


[image: 9e9d5cf6b9ed080d93492e3bed964313.png]

    
To find the voltage we first need to find the equivalent resistance. We start by calculating the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    So the voltage across the cell is:


    The current through the parallel combination of resistors is . (The current is the same through series combinations of resistors and we can consider the entire parallel set of resistors as one series resistor.)


    
Using this we can find the voltage through the each of the resistors. We start by finding the voltage across :


    Now we find the voltage across the parallel combination:


    Since the voltage across each resistor in the parallel combination is the same, this is also the voltage across resistors  and .





For the following circuit, calculate:

[image: 236f70e6a54430697b7da2256316aee5.png]

    
the current through the cell




    
To find the current we first need to find the equivalent resistance. We start by calculating the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    So the current through the cell is:


    


    
the voltage drop across 




    
The current through all the resistors is . (The current is the same through series combinations of resistors and we can consider the entire parallel set of resistors as one series resistor.)


    
Using this we can find the voltage through :


    


    
the current through 




    
The current through all the resistors is . (The current is the same through series combinations of resistors and we can consider the entire parallel set of resistors as one series resistor.)


    
Using this we can find the current through .


    
We first need to find the voltage across the parallel combination:


    Now we can find the current through  using the fact that the voltage is the same across each resistor in the parallel combination:


    


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"




        11.3 Power and energy (ESBQD)
Electrical power (ESBQF)

A source of energy is required to drive current round a complete circuit. This is provided by batteries in the circuits you have been looking at. The batteries convert chemical potential energy into electrical energy. The energy is used to do work on the electrons in the circuit.


Power is a measure of how rapidly work is done. Power is the rate at which the work is done, work done per unit time. Work is measured in joules (J) and time in seconds (s) so power will be  which we call a watt (W).


In electric circuits, power is a function of both voltage and current and we talk about the power dissipated in a circuit element:

	Electrical Power
	
            
Electrical power is the rate at which electrical energy is converted in an electric circuit. It calculated as:


            Power (P) is exactly equal to current (I) multiplied by voltage
(V), there is no extra constant of proportionality. The unit of
measurement for power is the watt (abbreviated W).


          


It was James Prescott Joule, not Georg Simon Ohm, who first discovered the mathematical relationship between power dissipation and current through a resistance. This discovery, published in 1841, followed the form of the equation:
               and is properly known as Joule's Law. However, these power equations are so commonly associated with the Ohm's Law equations relating voltage, current, and resistance that they are frequently credited to Ohm.


Equivalent forms

We can use Ohm's Law to show that  is equivalent to  and .


Using  allows us to show:
          


Using  allows us to show:
          

Worked example 8: Electrical power

        
Given a circuit component that has a voltage of  and a resistance of  what is the power dissipated?


        
Write down what you are given and what you need to find





Write down an equation for power


The equation for power is:
            


Solve the problem



            The power is .



Worked example 9: Electrical power


Study the circuit diagram below:


[image: 5a0888b9ec1dcbf0e3e9f0280572d7fd.png]The resistance of the resistor is  and the current going through the resistor is . What is the power for the resistor?



Determine how to approach the problem


We are given the resistance of the resistor and the current passing through it and are asked to calculate the power. We can have verified that:



Solve the problem


We can simply substitute the known values for  and  to solve for .

     


Write the final answer


The power for the resistor is .



Worked example 10: Power in series circuit

            
Two ohmic resistors ( and ) are connected in series with a cell. Find the resistance and power of , given that the current flowing through  and  is  and that the voltage across the cell is .  = .


        
Draw the circuit and fill in all known values.

[image: 0d4b7c5150828ff13e4d7c8bde5d0118.png]
Determine how to approach the problem.


We can use Ohm's Law to find the total resistance R in the circuit, and then calculate the unknown resistance using:

because it is in a series circuit.


Find the total resistance





Find the unknown resistance


We know that:

and that

Since

Therefore,


Solve the problem


Now that the resistance is known and the current, we can determine the power:
            


Write the final answer


The power for the resistor  is .




Notice that we use the same circuits in examples as we extend our knowledge of electric circuits. This is to emphasise that you can always combine all of the principles you have learnt when dealing with any circuit.


Worked example 11: Power in series and parallel networks of resistors


Given the following circuit:


      [image: 51f3dd32bce502750d13bbea5f2c6f02.png]The current leaving the battery is , the total power dissipated in the circuit is , the ratio of the total resistances of the two parallel networks  is 1:2, the ratio  is 3:5 and .



Determine the:

	voltage of the battery,

	the power dissipated in  and , and

	the value of each resistor and the power dissipated in each of them.



What is required


In this question you are given various pieces of information and asked to determine the power dissipated in each resistor and each combination of resistors. Notice that the information given is mostly for the overall circuit. This is a clue that you should start with the overall circuit and work downwards to more specific circuit elements.


Calculating the voltage of the battery


Firstly we focus on the battery. We are given the power for the overall circuit as well as the current leaving the battery. We know that the voltage across the terminals of the battery is the voltage across the circuit as a whole.


We can use the relationship  for the entire circuit because the voltage is the same as the voltage across the terminals of the battery:



The voltage across the battery is  .


Power dissipated in  and 


Remember that we are working from the overall circuit details down towards those for individual elements, this is opposite to how you treated this circuit earlier.


We can treat the parallel networks like the equivalent resistors so the circuit we are currently dealing with looks like:

[image: 10c07cbe4489009738f19854e32e5a11.png]We know that the current through the two circuit elements will be the same because it is a series circuit and that the resistance for the total circuit must be: . We can determine the total resistance from Ohm's Law for the circuit as a whole:



We know that the ratio between  is 1:2 which means that we know:

and therefore:



Now that we know the total resistance of each of the parallel networks we can calculate the power dissipated in each:

and



Parallel network 1 calculations


Now we can begin to do the detailed calculation for the first set of parallel resistors.

[image: 51f3dd32bce502750d13bbea5f2c6f02.png]We know that the ratio between  is 3:5 which means that we know . We also know the total resistance for the two parallel resistors in this network is . We can use the relationship between the values of the two resistors as well as the formula for the total resistance ()to find the resistor values:

We can also calculate :



To determine the power we need the resistance which we have calculated and either the voltage or current. The two resistors are in parallel so the voltage across them is the same as well as the same as the voltage across the parallel network. We can use Ohm's Law to determine the voltage across the network of parallel resistors as we know the total resistance and we know the current:



We now have the information we need to determine the power through each resistor:



Parallel network 2 calculations


Now we can begin to do the detailed calculation for the second set of parallel resistors.


We are given  and we know  so we can calculate  from:



We can calculate the voltage across the second parallel network by subtracting the voltage of the first parallel network from the battery voltage, .


We can now determine the power dissipated in each resistor:





Exercise 11.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"

What is the power of a  lightning bolt having a current of ?




    



How many watts does a torch that has  pass through it in  use if its voltage is ?




    
We first need to find the current. Recall from grade 10 that current is charge divided by total time (in seconds):


    


Find the power dissipated in each of these extension cords:




an extension cord having a  resistance and through which  is flowing




    


        
a cheaper cord utilising (using) thinner wire and with a resistance of , through which  is flowing




    



Determine the power dissipated by each the resistors in the following circuits, if the batteries are :



    [image: 10b8ad3bb007697d1fdaceb625ce97e2.png]

    
We start by determining the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    Now we can calculate the total current:


    This is the current in the  resistor and through the entire parallel connection. Using this we can find the power dissipated in the  resistor:


    Next we find the voltage across this resistor and use this to find the voltage across the parallel combination:


    This is the voltage across each of the parallel resistors. So we can find the power dissipated by each of these resistors:


    


        [image: 22a4050b828b2c492707b3b19e9c1d2c.png]

    
We start by determining the equivalent resistance of the parallel combination:


    Now we have a circuit with three resistors in series so we can calculate the equivalent resistance:


    Now we can calculate the total current:


    This is the current in the two series resistor and through the entire parallel connection. Using this we can find the power dissipated in the two series resistors:


    Next we find the voltage across each of these resistors and use this to find the voltage across the parallel combination:


    This is the voltage across each of the parallel resistors. So we can find the power dissipated by each of these resistors:


    


    
Also determine the value of the unknown resistor if the total power dissipated is 


[image: ea149816dedbde567e490ce0baee3ae2.png]

    
We start by calculating the equivalent resistance of the resistors. We know the total power and the total voltage, so we use that to find the total resistance.


    We can now find the unknown resistance by first calculating the equivalent parallel resistance:


    Now we can calculate the total current:


    This is the current in the series resistor and through the entire parallel connection. Using this we can find the power dissipated in the series resistor:


    Next we find the voltage across this resistors and use this to find the voltage across the parallel combination:


    This is the voltage across each of the parallel resistors. So we can find the power dissipated by each of these resistors:


    



Examine the circuit below:

[image: 6998ab3af4e250d76eab95c5b8cd1565.png]If the potential difference across the cell is , calculate:




the current  through the cell.




    
We can find the equivalent parallel resistance:


    And now we can find the equivalent resistance:


    Now we can calculate the total current:


    



the current through the  resistor




    
For a series circuit the total current is equal to the current in each of the resistors. Since we can consider the total parallel combination as one series connection the total current through the connection is .


    
Using this and the total parallel resistance we can calculate the voltage across each resistor:


    Now we can calculate the current through the  resistor:


    



the power dissipated in the  resistor




    
We know the resistance, the voltage and the current for this resistor so we can use any two of these to find the power. We will use the resistance and the current:


    




If current flowing through the cell is , and all the resistors are ohmic, calculate the power dissipated in each of the resistors, , , and  respectively.


  [image: 9e9d5cf6b9ed080d93492e3bed964313.png]

    
We start by determining the equivalent resistance of the parallel combination:


    Now we have a circuit with two resistors in series so we can calculate the equivalent resistance:


    We are given the total current and this is the current in the series resistor and through the entire parallel connection. Using this we can find the power dissipated in the series resistor:


    Next we find the voltage across this resistor:


    And we use the total resistance and the total current to find the total voltage:


    Now we can find the voltage across the parallel combination of resistors:


    This is the voltage across each of the parallel resistors. So we can find the power dissipated by each of these resistors:


    

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Electrical energy (ESBQG)

When power is dissipated in a device there is a transfer of energy from one kind to another. For example, a resistor may get very hot which indicates that the energy is being dissipated as heat. Power was the rate at which work was done, the rate at which energy is transferred. If we want to calculate the total amount of energy we need to multiply the rate of energy transfer by the time over which that energy transfer took place.


Electrical energy is simply power times time. Mathematically we write:
              

            Energy is measured in joules (J) and time in seconds (s).

Worked example 12: Electrical energy


A  light bulb is left on for  hours overnight, how much energy was wasted?



What is required


We need to determine the total amount of electrical energy dissipated by the light bulb. We know the relationship between the power and energy and we are given the time. Time is not given in the correct units so we first need to convert to S.I. units:



Calculate the energy


We know that:




Worked example 13: Electrical energy


Study the circuit diagram below:


[image: 5a0888b9ec1dcbf0e3e9f0280572d7fd.png]The resistance of the resistor is  and the current going through the resistor is . What is the power for the resistor and how much energy is dissipated in ?



Determine how to approach the problem


We are given the resistance of the resistor and the current passing through it and are asked to calculate the power. We have verified that:


and we know that



Solve the problem


We can simply substitute the known values for  and  to solve for .

     


Now that we have determined the power we can calculate the energy:
  


Write the final answer


The power for the resistor is  and  are dissipated.




Electricity is sold in units which are one kilowatt hour (). A kilowatt hour is simply the use of  for . Using this you can work out exactly how much electricity different appliances will use and how much this will cost you.

Worked example 14: Cost of electricity


How much does it cost to run a  microwave oven for  if the cost of electricity is  per ?



What is required


We are given the details for a device that uses electrical energy and the price of electricity. Given a certain amount of time for use we need to determine how much energy was used and what the cost of that would be.


The various quantities provided are in different units. We need to use consistent units to get an answer that makes sense.


The microwave is given in  but we can convert to :.


Time is given in minutes but when working with household electricity it is normal to work in hours. .


Calculate usage


The electrical power is:



Calculate cost (C) of electricity


The cost for the electrical power is:




Using electricity

The following table gives the cost of electricity for users who consume less than  on average per month.

	Units ()	Cost per unit ()
	–	
	–	
	–	
		

You are given the following appliances with their power ratings.

	Appliance	Power rating
	Stove	
	Microwave	
	Washing machine	
	Kettle	
	Fridge	
	Toaster	
	Energy saver globe	
	Light bulb	
	Vacuum cleaner	

You have  to spend on electricity each month.

	
Which usage class do you fall into?



	
Complete the following table.


                  	Appliance	Cost to run for 1 hour
	Stove	
	Microwave	
	Washing machine	
	Kettle	
	Fridge	
	Toaster	
	Energy saver globe	
	Vacuum cleaner	



	
                  
For how long can you use each appliance to ensure that you spend less than  per month? Assume you are using a maximum of 20 energy saver globes around your home.


                






        11.4 Chapter summary (ESBQH)
Presentation: 243S
	
              
Ohm's Law states that the amount of current through a conductor, at constant temperature, is proportional to the voltage across the resistor. Mathematically we write 


          

	
            
Conductors that obey Ohm's Law are called ohmic conductors; those that do not are called non-ohmic conductors.


          

	
              
We use Ohm's Law to calculate the resistance of a resistor. 


          

	
              
The equivalent resistance of resistors in series () can be calculated as follows: 


          

	
              
The equivalent resistance of resistors in parallel () can be calculated as follows:
              


          

	
              
Electrical power is the rate at which electrical energy is converted in an electric circuit.


          

	
            
The electrical power dissipated in a circuit element or device is  and can also be written as  or  and is measured in joules (J).


            

	
                
The electrical energy dissipated is  and is measured in joules (J).


            

	
                
One kilowatt hour refers to the use of one kilowatt of power for one hour.


            


	Physical Quantities
	Quantity	Unit name	Unit symbol
	Current ()	Amperes	
	Electrical energy ()	Joules	
	Power ()	Watts	
	Resistance ()	Ohms	
	Voltage ()	Volts	


            
Table 11.1: Units used in electrostatics


          



        Exercise 11.7Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word or term for each of the following definitions:



                  
The amount of energy per unit charge needed to move that charge between two points in a circuit.


              

                  Voltage
              


                  
The rate at which electrical energy is converted in an electric circuit.


              

                  Electrical power
              


                  
A law that states that the amount of current through a conductor, at constant temperature, is proportional to the voltage across the resistor.


              

                  Ohm's law
              



              
A  has a voltage of  across it. What is the current through the resistor?


              	

	

	

	




              


              
Three resistors are connected in series. The resistances of the three resistors are: ,  and . What is the equivalent series resistance?


              	

	

	

	




              


              
Three resistors are connected in parallel. The resistances of the three resistors are: ,  and . What is the equivalent parallel resistance?


              	

	

	

	




              


              
A circuit consists of a  resistor. The voltage across the resistor is . How much power is dissipated in the circuit?


              	

	

	

	




              


          
Calculate the current in the following circuit and then use the current to calculate the voltage drops across each resistor.


          [image: a94939533520153d1cfd5b4a6a795e68.png]

            
We first calculate the equivalent series resistance:


            Now we can use Ohm's law to calculate the current:


            Now we can use the fact that this is a series circuit and that the current is the same everywhere in the circuit to find the voltage drops across each resistor:


            


A battery is connected to this arrangement of resistors. The power dissipated in the  resistor is . The resistances of voltmeters  and  are so high that they do not affect the current in the circuit.

[image: d4b4b63f320531546cc2660962ab85d0.png]

    
Calculate the current in the  resistor.




            


        
Calculate the reading on voltmeter .




    
This voltmeter is reading the voltage across the one  resistor so we need to determine what this voltage is.


    
We know that the current through the parallel combination of resistors is . We need to calculate the equivalent parallel resistance and then use this with the current to find the voltage across the parallel combination.


    This is the reading on  since the voltage across a parallel combination of resistors is equal to the voltage across each resistor.





    
Calculate the reading on voltmeter .


    

        
We need to calculate the equivalent resistance of the circuit first. We already know the equivalent resistance across the parallel combination. So the equivalent resistance is:


            Now we can use Ohm's law to calculate the voltage, since we know the current in the circuit:


            



A kettle is marked ; .



    
Calculate the resistance of the kettle when operating according to the above specifications.




    


    
If the kettle takes  to boil some water, calculate the amount of electrical energy transferred to the kettle.


        

            
We first convert the time to seconds:


            And now we calculate the energy:


            



Electric Eels


Electric eels have a series of cells from head to tail. When the cells are activated by a nerve impulse, a potential difference is created from head to tail. A healthy electric eel can produce a potential difference of .



              
What is meant by “a potential difference of ”?


          

              
Potential difference or voltage, , is the amount of energy per unit charge needed to move that charge between two points in a circuit. In the example of the electric eel this is the amount of energy per unit charge needed to move that charge from the head to the tail.


          


              
How much energy is transferred when an electron is moved through a potential difference of ?


        

            
An electron has a charge of . So we can find the amount of energy needed to move this charge through the potential difference:


            


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 12: Energy and chemical change

In grade 10 learners learnt about physical and chemical changes. In this chapter learners will learn about the energy changes that occur in chemical reactions. The concepts of exothermic and endothermic reactions are introduced. Learners will also learn about activation energy. The following list summarises the concepts covered in this chapter.

	
Bond energy and how it leads to the energy changes in reactions.


              
In chapter 3 (atomic combinations) the concept of bond energy and graphs of potential energy versus atomic distance were covered. These two concepts form the cornerstone to understanding the energy changes in chemical reactions. In this topic the fact that bond forming requires energy and bond breaking releases energy is introduced. These two concepts are linked to the potential energy graph for bonding.


              

	
Exothermic and endothermic reactions.


            
Two classes of chemical reaction exist: exothermic and endothermic. It is important to note that these are not different types of reactions. For example an acid-base reaction can be exothermic or endothermic. All chemical reactions will either be exothermic or endothermic and this is determined by the energy of bond formation and bond breaking.


            

	
Energy diagrams for reactions with and without activation energy.


            
We can draw energy diagrams to show how a reaction proceeds. These diagrams give the reactants energy and the products energy. These diagrams show the energy of the system as a whole and are not concerned with just one reactant or one product. It is important for learners to draw these diagrams as a curve linking the reactants energy to the product energy as this shows the activation energy of the reaction. Learners first draw these curves without knowing about activation energy and then towards the end of the chapter they start adding the activation energy.


            

	
Activation energy.


            
A practical demonstration that can be done is to burn magnesium ribbon in air and in oxygen to investigate the concept of activation energy.


            
All reactions (even the exothermic ones) need something to get them going. This may be very small or may be very large. At the maximum energy of the reaction the transition state or activated complex occurs. This is the point at which the reaction is somewhere between forming the products and breaking apart the reactants.


            




You have probably seen a fire burning or burnt fuel for warmth or cooking or light. A fire burning is one of the most noticeable examples of a chemical reaction that produces a lot of energy.


All chemical reactions involve energy changes. In some reactions, we are able to observe these energy changes as either an increase or a decrease in the overall energy of the system. In some reactions we see this as a change in the temperature. In other reactions we can observe this change when a reaction starts to give off light or when a reaction will only work after light is shone on it.


The study of energy changes (particularly heat) in chemical reactions is known as chemical thermodynamics. This is also sometimes called thermochemistry.

[image: ]
Video: 2447

	Graphs - Mathematics, Grade 10, Functions and graphs

	Equations - Mathematics, Grade 10, Equations and inequalities

	Units and unit conversions - Physical Sciences, Grade 10, Science skills



12.1 Energy changes in chemical reactions (ESBQJ)
What causes the energy changes in chemical reactions? (ESBQK)

When a chemical reaction occurs, bonds in the reactants break, while new bonds form in the product. The following example explains this. Hydrogen reacts with oxygen to form water, according to the following equation:

In this reaction, the bond between the two hydrogen atoms in the  molecule will break, as will the bond between the oxygen atoms in the  molecule. New bonds will form between the two hydrogen atoms and the single oxygen atom in the water molecule that is formed as the product.


For bonds to break, energy must be absorbed. When new bonds form, energy is released. The energy that is needed to break a bond is called the bond energy or bond dissociation energy. Bond energies are measured in units of .

	Bond energy
	
            
Bond energy is a measure of bond strength in a chemical bond. It is the amount of energy (in ) that is needed to break the chemical bond between two atoms.


          

Remember when we discussed bonding (chapter 3) we used the following energy diagram:

[image: 51a7fba3f97f0cad89d4a5b896431f80.png]
            Figure 13.1: Graph showing the changes in energy that take place as the distance between two atoms changes.
          

We can use this diagram to understand why bond breaking requires energy and bond making releases energy. Point X on the diagram is at the lowest energy. When a bond breaks, the atoms move apart and the distance between them increases (i.e. the atom moves to the right on the -axis or from point X to point A). Looking at the diagram we see that when this happens, the energy increases (i.e. the energy at point A is greater than the energy at point X). So when a bond breaks energy is needed.


When a bond forms the atoms move closer together and the distance between them decreases (i.e. the atom moves to the left on the -axis or from point A to point X). Looking at the diagram we see that when this happens, the energy decreases (i.e. the energy at point X is less than the energy at point A). So when a bond forms energy is released.


Looking at the example of hydrogen reacting with oxygen to form water:

We see that energy is needed to break the bonds in the hydrogen molecule and to break the bonds in the oxygen molecule). And we also see that energy is released when hydrogen and oxygen bond to form water). When we look at the entire reaction and consider both bond breaking and bond forming we need to look at the enthalpy of the system.

	Enthalpy
	
            
Enthalpy is a measure of the total energy of a chemical system for a given pressure, and is given the symbol H.


          


A chemical system is a closed system that contains only the reactants and products involved in the reaction.



As we learn about exothermic and endothermic reactions we will see more on the concept of enthalpy.

Exothermic and endothermic reactions (ESBQM)

In some reactions, the energy that must be absorbed to break the bonds in the reactants, is less than the energy that is released when the new bonds of the products are formed. This means that in the overall reaction, energy is released as either heat or light. This type of reaction is called an exothermic reaction.

	Exothermic reaction
	
            
An exothermic reaction is one that releases energy in the form of heat or light.


          

Another way of describing an exothermic reaction is that it is one in which the energy of the products is less than the energy of the reactants, because energy has been released during the reaction. We can represent this using the following general formula:

In other reactions, the energy that must be absorbed to break the bonds in the reactants, is more than the energy that is released when the new bonds in the products are formed. This means that in the overall reaction, energy must be absorbed from the surroundings. This type of reaction is known as an endothermic reaction.

	Endothermic reaction
	
            
An endothermic reaction is one that absorbs energy in the form of heat or light.


          

Another way of describing an endothermic reaction is that it is one in which the energy of the products is greater than the energy of the reactants, because energy has been absorbed during the reaction. This can be represented by the following general formula:

The difference in energy (E) between the reactants and the products is known as the heat of the reaction. It is also sometimes referred to as the enthalpy change of the system. This is represented using 


 is read as delta and means a change in. You may recall this symbol from physics.



A recommended project for formal assessment is included. In this experiment learners will investigate an exothermic reaction and an endothermic reaction. This experiment is split into two parts. The first part looks at an endothermic reaction, while the second part looks at an exothermic reaction. You will need polystyrene or cardboard cups, plastic lids, thermometers, vinegar, steel wool, citric acid, sodium bicarbonate and stirring rods. There is also a further investigation on exothermic and endothermic reactions that learners can complete. All these experiments can be combined into one project in which learners investigate several different reactions and classify these reactions as exothermic or endothermic.


This series of experiments starts with an endothermic reaction between citric acid and sodium bicarbonate. The second experiment in the series looks at the exothermic reaction between steel and oxygen in the air. The final part of the series is given as an investigation into various exothermic and endothermic reactions.


Endothermic and exothermic reactions - part 1
Apparatus and materials

You will need:

	citric acid

	sodium bicarbonate

	a polystyrene cup

	a lid for the cup

	thermometer

	glass stirring rod

	scissors



You can get polystyrene cups with lids from coffee shops or fast food stores. Cardboard cups will also work fine. Some of the lids will have a hole for a straw, which is useful for this experiment.



Note that citric acid is found in citrus fruits such as lemons. Sodium bicarbonate is actually bicarbonate of soda (baking soda), the baking ingredient that helps cakes to rise.



Method
[image: 7862cca7e0bb9f440a764fdd61d208df.png]	
                
If your lid does not have a hole for a straw, then cut a small hole into the lid.


              

	
                
Pour some citric acid  into the polystyrene cup, cover the cup with its lid and record the temperature of the solution.


              

	
                
Stir in the sodium bicarbonate , then cover the cup again.


              

	
                
Immediately record the temperature, and then take a temperature reading every two minutes after that. Record your results.


              


The equation for the reaction that takes place is:






Results
	Time ()
	0
	2
	4
	6

	Temperature ()
				

Plot your temperature results on a graph of time (-axis) against temperature (-axis).



Discussion and conclusion


	
                
What happens to the temperature during this reaction?


              

	
                
Is this an exothermic or an endothermic reaction? (Was energy taken in or given out? Did the temperature increase or decrease?)


              

	
                
Why was it important to keep the cup covered with a lid?


              






Endothermic and exothermic reactions - part 2
Apparatus and materials


	Vinegar

	steel wool

	thermometer

	polystyrene cup and plastic lid (from previous experiment)




Method
[image: b5de17e3d5193b83dd105f5436d75e26.png]	
                
Put the thermometer through the plastic lid, cover the cup and record the temperature in the empty cup. You will need to leave the thermometer in the cup for about 5 minutes in order to get an accurate reading.


              

	
                
Soak a piece of steel wool in vinegar for about a minute. The vinegar removes the protective coating from the steel wool so that the metal is exposed to oxygen.


              

	
                
Take the thermometer out of the cup. Keep the thermometer through the hole of the lid.


              

	
                
After the steel wool has been in the vinegar, remove it and squeeze out any vinegar that is still on the wool. Wrap the steel wool around the thermometer and place it (still wrapped round the thermometer) back into the cup. The cup is automatically sealed when you do this because the thermometer is through the top of the lid.


              

	
                
Leave the steel wool in the cup for about 5 minutes and then record the temperature. Record your observations.


              




Results

You should notice that the temperature increases when the steel wool is wrapped around the thermometer.



Conclusion

The reaction between oxygen and the exposed metal in the steel wool is exothermic, which means that energy is released and the temperature increases.





Examples of endothermic and exothermic reactions (ESBQN)

There are many examples of endothermic and exothermic reactions that occur around us all the time. The following are just a few examples.


Note that we are only discussing chemical changes (recall from grade 10 about physical and chemical changes). Physical changes can also be classified as exothermic or endothermic. When we are referring to physical change then we talk about exothermic or endothermic processes. Evaporation is an endothermic process while condensation is an exothermic process.


	
            
Endothermic reactions


            	
                
Photosynthesis




                
Photosynthesis is the chemical reaction that takes place in green plants, which uses energy from the sun to change carbon dioxide and water into food that the plant needs to survive, and which other organisms (such as humans and other animals) can eat so that they too can survive. The equation for this reaction is:


                Photosynthesis is an endothermic reaction. Energy in the form of sunlight is absorbed during the reaction.


              

	
                
The thermal decomposition of limestone


                
In industry, the breakdown of limestone into quicklime and carbon dioxide is very important. Quicklime can be used to make steel from iron and also to neutralise soils that are too acid. However, the limestone must be heated in a kiln (oven) at a temperature of over  before the decomposition reaction will take place. The equation for the reaction is shown below:


                




	
            
Exothermic reactions


            	
                
Combustion reactions


                
The burning of fuel is an example of a combustion reaction, and we as humans rely heavily on this process for our energy requirements. The following equations describe the combustion of a hydrocarbon such as petrol :


                
fuel + oxygen  heat + water + carbon dioxide


                This is why we burn fuels (such as paraffin, coal, propane and butane) for energy, because the chemical changes that take place during the reaction release huge amounts of energy, which we then use for things like power and electricity. You should also note that carbon dioxide is produced during this reaction. The chemical reaction that takes place when fuels burn has both positive and negative consequences. Although we benefit from heat, power and electricity the carbon dioxide that is produced has a negative impact on the environment.


              

	
                
Respiration


                
Respiration is the chemical reaction that happens in our bodies to produce energy for our cells. The equation below describes what happens during this reaction:


                In the reaction above, glucose (a type of carbohydrate in the food we eat) reacts with oxygen from the air that we breathe in, to form carbon dioxide (which we breathe out), water and energy. The energy that is produced allows the cell to carry out its functions efficiently. Can you see now why you must eat food to get energy? It is not the food itself that provides you with energy, but the exothermic reaction that takes place when compounds within the food react with the oxygen you have breathed in!


              






Lightsticks or glowsticks are used by divers, campers, and for decoration and fun. A lightstick is a plastic tube with a glass vial inside it. To activate a lightstick, you bend the plastic stick, which breaks the glass vial. This allows the chemicals that are inside the glass to mix with the chemicals in the plastic tube. These two chemicals react and release energy. Another part of a lightstick is a fluorescent dye which changes this energy into light, causing the lightstick to glow! This is known as phosphorescence or chemiluminescence.

[image: ]
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Exercise 12.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
State whether energy is taken in or released in each of the following situations:



                
The bond between hydrogen and chlorine in a molecule of hydrogen chloride breaks.


            

                
This is bond breaking and so energy is taken in.


            


                
A bond is formed between hydrogen and fluorine to form a molecule of hydrogen fluoride.


            

                
This is bond forming and so energy is released.


            


                
A molecule of nitrogen () is formed.


            

                
A bond is formed and so energy is released.


            


                
A molecule of carbon monoxide breaks apart.


            

                
A bond is broken and so energy is taken in.


            



State whether the following descriptions are used to describe an endothermic or an exothermic reaction:



                
Reactants react to give products and energy.


            

                Exothermic
            


                
The energy that must be absorbed to break the bonds in the reactants is greater than the energy that is released when the products form.


            

                Endothermic
            


                
The energy of the products is found to be greater than the energy of the reactants for this type of reaction.


            

                Exothermic
            


                
Heat or light must be absorbed from the surroundings before this type of reaction takes place.


            

                Endothermic
            


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        12.2 Exothermic and endothermic reactions (ESBQP)
The heat of reaction (ESBQQ)

The heat of the reaction is represented by the symbol , where:




	
            
In an exothermic reaction,  is less than zero because the energy of the reactants is greater than the energy of the products. Energy is released in the reaction. For example:


            

	
            
In an endothermic reaction,  is greater than zero because the energy of the reactants is less than the energy of the products. Energy is absorbed in the reaction. For example:


            


Some of the information relating to exothermic and endothermic reactions is summarised in Table 12.1.

	Type of reaction
	Exothermic
	Endothermic

	Energy absorbed or released
	Released
	Absorbed

	Relative energy of reactants and products
	Energy of reactants greater than energy of product
	Energy of reactants less than energy of product

	Sign of ΔH
	Negative (i.e. )
	Positive (i.e. )



            Table 12.1: A comparison of exothermic and endothermic reactions.
          


Writing equations using ΔH


ΔH has been calculated for many different reactions and so instead of saying that ΔH is positive or negative, we can look up the value of ΔH for the reaction and use that value instead.



There are two ways to write the heat of the reaction in an equation.
      For the exothermic reaction , we can write:





or





For the endothermic reaction, , we can write:





or





The units for ΔH are . In other words, the ΔH value gives the amount of energy that is absorbed or released per mole of product that is formed. Units can also be written as , which then gives the total amount of energy that is released or absorbed when the product forms.


The energy changes during exothermic and endothermic reactions can be plotted on a graph:

[image: aba8f30ef7ffa40ff98066743a7201f0.png]
            Figure 13.2: The energy changes that take place during an exothermic reaction.
          

[image: ee07bab0940e45ac1a1ac3154071154b.png]
            Figure 13.3: The energy changes that take place during an endothermic reaction.
          

We will explain shortly why we draw these graphs with a curve rather than simply drawing a straight line from the reactants energy to the products energy.


In the investigation on exothermic and endothermic reactions learners work with concentrated sulfuric acid. They must work in a well ventilated room or, if possible, in a fume cupboard. This is a highly corrosive substance and learners must handle it with care. If they spill any on themselves they must immediately wash the affected area with plenty of running water. Either the learner or their friend should inform you as soon as possible so you can ensure that the learner is ok. If necessary the learner may need to go to the bathroom to remove and rinse clothing that is affected. Either you or another learner should accompany them.


Most of the salts that the learners will work with are hygroscopic and will quickly absorb water from the air. These salts can cause chemical burns and should be handled with care. If possible learners should wear gloves to protect their hands.


Endothermic and exothermic reactions
Aim

To investigate exothermic and endothermic reactions.



Apparatus and materials


	Approximately  of calcium chloride 

	Approximately  of sodium hydroxide 

	Approximately  of potassium nitrate 

	Approximately  of barium chloride 

	concentrated sulphuric acid  (Be careful, this can cause serious burns)

	5 test tubes

	thermometer



When working with concentrated sulfuric acid always wear gloves and safety glasses. Always work in a well ventilated room or in a fume cupboard.




Method
[image: 39d3e76394368be2d749e03f1ebc3e3e.png][image: ad957e80e150a7ae6d50518075c046e6.png]	
                
Dissolve about  of each of the following substances in - of water in a test tube: , ,  and .


              

	
                
Observe whether the reaction is endothermic or exothermic, either by feeling whether the side of the test tube gets hot or cold, or using a thermometer.


              

	
                
Dilute  of concentrated  in  of water in the fifth test tube and observe whether the temperature changes.


                
Remember to always add the acid to the water.



              

	
                
Wait a few minutes and then carefully add  to the diluted . Observe any temperature (energy) changes.


              




Results

Record which of the above reactions are endothermic and which are exothermic.

	Exothermic reactions	Endothermic reactions
		
		
		

	
                
When  and  dissolve in water, they take in heat from the surroundings. The dissolution of these salts is endothermic.


              

	
                
When  and  dissolve in water, heat is released. The process is exothermic.


              

	
                
The reaction of  and  is also exothermic.


              






Exercise 12.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
In each of the following reactions, say whether the reaction is endothermic or exothermic, and give a reason for your answer. Draw the resulting energy graph for each reaction.



                



            

                
Exothermic. Heat is given off and this is represented by showing  energy on the right hand side of the equation.


                [image: aba8f30ef7ffa40ff98066743a7201f0.png]


                  



              

                  
Exothermic.  is negative for this reaction.


                  [image: aba8f30ef7ffa40ff98066743a7201f0.png]


                
The following reaction takes place in a flask:


                



                
Within a few minutes, the temperature of the flask drops by approximately .


            

                
Endothermic. The temperature of the reaction vessel decreases indicating that heat was needed for the reaction.


                [image: ee07bab0940e45ac1a1ac3154071154b.png]


                  



              

                  
Exothermic. 


                  [image: aba8f30ef7ffa40ff98066743a7201f0.png]


                  



          

                
Exothermic. This reaction is the combustion of wood or coal to form carbon dioxide and gives off heat.


                [image: aba8f30ef7ffa40ff98066743a7201f0.png]



For each of the following descriptions, say whether the process is endothermic or exothermic and give a reason for your answer.



    
evaporation




    
Endothermic. Energy is needed to break the intermolecular forces.





        
the combustion reaction in a car engine


    

        
Exothermic. Energy is released.


    


        
bomb explosions


    

        
Exothermic. In an explosion a large amount of energy is released.


    


        
melting ice


    

        
Endothermic. Energy is needed to break the intermolecular forces.


    


        
digestion of food


        

        
Exothermic. Digestion of food involves the release of energy that your body can then use.


    


        
condensation


    

        
Exothermic. Energy is given off as the particles are going from a higher energy state to a lower energy state.


          



    
When you add water to acid the resulting solution splashes up. The beaker also gets very hot. Explain why.




    
The reaction between acid and water is an exothermic reaction. This reaction produces a lot of heat and energy which causes the resulting solution to splash. Since the acid is usually more dense than the water adding water to the acid causes the reaction to happen in a small area and on the surface. This leads to a more vigorous (fast) reaction. If you add the acid to the water then there is a larger volume of water to absorb the heat of the reaction and so the reaction proceeds more slowly.




For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        12.3 Activation energy and the activated complex (ESBQR)

If you take a match and just hold it or wave it around in the air, the match will not light. You have to strike the match against the side of the box. All chemical reactions need something that makes them start going.


Chemical reactions will not take place until the system has some minimum amount of energy added to it. This energy is called the activation energy.

	Activation energy
	
            
Activation energy is the minimum amount of energy that is needed to start a chemical reaction.


          


It is important to realise that even though exothermic reactions release energy they still need a small amount of energy to start the reaction.



Recall from earlier that we drew graphs for the energy changes in exothermic and endothermic reactions. We can now add some information to these graphs. This will also explain why we draw these graphs with a curve rather than using a straight line from the reactants energy to the products energy.


We will start by looking at exothermic reactions. We will use:

as an example of an exothermic reaction.

[image: 3a02392d3cb54087cb6bb7f7f7270d57.png]
            Figure 13.4: The energy changes that take place during an exothermic reaction.
          


The activation energy is the difference between the energy of the reactants and the maximum energy (i.e. the energy of the activated complex).



The reaction between  and  (Figure 12.4) needs energy in order to proceed, and this is the activation energy. To form the product the bond between  and  in  must break. The bond between  and  in  must also break. A new bond between  and  must also form to make . The reactant bonds break at the same time that the product bonds form.


We can show this as:

[image: e1ad2225205a3732c1ca2e38d86ae715.png]This is called the activated complex or transition state. The activated complex lasts for only a very short time. After this short time one of two things will happen: the original bonds will reform, or the bonds are broken and a new product forms. In this example, the final product is  and it has a lower energy than the reactants. The reaction is exothermic and ΔH is negative.


The reaction between  and  was considered by NASA (National Aeronautics and Space Administration) as a fuel system for rocket boosters because of the energy that is released during this exothermic reaction.



The activated complex is the complex that exists as the bonds in the products are forming and the bonds in the reactants are breaking. This complex exists for a very short period of time and is found when the energy of the system is at its maximum.


Enzymes and activation energy


An enzyme is a catalyst that helps to speed up the rate of a reaction by lowering the activation energy of a reaction. There are many enzymes in the human body, without which lots of important reactions would never take place. Cellular respiration is one example of a reaction that is catalysed by enzymes. You will learn more about catalysts in Grade 12.



In endothermic reactions, the final products have a higher energy than the reactants. An energy diagram is shown below (Figure 12.5) for the endothermic reaction:

Notice that the activation energy for the endothermic reaction is much greater than for the exothermic reaction.

[image: 681e58faddcfd582e55c14a4bbea1fbe.png]
            Figure 13.5: The energy changes that take place during an endothermic reaction.
          

It is because of this activation energy that we first need to show an increase in energy from the reactant to the activated complex and then a decrease in energy from the activated complex to the product. We show this on the energy graphs by drawing a curve from the energy of the reactants to the energy of the products.

Worked example 1: Activation energy

                
Refer to the graph below and then answer the questions that follow:


            [image: 6db018d0e2786d2760763e37200c93fb.png]	
                
Calculate H.


              

	
                
Is the reaction endothermic or exothermic and why?


              

	
                
Calculate the activation energy for this reaction.


              



Calculate H


H is found by subtracting the energy of the reactants from the energy of the products. We find the energy of the reactants and the products from the graph.
                        


Determine if this is exothermic or endothermic.


The reaction is exothermic since . We also note that the energy of the reactants is greater than the energy of the products.


Calculate the activation energy


The activation energy is found by subtracting the energy of the reactants from the energy of the activated complex. Again we can read the energy of the reactants and activated complex off the graph.
                        



Exercise 12.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
Carbon reacts with water according to the following equation:


            



                
Is this reaction endothermic or exothermic? Give a reason for your answer.


          

              Endothermic 


Refer to the graph below and then answer the questions that follow:

[image: 56f5882972befee50e3b31dde6ebcc7e.png]

        
What is the energy of the reactants?


    

        


        
What is the energy of the products?


    

        


        
Calculate ΔH.


    

        
We find  using:


        


        
What is the activation energy for this reaction?


          

            


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        12.4 Chapter summary (ESBQS)
Presentation: 2454
	
            
When a reaction occurs, bonds in the reactants break and new bonds in the products form. These changes involve energy.


          

	
            
When bonds break, energy is absorbed and when new bonds form, energy is released.


          

	
              
The bond energy is a measure of bond strength in a chemical bond. It is the amount of energy (in ) that is needed to break the chemical bond between two atoms.


          

	
              
Enthalpy is a measure of the total energy of a chemical system for a given pressure and is given the symbol H.


          

	
            
If the energy that is needed to break the bonds is less than the energy that is released when new bonds form, then the reaction is exothermic. The energy of the products is less than the energy of the reactants.


          

	
              
An exothermic reaction is one that releases energy in the form of heat or light.


          

	
            
If the energy that is needed to break the bonds is more than the energy that is released when new bonds form, then the reaction is endothermic. The energy of the products is greater than the energy of the reactants.


          

	
              
An endothermic reaction is one that absorbs energy in the form of heat or light.


          

	
            
Photosynthesis and the thermal decomposition of limestone are both examples of endothermic reactions.


          

	
            
Combustion reactions and respiration are both examples of exothermic reactions.


          

	
            
The difference in energy between the reactants and the product is called the heat of reaction and has the symbol ΔH.


          

	
              
ΔH is calculated using: 


          

	
              
In an endothermic reaction, ΔH is a positive number (greater than ). In an exothermic reaction, ΔH will be negative (less than ).


          

	
            
Chemical reactions will not take place until the system has some minimum amount of energy added to it.


          

	
              
The activation energy is the minimum amount of energy that is needed to start a chemical reaction.


          

	
            
The activated complex (or transition state) is the complex that exists as the bonds in the products are forming and the bonds in the reactants are breaking. This complex exists for a very short period of time and is found when the energy of the system is at its maximum.


          




        Exercise 12.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
For each of the following, give one word or term for the description.



        
The minimum amount of energy that is needed for a reaction to proceed.


    

        Activation energy
    


        
A measure of the bond strength in a chemical bond.


    

        Bond energy
    


        
A type of reaction where ΔH is less than zero.


    

        Exothermic reaction
    


        
A type of reaction that requires heat or light to proceed.


    

        Endothermic reaction
        



          
For the following reaction:


          choose the correct statement from the list below.


          	
              
Energy is taken in when the new bonds in  are formed.


            

	
              
Energy is released when the bonds in  break.


            

	
              
Energy is released when the bonds in  form.


            

	
              
Energy is released when the bonds in  break.


            





                
Energy is released when the bonds in  form.



        


          
For the following reaction:


          choose the correct statement from the list below.


          	
              
The energy of the reactants is less than the energy of the product.


            

	
              
The energy of the product is less than the energy of the reactants.


            

	
              
The reaction needs energy to occur.


            

	
              
The overall energy of the system increases during the reaction.


            





                
The energy of the product is less than the energy of the reactants. This is an exothermic reaction ().



        


          
Consider the following chemical reaction:


          Which one of the following graphs best represents the changes in potential energy that take place during the production of ?


          [image: c2351527cac3d9a53a213219933f5f9f.png]


                
The second graph (b) is correct. The reaction is exothermic (), so the energy of the reactants must be greater than the energy of the products. Graphs (c) and (d) are not valid energy graphs.



        


In each of the following reactions, say whether the reaction is endothermic or exothermic, and give a reason for your answer. Draw the resulting energy graph for each reaction.



        



    

        
Exothermic. Heat is given off and this is represented by showing  heat on the right hand side of the equation.


                  [image: aba8f30ef7ffa40ff98066743a7201f0.png]


        



    

                  
Endothermic. Energy is needed (shown by + energy on the left hand side of the reaction equation) for the reaction to proceed.


                  [image: ee07bab0940e45ac1a1ac3154071154b.png]



The cellular respiration reaction is catalysed by enzymes. The equation for the reaction is:

The change in potential energy during this reaction is shown below:

[image: 75e2512002fc0360f72046dcf83b6a57.png]

        
Will the value of ΔH be positive or negative? Give a reason for your answer.


    

        
Negative. The energy of the products is less than the energy of the reactants.


    


        
Explain what is meant by activation energy.


    

         
The activation energy is the minimum energy that must be overcome to enable the reaction to proceed.


    


        
Glucose is one of the reactants in cellular respiration. What important chemical reaction produces glucose?


    

        Photosynthesis
    


        
Is the reaction in your answer above an endothermic or an exothermic one? Explain your answer.


    

        
Endothermic. Photosynthesis needs energy (light) to proceed.


    


        
Draw the energy graph for the reaction that produces glucose.


    

              [image: ee07bab0940e45ac1a1ac3154071154b.png]


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


    Chapter 13: Types of reactions

    
      In this chapter learners will explore acid-base reactions and redox reactions. Redox reactions were briefly introduced in gr10. The concepts of acids, bases, reduction, oxidation and oxidation numbers are all introduced here. The following list provides a summary of the topics covered in this chapter.

      
        	
          
            Acids and bases.
          

          This chapter begins by revising all the concepts done on acids and bases up to this point. Learners are reminded what an acid and a base are (in particular the Bronsted-Lowry definition) and how the definition and concept have changed over time. Although the most recent definition of an acid and a base is the Lowry definition this is not covered at school level and the Bronsted-Lowry definition serves as a good working model for the acids and bases that learners encounter at school.

          The concept of a polyprotic acid is introduced although it is not in CAPS. This is done to help learners understand how to handle acids such as sulfuric acid in reactions. You should try to use polyprotic acids sparingly in your examples.

        

        	
          
            Conjugate acids and bases and amphoteric (amphiprotic) substances.
          

          The concept of conjugate acids and bases requires learners to think about reactions going in reverse. By writing the equation in reverse, learners can see how the acid becomes a base. This base is said to be the conjugate base of the acid since it is conjugated (linked) to the acid.

        

        	
          
            Acid-hydroxide, acid-oxide and acid-carbonate reactions.
          

          Three different types of bases are examined in detail to see how they react with acids. Several examples of each type are given and the general equation for the reaction is also given.

        

        	
          
            Oxidation numbers for compounds.
          

          This topic is placed after redox reactions in CAPS but must be taught before redox reactions and so is placed before redox reactions in this book. This topic provides the tools needed to understand redox reactions.

        

        	
          
            Balancing redox reactions.
          

          In grade 10 learners learnt how to balance chemical equations by inspection. In this topic they will learn how to balance redox reactions which often cannot be balanced by inspection. The simpler examples can be balanced by inspection and this can be used as a comparison for the two techniques. Learners need to be able to break a reaction up into two parts and follow different chemical species through an equation. This skill starts with conjugate acids and bases and carries over into this topic.

        

      

      Coloured text has been used as a tool to highlight different parts of reactions. Ensure that learners understand that the coloured text does not mean there is anything special about that part of the reaction, this is simply a teaching tool to help them identify the important parts of the reaction.

      It is also important to note that this chapter is split across term 3 and term 4. Acids and bases should be completed in term 3 and redox reactions are done in term 4.

    

    All around you there are chemical reactions taking place. Green plants are photosynthesising, car engines are relying on the reaction between petrol and air and your body is performing many complex reactions. In this chapter we will look at two common types of reactions that can occur in the world around you and in the chemistry laboratory. These two types of reactions are acid-base reactions and redox reactions.

    
      13.1 Acids and bases (ESBQT)

      
        What are acids and bases? (ESBQV)

        
          Household acids and bases

          Look around your home and school and find examples of acids and bases. Remember that foods can also be acidic or basic.

          Make a list of all the items you find. Why do you think they are acids or bases?

        

        Some common acids and bases, and their chemical formulae, are shown in Table 13.1.

        
          
            
              	
                
                  Acid
                

              
              	
                
                  Formula
                

              
              	
                
                  Base
                

              
              	
                
                  Formula
                

              
            

            
              	
                Hydrochloric acid

              
              	
                
                  
                

              
              	
                Sodium hydroxide

              
              	
                
                  
                

              
            

            
              	
                Sulfuric acid

              
              	
                
                  
                

              
              	
                Potassium hydroxide

              
              	
                
                  
                

              
            

            
              	
                Sulfurous acid

              
              	
                
                  
                

              
              	
                Sodium carbonate

              
              	
                
                  
                

              
            

            
              	
                Acetic (ethanoic) acid

              
              	
                
                  
                

              
              	
                Calcium hydroxide

              
              	
                
                  
                

              
            

            
              	
                Carbonic acid

              
              	
                
                  
                

              
              	
                Magnesium hydroxide

              
              	
                
                  
                

              
            

            
              	
                Nitric acid

              
              	
                
                  
                

              
              	
                Ammonia

              
              	
                
                  
                

              
            

            
              	
                Phosphoric acid

              
              	
                
                  
                

              
              	
                Sodium bicarbonate

              
              	
                
                  
                

              
            

          

          
              Table 13.1: Some common acids and bases and their chemical formulae.
            

        

        Most acids share certain characteristics, and most bases also share similar characteristics. It is important to be able to have a definition for acids and bases so that they can be correctly identified in reactions.

      

      
        Defining acids and bases (ESBQW)

        One of the first things that was noted about acids is that they have a sour taste. Bases were noted to have a soapy feel and a bitter taste. However you cannot go around tasting and feeling unknown substances since they may be harmful. Also when chemists started to write down chemical reactions more practical definitions were needed.

        A number of definitions for acids and bases have developed over the years. One of the earliest was the Arrhenius definition. Arrhenius (1887) noticed that water dissociates (splits up) into hydronium  and hydroxide  ions according to the following equation:

        
          
        

        
          For more information on dissociation, refer to Grade 10 (chapter 18: reactions in aqueous solution).

        

        Arrhenius described an acid as a compound that increases the concentration of  ions in solution and a base as a compound that increases the concentration of  ions in solution.

        Look at the following examples showing the dissociation of hydrochloric acid and sodium hydroxide (a base) respectively:

        
          	
            
              
            

            Hydrochloric acid in water increases the concentration of  ions and is therefore an acid.

          

          	
            
              
            

            Sodium hydroxide in water increases the concentration of  ions and is therefore a base.

            Note that we write  to indicate that water is needed for the dissociation.

          

        

        However, this definition could only be used for acids and bases in water. Since there are many reactions which do not occur in water it was important to come up with a much broader definition for acids and bases.

        In 1923, Lowry and Bronsted took the work of Arrhenius further to develop a broader definition for acids and bases. The Bronsted-Lowry model defines acids and bases in terms of their ability to donate or accept protons.

        
          	Acids

          	
            A Bronsted-Lowry acid is a substance that gives away protons (hydrogen cations ), and is therefore called a proton donor.

          

        

        
          	Bases

          	
            A Bronsted-Lowry base is a substance that takes up protons (hydrogen cations ), and is therefore called a proton acceptor.

          

        

        Below are some examples:

        
          	
            
              
            

            We highlight the chlorine and the nitrogen so that we can follow what happens to these two elements as they react. We do not highlight the hydrogen atoms as we are interested in how these change. This colour coding is simply to help you identify the parts of the reaction and does not represent any specific property of these elements.

            
              
            

            In order to decide which substance is a proton donor and which is a proton acceptor, we need to look at what happens to each reactant. The reaction can be broken down as follows:

             and

            
              
            

            From these reactions, it is clear that  is a proton donor and is therefore an acid, and that  is a proton acceptor and is therefore a base.

          

          	
            
              
            

            Again we highlight the parts of the reactants that we want to follow in this reaction:

            
              
            

            The reaction can be broken down as follows:

             and

            
              
            

            In this reaction,  (acetic acid or vinegar) is a proton donor and is therefore the acid. In this case, water acts as a base because it accepts a proton to form .

          

          	
            
              
            

            Again we highlight the parts of the reactants that we want to follow in this reaction:

            
              
            

            The reaction can be broken down as follows:

             and

            
              
            

            Water donates a proton and is therefore an acid in this reaction. Ammonia accepts the proton and is therefore the base.

          

        

        Notice in these examples how we looked at the common elements to break the reaction into two parts. So in the first example we followed what happened to chlorine to see if it was part of the acid or the base. And we also followed nitrogen to see if it was part of the acid or the base. You should also notice how in the reaction for the acid there is one less hydrogen on the right hand side and in the reaction for the base there is an extra hydrogen on the right hand side.

        
          Amphoteric substances

          In examples  and  above we notice an interesting thing about water. In example  we find that water acts as a base (it accepts a proton). In example  however we see that water acts as an acid (it donates a proton)!

          Depending on what water is reacting with it can either react as a base or as an acid. Water is said to be amphoteric. Water is not unique in this respect, several other substances are also amphoteric.

          
            	Amphoteric

            	
              An amphoteric substance is one that can react as either an acid or base.

            

          

          When we look just at Bronsted-Lowry acids and bases we can also talk about amphiprotic substances which are a special type of amphoteric substances.

          
            	Amphiprotic

            	
              An amphiprotic substance is one that can react as either a proton donor (Bronsted-Lowry acid) or as a proton acceptor (Bronsted-Lowry base). Examples of amphiprotic substances include water, hydrogen carbonate ion () and hydrogen sulfate ion ().

            

          

          Note: You may also see the term ampholyte used to mean a substance that can act as both an acid and a base. This term is no longer in general use in chemistry.

        

        
          Polyprotic acids [NOT IN CAPS]

          A polyprotic (many protons) acid is an acid that has more than one proton that it can donate. For example sulfuric acid can donate one proton to form the hydrogen sulfate ion:

          
          Or it can donate two protons to form the sulfate ion:

          
          In this chapter we will mostly consider monoprotic acids (acids with only one proton to donate). If you do see a polyprotic acid in a reaction then write the resulting reaction equation with the acid donating all its protons.

          Some examples of polyprotic acids are: , ,  and .

        

        
          
            Simulation: 245H
          

        

        
          
            Exercise 13.1
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              
                Identify the Bronsted-Lowry acid and the Bronsted-Lowry base in the following reactions:

              

              
                
                  
                

                
                  We break the reaction into two parts:

                   and

                  
                    
                  

                  From this we see that the Bronsted-Lowry acid is  and the Bronsted-Lowry base is .

                

              

              
                
                  
                

                
                  We break the reaction into two parts:

                   and

                  
                    
                  

                  From this we see that the Bronsted-Lowry acid is  and the Bronsted-Lowry base is .

                

              

            

            
              
                
                  Write a reaction equation to show  acting as an acid.

                

                
                  
                

              

              
                
                  Write a reaction equation to show  acting as an base.

                

                
                  
                

              

              
                
                  Compounds such as  are 

                

                
                    Amphoteric
                

              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

      

      
        Conjugate acid-base pairs (ESBQX)

        Look at the reaction between hydrochloric acid and ammonia to form ammonium and chloride ions (again we have highlighted the different parts of the equation):

        
          
        

        We look at what happens to each of the reactants in the reaction:

         and

        
          
        

        We see that  acts as the acid and  acts as the base.

        But what if we actually had the following reaction:

        
          
        

        This is the same reaction as the first one, but the products are now the reactants.

        Now if we look at the what happens to each of the reactants we see the following:

         and

        
          
        

        We see that  acts as the acid and  acts as the base.

        
          Up to now you have looked at reactions as starting with the reactants and going to the products. For acids and bases we also need to consider what happens if we swop the reactants and the products around. This will help you understand conjugate acid-base pairs.

        

        When  (the acid) loses a proton it forms  (the base). And that when  (the base) gains a proton it forms  (the acid). We call these two species a conjugate acid-base pair. Similarly  and  form a conjugate acid-base pair.

        
          The word conjugate means coupled or connected.

        

        We can represent this as:

        [image: 75f826f493007383796d4d64c9c4b5cb.png]
        
          Conjugate acid-base pairs

          Using the common acids and bases in Table 13.1, pick an acid and a base from the list. Write a chemical equation for the reaction of these two compounds.

          Now identify the conjugate acid-base pairs in your chosen reaction. Compare your results to those of your classmates.

        

        
          
            Video: 245N
          

        

        
          
            Exercise 13.2
            Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
            
              
                In each of the following reactions, label the conjugate acid-base pairs.

              

              
                
                  
                    
                  

                

                
                  [image: 4be66a322080c5822161d99a712c91b0.png]
                

              

              
                
                  
                    
                  

                

                
                  [image: 59be9ee25d4f0497c42a95b554b8dbed.png]
                

              

              
                
                  
                    
                  

                

                
                  [image: e7bf7d7d143dfde54bd28f94ee4bdd63.png]
                

              

              
                
                  
                    
                  

                

                
                  [image: f4df55c2c35c97a3c60c1cc406159ec1.png]
                

              

            

            
              
                Given the following reaction:

                
              

              
                
                  Write down which reactant is the base and which is the acid.

                

                
                  We break the reaction into two parts:

                   and

                  
                    
                  

                  From this we see that the Bronsted-Lowry acid is  and the Bronsted-Lowry base is .

                

              

              
                
                  Label the conjugate acid-base pairs.

                

                
                  [image: f7192bbd00263daaf9628711773446b6.png]
                

              

              
                
                  In your own words explain what is meant by the term conjugate acid-base pair.

                

                
                  A conjugate acid-base pair is a reactant and product pair that is transformed into each other through the loss or gain of a proton. So for example an acid loses a proton to form a base. The acid and the resulting base are said to be a conjugate acid-base pair.

                

              

            

            For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
          

        

      

    

  
        13.2 Acid-base reactions (ESBQY)

The reaction between an acid and a base is known as a neutralisation reaction. Often when an acid and base react a salt and water will be formed. We will look at a few examples of acid-base reactions.


In chemistry the word salt does not mean the white substance that you sprinkle on your food (this white substance is a salt, but not the only salt). A salt (to chemists) is a product of an acid-base reaction and is made up of the cation from the base and the anion from the acid.


	
              
Hydrochloric acid reacts with sodium hydroxide to form sodium chloride (a salt) and water. Sodium chloride is made up of  cations from the base   and   anions from the acid  .



              



            

	
              
Hydrogen bromide reacts with potassium hydroxide to form potassium bromide (a salt) and water. Potassium bromide is made up of  cations from the base   and   anions from the acid  .



              



            

	
              
Hydrochloric acid reacts with ammonia to form ammonium chloride (a salt). Ammonium chloride is made up of  cations from the base   and  anions from the acid .



              



            


You should notice that in the first two examples, the base contained   ions, and therefore the products were a salt and water.  (table salt) and   are both salts. In the third example,  also acts as a base, despite not having  ions. A salt is still formed as the only product, but no water is produced.


It is important to realise how useful these neutralisation reactions are. Below are some examples:

	
              
Domestic uses



              
Calcium oxide () is a base (all metal oxides are bases) that is put on soil that is too acidic. Powdered limestone   can also be used but its action is much slower and less effective. These substances can also be used on a larger scale in farming and in rivers.


              
Limestone (white stone or calcium carbonate) is used in pit latrines (or long drops). The limestone is a base that helps to neutralise the acidic waste.


            

	
              
Biological uses


              
Acids in the stomach (e.g. hydrochloric acid) play an important role in helping to digest food. However, when a person has a stomach ulcer, or when there is too much acid in the stomach, these acids can cause a lot of pain. Antacids are taken to neutralise the acids so that they don't burn as much. Antacids are bases which neutralise the acid. Examples of antacids are aluminium hydroxide, magnesium hydroxide (“milk of magnesia”) and sodium bicarbonate (“bicarbonate of soda”). Antacids can also be used to relieve heartburn.


            

	
              
Industrial uses


              
Basic calcium hydroxide (limewater) can be used to absorb harmful acidic   gas that is released from power stations and from the burning of fossil fuels.


            



Bee stings are acidic and have a pH between  and . They can be soothed by using substances such as bicarbonate of soda and milk of magnesia. Both bases help to neutralise the acidic bee sting and relieve some of the itchiness!


Acid-base reactions
Aim

To investigate acid-base reactions.



Apparatus and materials
	Volumetric flask

	conical flasks

	sodium hydroxide solution

	hydrochloric acid solution

	pipette

	indicator




Method
[image: 68a976f5804a61d7bdc10494dea3e172.png]	
                
Use the pipette to add  of the sodium hydroxide solution to a volumetric flask. Fill up to the mark with water and shake well.


                [image: ]

	
                  
Measure  of the sodium hydroxide solution into a conical flask. Add a few drops of indicator.


                

	
                  
Slowly add  of hydrochloric acid. If there is a colour change stop. If not add another . Continue adding  increments until you notice a colour change.


                




Observations

The solution changes colour after a set amount of hydrochloric acid is added.






In the above experiment you used an indicator to see when the acid had neutralised the base. Indicators are chemical compounds that change colour depending on whether they are in an acid or in a base.


A recommended experiment for informal assessment on discovering natural indicators is included. Learners can test a variety of colourful plants to see what happens to each plant when mixed with an acid or a base. The basic idea is for learners to extract the colour of the plant by boiling the plant matter and then draining the liquid. For substances such as the curry powder, learners can dissolve this in water and for the tea they can brew a cup of tea and then remove the teabag before testing. The resulting liquid can then be tested to see if it is an indicator. An alternative to mixing the acid or base into the liquid is to soak strips of paper in the liquid and then place a drop of the acid or base onto the paper. The experiment below also covers some other substances such as baking powder, vanilla essence and onions. Baking powder fizzes in acids but not in bases. Onions and vanilla essence lose their characteristic smell when in a basic solution.


It is important that learners do not place their faces or noses directly over or into the beaker when smelling the onions and vanilla essence. They must hold the beaker in one hand and use the other hand to waft (i.e. wave their hand back and forth) the smell towards their face.


Acids and bases are corrosive and can cause serious burns so must be handled with care.


Indicators
Aim

To determine which plants and foods can act as indicators.



Apparatus and materials
	Possible indicators: Red cabbage, beetroot, berries (e.g. mulberries), curry powder, red grapes, onions, tea (rooibos or regular), baking powder, vanilla essence

	acids (e.g. vinegar, hydrochloric acid), bases (e.g. ammonia (in many household cleaners)) to test 

	Beakers




Method
	
                
Take a small amount of your first possible indicator (do not use the onions, vanilla essence and baking powder). Boil the substance up until the water has changed colour.


                

	
                
Filter the resulting solution into a beaker being careful not to get any plant matter into the beaker. (You can also pour the water through a colander or sieve.)


                

	
                
Pour half the resulting coloured solution into a second beaker.


                

	
                
Place one beaker onto an A4 sheet of paper labelled “acids”. Place the other beaker onto a sheet of paper labelled “bases”.


                

	
                
Repeat with all your other possible indicators (except the onions, vanilla essence and baking powder).


                

	
                  
Into all the beakers on the acid sheet carefully pour  of acid. Record your observations.


                

	
                  
Into all the beakers on the base sheet carefully pour  of base. Record your observations.


                  
If you have more than one acid or base then you will need to repeat the above steps to get fresh indicator samples for your second acid or base. Or you can use less of the resulting coloured solution for each acid and base you want to test.


                

	
                  
Observe the smell of the onions and vanilla essence. Place a small piece of onion into a beaker. This is for testing with the acid. Pour  of acid. Wave your hand over the top of the beaker to blow the air towards your nose. What do you notice about the smell of the onions? Repeat with the vanilla essence.


                

	
                  
Place a small piece of onion into a beaker. This is for testing with the base. Pour  of base. Wave your hand over the top of the beaker to blow the air towards your nose. What do you notice about the smell of the onions? Repeat with the vanilla essence.


                

	
                    
Finally place a teaspoon of baking powder into a beaker. Carefully pour  of acid into the beaker. Record your observations. Repeat using the base.


                




Observations
	Substance
	Colour
	Results with acid
	Results with base

	Red cabbage
			
	Beetroot
			
	Berries
			
	Curry powder
			
	Tea
			
	Red grapes
			
	Onions
			
	Vanilla essence
			
	Baking powder
			

You should note that some of the substances change colour in the presence of either an acid or a base. The baking powder fizzes when it is in the acid solution, but no reaction is noted when it is in the base solution. Vanilla essence and onions should lose their characteristic smell when in the base.






Vanilla and onions are known as olfactory (smell) indicators. Olfactory indicators lose their characteristic smell when mixed with acids or bases.



We will now look at three specific types of acid-base reactions. In each of these types of acid-base reaction the acid remains the same but the kind of base changes. We will look at what kind of products are produced when acids react with each of these bases and what the general reaction looks like.

Acid and metal hydroxide (ESBQZ)

When an acid reacts with a metal hydroxide a salt and water are formed. We have already briefly explained                            this. Some examples are:

	
              

	
              

	
              


We can write a general equation for this type of reaction:
              

              Where  is the group number of the metal and  is the metal.

Exercise 13.3Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                        
Write a balanced equation for the reaction between  and .


                    

                        

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Acid and metal oxide (ESBR2)

When an acid reacts with a metal oxide a salt and water are also formed. Some examples are:

	
              

	
              

	
              


We can write a general equation for the reaction of a metal oxide with an acid:
              

              Where  is the group number of the metal. The  and  represent the ratio in which the metal combines with the oxide and depends on the valency of the metal.

Exercise 13.4Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                        
Write a balanced equation for the reaction between  and .


                    

                        

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Acid and a metal carbonate (ESBR3)
The reaction of acids with carbonates
Apparatus and materials
	Small amounts of baking powder (sodium bicarbonate)

	hydrochloric acid (dilute) and vinegar

	retort stand

	two test tubes

	one rubber stopper for the test tube

	a delivery tube

	lime water (calcium hydroxide in water)


The experiment should be set up as shown below.

[image: f59c8d6ec78374b1e19d5815c5deee85.png]

Method
	
                      
Carefully stick the delivery tube through the rubber stopper.


                  

	
                  
Pour limewater into one of the test tubes.


                

	
                  
Carefully pour a small amount of hydrochloric acid into the other test tube.


                

	
                  
Add a small amount of sodium carbonate to the acid and seal the test tube with the rubber stopper. Place the other end of the delivery tube into the test tube containing the lime water.


                

	
                  
Observe what happens to the colour of the limewater.


                

	
                  
Repeat the above steps, this time using vinegar.


                




Observations

The clear lime water turns milky meaning that carbon dioxide has been produced. You may not see this for the hydrochloric acid as the reaction may happen to fast.






When an acid reacts with a metal carbonate a salt, carbon dioxide and water are formed. Look at the following examples:

	
              
Nitric acid reacts with sodium carbonate to form sodium nitrate, carbon dioxide and water.


              



            

	
              
Sulfuric acid reacts with calcium carbonate to form calcium sulfate, carbon dioxide and water.


              



            

	
              
Hydrochloric acid reacts with calcium carbonate to form calcium chloride, carbon dioxide and water.


              



            


Exercise 13.5Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
                        
Write a balanced equation for the reaction between  and .


                    

                        

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



Using what we have learnt about acids and bases we can now look at preparing some salts.

Making salts
Aim

To make some salts using acid-base reactions.



Materials
	
                  
hydrochloric acid (), sulfuric acid (dilute), sodium hydroxide, copper(II) oxide, calcium carbonate


              

	
                  
beakers, mass meter, funnels, filter paper, bunsen burner, measuring cylinders


              




Method

Wear gloves and safety glasses when working with sulfuric acid. Work in a well ventilated room.



Part 1

	Measure out  of hydrochloric acid into a beaker.

	Measure out  of sodium hydroxide and carefully add this to the beaker containing hydrochloric acid.

	Gently heat the resulting solution until all the water has evaporated. You should have a white powder left.


Part 2

	Carefully add  of sulfuric acid to a clean beaker.

	Add about a small amount (about ) of copper(II) oxide to the beaker containing sulfuric acid. Stir the solution.

	Once all the copper(II) oxide has dissolved, add another small amount of copper(II) oxide. Repeat until no more solid dissolves and there is a small amount of undissolved solid.

	Filter this solution and discard the filter paper.

	Gently heat the resulting liquid. You should get a small amount of solid.


Part 3                                                                                                                                                                                                                                                                                                                                                                                                                                                

	Measure out  of hydrochloric acid into a new beaker.

	Add about a small amount (about ) of calcium carbonate to the beaker containing hydrochloric acid. Stir the solution.

	Once all the calcium carbonate has dissolved, add another small amount of calcium carbonate. Repeat until no more solid dissolves and there is a small amount of undissolved solid.

	Filter this solution and discard the filter paper.

	Gently heat the resulting liquid. You should get a small amount of solid.




Observations

In the first reaction (hydrochloric acid with sodium hydroxide) the resulting solution was clear. When this solution was heated a small amount of white powder was noted. This powder is sodium chloride.


In the second reaction (sulfuric acid with copper(II) oxide) the resulting solution was blue in colour. When this solution was heated a small amount of white powder was noted. This powder is copper sulfate.


In the third reaction (hydrochloric acid with calcium carbonate) the resulting solution was clear. When this solution was heated a small amount of white powder was noted. This powder is calcium sulfate.


Try write reaction equations for the three reactions above.



Conclusion

We used acid-base reactions to produce different salts.





Exercise 13.6Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
For each of the following reactants state what type of acid-base reaction the pair of reactants undergoes and write the balanced reaction equation.



                  
 and 


              

                
Acid and metal hydroxide


                



            


                
 and 


            

                
Acid and metal oxide


                



            


                
 and 


            

                
Acid and carbonate


                



            


                
 and 


            

                
Acid and metal hydroxide


                



            


                
 and 


            

                
Acid and carbonate


                



            


                
 and 


            

                
Acid and metal oxide


                



            

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"



        13.3 Redox reactions (ESBR4)

If you have seen a piece of rusty metal then you have seen the end result of a redox reaction (iron and oxygen forming iron oxide). Redox reactions are also used in electrochemistry and in biological reactions.

[image: ]When some reactions occur, an exchange of electrons takes place. It is this exchange of electrons that leads to the change in charge that we noted in grade 10 (chapter 18, reactions in aqueous solution). When an atom gains electrons it becomes more negative and when it loses electrons it becomes more positive.


Oxidation is the loss of electrons from an atom, while reduction is the gain of electrons by an atom. In a reaction these two processes occur together so that one element or compound gains electrons while the other element or compound loses electrons. This is why we call this a redox reaction. It is a short way of saying reduction-oxidation reaction!


You can remember this by using OiLRiG: Oxidation is Loss Reduction is Gain.


	Oxidation
	
              
Oxidation is the loss of electrons by a molecule, atom or ion.


            

	Reduction
	
              
Reduction is the gain of electrons by a molecule, atom or ion.


            

Before we look at redox reactions we need to first learn how to tell if a reaction is a redox reaction. In grade 10 you learnt that a redox reaction involves a change in the charge on an atom. Now we will look at why this change in charge occurs.

Oxidation numbers (ESBR5)

By giving elements an oxidation number, it is possible to keep track of whether that element is losing or gaining electrons during a chemical reaction. The loss of electrons in one part of the reaction must be balanced by a gain of electrons in another part of the reaction.

	Oxidation number
	
            
Oxidation number is the charge an atom would have if it was in a compound composed of ions.


          

There are a number of rules that you need to know about oxidation numbers, and these are listed below.

	
            
A molecule consisting of only one element always has an oxidation number of zero, since it is neutral.


            
For example the oxidation number of hydrogen in  is . The oxidation number of bromine in  is also .


          

	
            
Monatomic ions (ions with only one element or type of atom) have an oxidation number that is equal to the charge on the ion.


            
For example, the chloride ion  has an oxidation number of , and the magnesium ion  has an oxidation number of .


          

	
            
In a molecule or compound, the sum of the oxidation numbers for each element in the molecule or compound will be zero.


            
For example the sum of the oxidation numbers for the elements in water will be .


          

	
            
In a polyatomic ion the sum of the oxidation numbers is equal to the charge.


            
For example the sum of the oxidation numbers for the elements in the sulfate ion ()                                                                                                                                                                                                                                                                                                                                will be .


          

	
              
An oxygen atom usually has an oxidation number of . One exception is in peroxides (e.g. hydrogen peroxide) when oxygen has an oxidation number of .


              
For example oxygen in water will have an oxidation number of  while in hydrogen peroxide () it will have an oxidation number of .


          

	
            
The oxidation number of hydrogen is often . One exception is in the metal hydrides where the oxidation number is .


            
For example the oxidation number of the hydrogen atom in water is , while the oxidation number of hydrogen in lithium hydride () is .


          

	
            
The oxidation number of fluorine is .


          



You will notice that some elements always have the same oxidation number while other elements can change oxidation numbers depending on the compound they are in.


Worked example 1: Oxidation numbers

            
Give the oxidation number of sulfur in a sulfate () ion


          
Determine the oxidation number for each atom


Oxygen will have an oxidation number of . (Rule , this is not a peroxide.) The oxidation number of sulfur at this stage is uncertain since sulfur does not have a set oxidation number.


Determine the oxidation number of sulfur by using the fact that the oxidation numbers of the atoms must add up to the charge on the compound


In the polyatomic  ion, the sum of the oxidation numbers must be  (rule ).


Let the oxidation number of sulfur be . We know that oxygen has an oxidation number of  and since there are four oxygen atoms in the sulfate ion, then the sum of the oxidation numbers of these four oxygen atoms is .


Putting this together gives:
                  
                  So the oxidation number of sulfur is .


Write down the final answer


In the sulfate ion, the oxidation number of sulfur is .



Worked example 2: Oxidation numbers

            
Give the oxidation number of both elements in ammonia ().


          
Determine the oxidation number for each atom


Hydrogen will have an oxidation number of  (rule 6, ammonia is not a metal hydride). At this stage we do not know the oxidation number for nitrogen.


Determine the oxidation number of nitrogen by using the fact that the oxidation numbers of the atoms must add up to the charge on the compound


In the compound , the sum of the oxidation numbers must be  (rule ).


Let the oxidation number of nitrogen be . We know that hydrogen has an oxidation number of  and since there are three hydrogen atoms in the ammonia molecule, then the sum of the oxidation numbers of these three hydrogen atoms is .


Putting this together gives:
                  
                  So the oxidation number of nitrogen is .


Write the final answer


Hydrogen has an oxidation number of  and nitrogen has an oxidation number of .



Worked example 3: Oxidation numbers

              
Give the oxidation numbers for all the atoms in sodium chloride ().


          
Determine the oxidation number for each atom in the compound


This is an ionic compound composed of  and  ions. Using rule 2 the oxidation number for the sodium ion is  and for the chlorine ion it is .


This then gives us a sum of  for the compound.


Write the final answer


The oxidation numbers for sodium is  and for chlorine it is .



Exercise 13.7Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give the oxidation numbers for each element in the following chemical compounds:



        



    

        
In the compound , the oxidation number of fluorine is  (rule ).


              
Let the oxidation number of magnesium be . We know that fluorine has an oxidation number of  and since there are two fluorine atoms in the compound, then the sum of the oxidation numbers of these two fluorine atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of magnesium is .


              
Magnesium has an oxidation number of  and fluorine has an oxidation number of .


          


            



        

            
This is an ionic compound composed of  and  ions. Using rule 2 the oxidation number for the calcium ion is  and for the chlorine ion it is .


              
This then gives us a sum of  for the compound.


              
Calcium has an oxidation number of  and chlorine has an oxidation number of .


          


                



            

                
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of carbon be . We know that hydrogen has an oxidation number of  (this is not a metal hydride) and since there are four hydrogen atoms in the molecule, then the sum of the oxidation numbers of these four hydrogen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of carbon is .


              
Hydrogen has an oxidation number of  and carbon has an oxidation number of .


          


                



          

                
This is an ionic compound composed of  and  ions. Using rule 2 the oxidation number for the magnesium ion is . In the polyatomic  ion, the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of sulfur be . We know that oxygen has an oxidation number of  (it is not in a peroxide) and since there are four oxygen atoms in the sulfate ion, then the sum of the oxidation numbers of these four oxygen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of sulfur is .


              
Putting all the information together we find that magnesium has an oxidation number of , oxygen has an oxidation number of  and sulfur has an oxidation number of .


          



Compare the oxidation numbers of:



    
nitrogen in:


    
 and 




    
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of nitrogen be . We know that oxygen has an oxidation number of  (this is not a peroxide) and since there are two oxygen atoms in the molecule, then the sum of the oxidation numbers of these two oxygen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of nitrogen is  in .


              
In the compound , the sum of the oxidation numbers must be  (rule ).


              
We know that oxygen has an oxidation number of  (this is not a peroxide) and since there is only one oxygen atom in the molecule, then the nitrogen atom must have an oxidation number of .


              
So the oxidation number of nitrogen is  in .


              
Nitrogen has an oxidation number of  in  and  in .





        
carbon in:


        
 and 


    

        
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of carbon be . We know that oxygen has an oxidation number of  (this is not a peroxide) and since there are two oxygen atoms in the molecule, then the sum of the oxidation numbers of these two oxygen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of carbon is  in .


              
In the compound , the sum of the oxidation numbers must be  (rule ).


              
We know that oxygen has an oxidation number of  (this is not a peroxide) and since there is only one oxygen atom in the molecule, then the carbon atom must have an oxidation number of .


              
So the oxidation number of carbon is  in .


              
Carbon has an oxidation number of  in  and  in .


    


        
chromium in:


        
 and 


        

         
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of chromium be . We know that oxygen has an oxidation number of  (this is not a peroxide) and since there are seven oxygen atoms in the molecule, then the sum of the oxidation numbers of these seven oxygen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of chromium is  in .


              
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of chromium be . We know that oxygen has an oxidation number of  (this is not a peroxide) and since there are four oxygen atoms in the molecule, then the sum of the oxidation numbers of these four oxygen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of chromium is  in .


              
Chromium has an oxidation number of  in  and  in .


    


        
oxygen in:


        
 and 


        

         
In the compound , the sum of the oxidation numbers must be  (rule ).


                
This compound is not a metal hydride, so the oxidation number of hydrogen is  (rule 6). This compound is also not a peroxide, so the oxidation number of oxygen is  (rule 5).


                
We confirm that this gives us a sum of :
                  . So the oxidation number of oxygen is  in .


              
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of oxygen be  (this is a peroxide and so oxygen does not have an oxidation number of ). We know that hydrogen has an oxidation number of  (this is not a metal hydride) and since there are two hydrogen atoms in the molecule, the sum of the oxidation numbers of these two hydrogen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of oxygen is  in . (Note that this confirms what has been stated about peroxides (see rule 5).)


              
Oxygen has an oxidation number of  in  and  in .


    


        
hydrogen in:


        
 and 


          

                
In the compound , the sum of the oxidation numbers must be  (rule ).


                
This compound is a metal hydride, so the oxidation number of hydrogen is  (rule 6). This compound is also an ionic compound with sodium ions and so sodium must have an oxidation number of  (rule 2).


              
We confirm that this gives us a sum of 0:
                  
                  So the oxidation number of hydrogen is  in .


              
In the compound , the sum of the oxidation numbers must be  (rule ).


              
This compound is not a metal hydride, so the oxidation number of hydrogen is  (rule 6). This compound is also not a peroxide, so the oxidation number of oxygen is  (rule 5).


              
So the oxidation number of hydrogen is  in .


              
Hydrogen has an oxidation number of  in  and  in .


          



Give the oxidation numbers for each of the elements in all the compounds. State if there is any difference between the oxidation number of the element in the reactant and the element in the product.



    





    
In the compound , the oxidation number of carbon is  (rule ).


                
In the compound , the oxidation number of oxygen is  (rule ).


                
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of carbon be . We know that oxygen has an oxidation number of  (this is not a peroxide) and since there are two oxygen atoms in the molecule, then the sum of the oxidation numbers of these two oxygen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of carbon is .


              
The oxidation number of carbon in the products is  and in the reactants it is  The oxidation number has increased (become more positive).


              
The oxidation number of oxygen in the products is  and in the reactants it is  The oxidation number has decreased (become more negative).





    



          

                
In the compound , the oxidation number of nitrogen is  (rule ).


                
In the compound , the oxidation number of hydrogen is  (rule ).


                
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of nitrogen be . We know that hydrogen has an oxidation number of  (this is not a metal hydride) and since there are three hydrogen atoms in the molecule, then the sum of the oxidation numbers of these three hydrogen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of nitrogen is .


              
The oxidation number of hydrogen in the products is  and in the reactants it is  The oxidation number has increased (become more positive).


              
The oxidation number of nitrogen in the products is  and in the reactants it is  The oxidation number has decreased (become more negative).


          


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Redox reactions (ESBR6)

Now that we know how to determine the oxidation number of a compound, we will go on to look at how to use this knowledge in reactions.

Oxidation and reduction

By looking at how the oxidation number of an element changes during a reaction, we can easily see whether that element is being oxidised (lost electrons) or reduced (gained electrons).


If the oxidation number of a species becomes more positive, the species has been oxidised and if the oxidation number of a species becomes more negative, the species has been reduced.


The word species is used in chemistry to indicate either a compound, a molecule, an ion, an atom or an element.



We will use the reaction between magnesium and chlorine as an example.


The chemical equation for this reaction is:

As a reactant, magnesium has an oxidation number of zero, but as part of the product magnesium chloride, the element has an oxidation number of . Magnesium has lost two electrons and has therefore been oxidised (note how the oxidation number becomes more positive). This can be written as a half-reaction. The half-reaction for this change is:





As a reactant, chlorine has an oxidation number of zero, but as part of the product magnesium chloride, the element has an oxidation number of . Each chlorine atom has gained an electron and the element has therefore been reduced (note how the oxidation number becomes more negative). The half-reaction for this change is:




	Half-reaction
	
              
A half reaction is either the oxidation or reduction reaction part of a redox reaction.


            

In the two half-reactions for a redox reaction the number of electrons donated is exactly the same as the number of electrons accepted. We will use this to help us balance redox reactions.


Two further terms that we use in redox reactions and that you may see are reducing agents and oxidising agents.


An element that is oxidised is called a reducing agent, while an element that is reduced is called an oxidising agent.


You can remember this by thinking of the fact that when a compound is oxidised, it causes another compound to be reduced (the electrons have to go somewhere and they go to the compound being reduced).

Redox reactions
	Redox reaction
	
              
A redox reaction is one involving oxidation and reduction, where there is always a change in the oxidation numbers of the elements involved. Redox reactions involve the transfer of electrons from one compound to another.


            


A recommended experiment for informal assessment on redox reactions is also included. This experiment is split into three parts. Each part looks at a different type of redox reaction (displacement, synthesis and decomposition). Learners looked at the second two reactions in grade 10.


When burning magnesium ribbon remind learners to not look directly at the flame. Also, since this experiment involves Bunsen burners, learners must work in a well ventilated room and take the usual care with loose scarves and long hair.


Hydrogen peroxide can cause serious chemical burns. Learners must work carefully with this substance. If they spill any on themselves then they must rinse the affected area with plenty of water and call you. If necessary they may need to go to the bathroom to rinse affected clothing off. You or a learner should accompany them.


Redox reaction - displacement reaction
Aim

To investigate the redox reaction between copper sulfate and zinc.



Materials
	A few granules of zinc

	
                  copper (II) sulfate solution (blue colour)

	glass beaker


[image: fa98217e6e5bdd6e8de036e772dcb1fd.png]

Method

Add the zinc granules to the copper sulfate solution and observe what happens. What happens to the zinc granules? What happens to the colour of the solution?



Results
	
                  
Zinc becomes covered in a layer that looks like copper.


                

	
                  
The blue copper sulfate solution becomes clearer.


                


 ions from the  solution are reduced to form copper metal. This is what you saw on the zinc crystals. The reduction of the copper ions (in other words, their removal from the copper sulfate solution), also explains the change in colour of the solution (copper ions in solution are blue). The equation for this reaction is:





Zinc is oxidised to form  ions which are clear in the solution. The equation for this reaction is:





The overall reaction is:






Conclusion

A redox reaction has taken place.  ions are reduced and the zinc is oxidised. This is a displacement reaction as the zinc replace the copper ions to form zinc sulfate.





Redox reaction - synthesis reaction
Aim

To investigate the redox reaction that occurs when magnesium is burnt in air.



Materials

A strip of magnesium; bunsen burner; tongs; glass beaker.



Method

Do not look directly at the flame.


	
              
Light the bunsen burner and use a pair of tongs to hold the magnesium ribbon in the flame.


            

	
              
Hold the lit piece of magnesium over a beaker. What do you observe?


            




Results

The magnesium burns with a bright white flame. When the magnesium is held over a beaker, a fine powder is observed in the beaker. This is magnesium oxide.


The overall reaction is:






Conclusion

A redox reaction has taken place. Magnesium is oxidised and the oxygen is reduced. This is a synthesis reaction as we have made magnesium oxide from magnesium and oxygen.





Redox reaction - decomposition reaction
Aim

To investigate the decomposition of hydrogen peroxide.



Materials

Dilute hydrogen peroxide (about %); manganese dioxide; test tubes; a water bowl; stopper and delivery tube, Bunsen burner

[image: a963dadf8bc7b1a1c98640aca6a8e2a7.png]

Hydrogen peroxide can cause chemical burns. Work carefully with it.




Method
	
                    
Put a small amount (about ) of hydrogen peroxide in a test tube.


                  

	
                    
Set up the apparatus as shown above.


                  

	
                    
Very carefully add a small amount (about ) of manganese dioxide to the test tube containing hydrogen peroxide.


                  




Results

You should observe a gas bubbling up into the second test tube. This reaction happens quite rapidly.


The overall reaction is:






Conclusion

A redox reaction has taken place.  is both oxidised and reduced in this decomposition reaction.





Video: 246K


Using what you have learnt about oxidation numbers and redox reactions we can balance redox reactions in the same way that you have learnt to balance other reactions. The following worked examples will show you how.

Worked example 4: Balancing redox reactions

         
Balance the following redox reaction:
           


       
Write a reaction for each compound





Balance the atoms on either side of the arrow


We check that the atoms on both sides of the arrow are balanced:





Add electrons to balance the charges


We now add electrons to each reaction so that the charges balance.


We add the electrons to the side with the greater positive charge.





Balance the number of electrons


We now make sure that the number of electrons in both reactions is the same.


The reaction for iron has one electron, while the reaction for chlorine has two electrons. So we must multiply the reaction for iron by  to ensure that the charges balance.





We now have the two half-reactions for this redox reaction.


The reaction for iron is the oxidation half-reaction as iron became more positive (lost electrons). The reaction for chlorine is the reduction half-reaction as chlorine has become more negative (gained electrons).


Combine the two half-reactions

				
				
				


Write the final answer


Cancelling out the electrons gives:
            


Note that we leave the co-efficients in front of the iron ions since the charge on the left hand side has to be the same as the charge on the right hand side in a redox reaction.




In the example above we did not need to know if the reaction was taking place in an acidic or basic medium (solution). However if there is hydrogen or oxygen in the reactants and not in the products (or if there is hydrogen or oxygen in the products but not in the reactants) then we need to know what medium the reaction is taking place in. This will help us to balance the redox reaction.


If a redox reaction takes place in an acidic medium then we can add water molecules to either side of the reaction equation to balance the number of oxygen atoms. We can also add hydrogen ions to balance the number of hydrogen atoms. We do this because we are writing the net ionic equation (showing only the ions involved and often only the ions containing the elements that change oxidation number) for redox reactions and not the net reaction equation (showing all the compounds that are involved in the reaction). If a Bronsted acid is dissolved in water then there will be free hydrogen ions.


If a redox reaction takes place in an basic medium then we can add water molecules to either side of the reaction equation to balance the number of oxygen atoms. We can also add hydroxide ions () to balance the number of hydrogen atoms. We do this because we are writing the net ionic equation (showing only the ions involved and often only the ions containing the elements that change oxidation number) for redox reactions and not the net reaction equation (showing all the compounds that are involved in the reaction). If a Bronsted base is dissolved in water then there will be free hydroxide ions.

Worked example 5: Balancing redox reactions

         
Balance the following redox reaction:
           


         
The reaction takes place in an acidic medium.


       
Write a reaction for each compound





Balance the atoms on either side of the arrow


We check that the atoms on both sides of the arrow are balanced.


In the first reaction we have  chromium atoms and  oxygen atoms on the left hand side. On the right hand side we have  chromium atom and no oxygen atoms. Since we are in an acidic medium we can add water to the right hand side to balance the number of oxygen atoms. We also multiply the chromium by  on the right hand side to make the number of chromium atoms balance.
             


Now we have hydrogen atoms on the right hand side, but not on the left hand side so we must add  hydrogen ions to the left hand side (we can do this because the reaction is in an acidic medium):
       

           We do not use water to balance the hydrogens as this will make the number of oxygen atoms unbalanced.


For the second part of the reaction we need to add  hydrogen ions to the right hand side to balance the number of hydrogens:
             


Add electrons to balance the charges


We now add electrons to each reaction so that the charges balance.


We add the electrons to the side with the greater positive charge.





Balance the number of electrons


We now make sure that the number of electrons in both reactions is the same.


The reaction for chromium has  electrons, while the reaction for sulfur has  electrons. So we must multiply the reaction for sulfur by  to ensure that the charges balances.





We now have the two half-reactions for this redox reaction.


The reaction involving sulfur is the oxidation half-reaction as sulfur became more positive (lost electrons). The reaction for chromium is the reduction half-reaction as chromium has become more negative (gained electrons).


Combine the two half-reactions


We combine the two half-reactions:

				
				
				


Write the final answer


Crossing off the electrons and hydrogen ions gives:
            




In Grade 12, you will go on to look at electrochemical reactions, and the role that electron transfer plays in this type of reaction.

Exercise 13.8Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
              
Consider the following chemical equations:




 Which one of the following statements is correct?


              	
                  
 is oxidised and  is reduced


                

	
                  
 is reduced and  is oxidised


                

	
                  
 is oxidised and  is reduced


                

	
                  
 is reduced and  is oxidised


                


(DoE Grade 11 Paper 2, 2007)


            

                
 is oxidised and  is reduced


            


              
Which one of the following reactions is a redox reaction?


              	
                  



                

	
                  



                

	
                  



                

	
                  



                




                



            


Balance the following redox reactions:



        



    

        
Write a reaction for each compound:
             


           
The atoms are balanced.


           
Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for zinc has two electrons, while the reaction for silver has one electron. So we must multiply the reaction for silver by  to ensure that the charges balance.


           



           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:


            


        



        

        
Write a reaction for each compound:
             


           
Balance the atoms:


            Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for copper has two electrons and the reaction for chlorine also has two electrons. So the charges balance.


           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:
            


    


        



        

        
Write a reaction for each compound:
             


           
Balance the atoms:


            Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for lead has two electrons and the reaction for bromine also has two electrons. So the charges balance.


           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:


           


        



        
This reaction takes place in an acidic medium.


    

           
Write a reaction for each compound:
             


           
Balance the atoms.


           
In the first reaction we have  chlorine atom on the left hand side and  chlorine atoms on the right hand side. So we multiply the left hand side by 2:


            Now we note that there are  hydrogen atoms on the left hand side and no hydrogen atoms on the right hand so we add  hydrogen ions to the right hand side:


           The equation is now balanced.


           
For the second equation we need to add two water molecules to the right hand side:


             We now need to add four hydrogen ions to the left hand side to balance the hydrogens:


             This equation is now balanced.


           
Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for chlorine has two electrons and the reaction for manganese also has two electrons. So the charges balance.


           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons and hydrogen ions gives:
            


    


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"





        13.4 Chapter summary (ESBR7)
Presentation: 246T
	
            
There are many different types of reactions that can take place. These include acid-base and redox reactions.


          

	
            
The Arrhenius definition of acids and bases defines an acid as a substance that increases the concentration of hydronium ions () in a solution. A base is a substance that increases the concentration of hydroxide ions () in a solution. However this description only applies to substances that are in water.


          

	
            
The Bronsted-Lowry model defines acids and bases in terms of their ability to donate or accept protons.


          

	
            
A Bronsted-Lowry acid is a substance that gives away protons (hydrogen cations ), and is therefore called a proton donor.


          

	
            
A Bronsted-Lowry base is a substance that takes up protons (hydrogen cations ), and is therefore called a proton acceptor.


          

	
            
An amphoteric substance is one that can react as either an acid or base. Water () is an example of an amphoteric substance.


          

	
            
An amphiprotic is one that can react as either a proton donor (Bronsted-Lowry acid) or as a proton acceptor (Bronsted-Lowry base).   and  are examples of amphiprotic substances.


          

	
            
A conjugate acid-base pair refers to two compounds in a reaction (one reactant and one product) that transform or change into the other through the loss or gain of a proton.


          

	
            
The reaction between an acid and a base is a neutralisation reaction.


          

	
            
Acids and bases are used in domestic uses (for example calcium carbonate on acidic soil) in biology (for example in antacids for stomach ulcers) and in industry (for example in absorbing harmful  gas),.


          

	
            
Indicators are chemical compounds that change colour depending on whether they are in an acid or in a base.


          

	
            
When an acid reacts with a metal hydroxide a salt and water are formed. The salt is made up of a cation from the base and an anion from the acid. An example of a salt is potassium chloride , which is the product of the reaction between potassium hydroxide  and hydrochloric acid .


          

	
            
When an acid reacts with a metal oxide a salt and water are formed. An example is the reaction between magnesium oxide  and hydrochloric acid .


          

	
            
When an acid reacts with a metal carbonate a salt, water and carbon dioxide are formed. An example is the reaction between calcium carbonate  and hydrochloric acid .


          

	
            
Oxidation is the loss of electrons by a molecule, atom or ion.


          

	
            
Reduction is the gain of electrons by a molecule, atom or ion.


          

	
            
A redox reaction is one involving oxidation and reduction, where there is always a change in the oxidation numbers of the elements involved. Redox reactions involve the transfer of electrons from one compound to another.


          

	
            
An oxidation number is the charge an atom would have if it was in a compound composed of ions.


          

	
            
If the oxidation number of a species becomes more positive, the species has been oxidised and if the oxidation number of a species becomes more negative, the species has been reduced.


          

	
            
A half reaction is either the oxidation or reduction reaction part of a redox reaction. In the two half-reactions for a redox reaction the number of electrons donated is exactly the same as the number of electrons accepted.


          

	
            
An element that is oxidised is called a reducing agent, while an element that is reduced is called an oxidising agent.


          




        Exercise 13.9Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word/term for each of the following descriptions:



              
A chemical reaction during which electrons are transferred.


          

              Redox reaction
          


              
A substance that takes up protons and is said to be a proton acceptor.


              

             Bronsted-Lowry base
          


              
The loss of electrons by a molecule, atom or ion.


              

              Oxidation
          


              
A substance that can act as either an acid or as a base.


        

            Amphoteric substance
        



            
Given the following reaction:


            Which of the following statements is true?


            	
 accepts protons and is a Bronsted-Lowry base



	
 accepts protons and is a Bronsted-Lowry acid



	
 donates protons and is a Bronsted-Lowry acid



	
 donates protons and is a Bronsted-Lowry acid






            
 donates protons and is a Bronsted-Lowry acid


        


          
When chlorine water ( dissolved in water) is added to a solution of potassium bromide, bromine is produced. Which one of the following statements concerning this reaction is correct?


          	
              
 is oxidised


            

	
              
 is oxidised


            

	
              
 is the oxidising agent


            

	
              
 is the oxidising agent


            


(IEB Paper 2, 2005)


        

            
 is the oxidising agent (chlorine is reduced in this reaction)


        


            
Given the following reaction:


            Which substance acts as the acid and which substance acts as the base?


        

            
 is the Bronsted-Lowry acid and  is the Bronsted-Lowry base.


        


            
Use balanced chemical equations to explain why  is amphoteric.


        

            
 accepts a proton to form sulfuric acid (in other words it acts as a Bronsted-Lowry base):


             also donates a proton to form the sulfate ion (in other words it acts as a Bronsted-Lowry acid):


            Since  can act as either an acid or as a base it is said to be amphoteric.


        


          
Milk of magnesia is an example of an antacid and is only slightly soluble in water. Milk of magnesia has the chemical formula  and is taken as a powder dissolved in water. Write a balanced chemical equation to show how the antacid reacts with hydrochloric acid (the main acid found in the stomach).


        

            


        
In an experiment sodium carbonate was used to neutralise a solution of hydrochloric acid. Write a balanced chemical equation for this reaction.


    

        


        
Write a balanced chemical equation for phosphoric acid () reacting with calcium oxide ().


    

        


              
Label the acid-base conjugate pairs in the following equation:


              



            

                [image: 1e14747b939c9d4c91a9685feb9ac473.png]


Look at the following reaction:






What is the oxidation number of the oxygen atom in each of the following compounds?



        



    

        
In the compound , the sum of the oxidation numbers must be  (rule ).


              
Let the oxidation number of oxygen be  (this is a peroxide and so oxygen does not have an oxidation number of ). We know that hydrogen has an oxidation number of  (this is not a metal hydride) and since there are two hydrogen atoms in the molecule, the sum of the oxidation numbers of these two hydrogen atoms is .


              
Putting this together gives:
                  
                  So the oxidation number of oxygen is  in . (Note that this confirms what has been stated about peroxides (see rule 5).)


    


        



    

         
In the compound , the sum of the oxidation numbers must be  (rule ).


                
This compound is not a metal hydride, so the oxidation number of hydrogen is  (rule 6). This compound is also not a peroxide, so the oxidation number of oxygen is  (rule 5).


                
We confirm that this gives us a sum of :
                  . So the oxidation number of oxygen is  in .


    


        



    

        
In the compound , the oxidation number of oxygen is .


    



        
Does the hydrogen peroxide  act as an oxidising agent or a reducing agent or both, in the above reaction? Give a reason for your answer.


            

                  
Hydrogen peroxide  acts as both an oxidising agent and a reducing agent in the above reaction. In this example there is only one reactant and this reactant decomposes into two parts.


            



    
Challenge question: Zinc reacts with aqueous copper sulfate () to form zinc sulfate () and copper ions. What is the oxidation number for each element in the reaction?


  

    
Start by writing the balanced equation:
      


      
Next we determine the oxidation number of each element in the reactants. Zinc is an element and so has oxidation number of  (rule 1). The copper sulfate consists of  ions and  ions. The copper ions will have an oxidation number of  (rule 3). Oxygen usually has an oxidation number of  (rule 6). In the polyatomic  ion, the sum of the oxidation numbers must be  (rule ). Since there are four oxygen atoms in the ion, the total charge of the oxygen is . If the overall charge of the ion is , then the oxidation number of sulfur must be . ( therefore ).


      
Next we determine the oxidation number of each element in the products. Copper is an element and so has oxidation number of  (rule 1). The zinc sulfate consists of  ions and  ions. The zinc ions will have an oxidation number of  (rule 3). Oxygen usually has an oxidation number of  (rule 6). In the polyatomic  ion, the sum of the oxidation numbers must be  (rule ). Since there are four oxygen atoms in the ion, the total charge of the oxygen is . If the overall charge of the ion is , then the oxidation number of sulfur must be . ( therefore ).


      
Write the final answer:
        


  


Balance the following redox reactions:



        



    

        
Write a reaction for each compound:
             


           
The atoms are balanced.


           
Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for lead has two electrons, while the reaction for silver has one electron. So we must multiply the reaction for silver by  to ensure that the charges balance.


           



           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:
            


    


        



        

        
Write a reaction for each compound:
             


           
Balance the atoms:


            Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for copper has two electrons and the reaction for chlorine also has two electrons. So the charges balance.


           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:
            


    


        



            
This reaction takes place in an acidic medium.


    

           
Write a reaction for each compound:
             


           
Balance the atoms.


           
The first equation is balanced.


           
For the second equation we need to add one water molecule to the left hand side:


             We now need to add two hydrogen ions to the right hand side to balance the hydrogens:


             This equation is now balanced.


           
Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for iron has two electrons and but the reaction for  only has one. So we multiply the second equation by :


           The number of electrons is now the same.


           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:
               


    



        
A nickel-cadmium battery is used in various portable devices such as calculators. This battery uses a redox reaction to work. The equation for the reaction is:


        This reaction takes place in a basic medium. Balance the equation.


    

        
Write a reaction for each compound:
             


           
Balance the atoms.


           
In the first reaction we have  oxygen atoms and  hydrogen atoms on the left hand side. On the right hand side we have  oxygen atoms and  hydrogen atoms (or two hydroxide ions). So we add two hydroxide ions to the left hand side (we don't add water as this would cause the number of hydrogen ions to be unbalanced):


            The equation is now balanced.


           
For the second equation we  we have  oxygen atoms and  hydrogen atom on the left hand side (or one hydroxide ion and one oxygen atom). On the right hand side we have  oxygen atoms and  hydrogen atoms (or two hydroxide ions). So we add one hydroxide ion to the right hand side:


             We now need to add one water molecule to the left hand side to balance the hydrogens and oxygens:


             This equation is now balanced.


           
Add electrons to each reaction so that the charges balance. We add the electrons to the side with the greater positive charge.


           



           
We now make sure that the number of electrons in both reactions is the same.


           
The reaction for cadmium has two electrons, but the reaction for nickel only has one electron. So we multiply the reaction for nickel by :


           The charges are now balanced.


           
We combine the two half-reactions:


           
               				
				
				

Cancelling out the electrons gives:
            


    

For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


        Chapter 14: The lithosphere
14.1 Introduction (ESBR8)

This chapter looks at the lithosphere and explores mining in more detail. Mining is very important in South Africa as a large part of the economy depends on gold, diamond and coal mining. This chapter looks at the history of mankind, what the lithosphere is, what is in the lithosphere and then goes on to look at mining. The general techniques used across all types of mining are looked at and then gold mining is explored in greater detail. Learners can do the mining section as a project (either in groups or individually) that they then present to the class. If learners do a project ensure that each mineral listed in CAPs (iron, phosphate, coal, diamond, copper, platinum, zinc, chrome, asbestos, manganese and gold) is covered by at least one learner in the class.


This topic provides a great opportunity to look at social justice and economic concerns. The various class discussions and debates provided give learners the chance to think about some critical issues in South Africa.



In Grade 10 we studied the elements. We learnt about the different elements and the compounds that could be formed from those elements. But where do all these elements come from? Where did mankind find them and how has he used them?


This chapter will explore the part of the Earth known as the lithosphere. We will find out what the lithosphere is and how the elements are distributed within it.

[image: ]


    
      14.2 The lithosphere (ESBR9)

      If we were to cut the Earth in half we would see that our planet is made up of a number of layers, namely the core at the centre (separated into the inner and outer core), the mantle, the upper mantle, the crust and the atmosphere (Figure 14.1). The core is made up mostly of iron. The mantle, which lies between the core and the crust, consists of molten rock, called magma which moves continuously because of convection currents. The crust is the thin, hard outer layer that “floats” on the magma of the mantle. It is the upper part of the mantle and the crust that make up the lithosphere (lith means types of stone and sphere refers to the round shape of the Earth).

      
        [image: ]
        
            Figure 14.1: A cross-section through the Earth to show its different layers.
          

      

      
        	Lithosphere

        	
          The lithosphere is the solid outermost shell of our planet. The lithosphere includes the crust and the upper part of the mantle, and is made up of material from both the continents and the oceans on the Earth's surface.

        

      

      The lithosphere is vital to humans as this is the part of the Earth that we live on and can easily access. This is the part of the Earth that supports us, provides for us and gives us a wealth of materials to use. We are now going to explore how man slowly became aware of the wealth of minerals at his feet and how he has learnt to use these minerals for his benefit.

      
        History of mankind (ESBRB)

        The ancient history of humankind can be divided into several periods: the Stone Age or Palaeolithic period (from approximately  million years to  years ago); the Bronze Age or Mesolithic period (from approximately  B.C. to  A.D.); and the Iron Age or Neolithic period (approximately  A.D. to  A.D.) In many places in the world these periods overlapped in time and it is important to understand that the above dates are very general approximations.

        [image: ]
        The Stone Age can be further divided into three periods: the Early Stone Age ( million –  years ago); the Middle Stone Age (approximately  –  years ago); and the Late Stone Age or (approximately  –  years ago).

        
          
            
              	
                Age
              
              	
                Time
              
              	
                Information
              
              	
                Major material
              
              	
                Images
              
            

            
              	Early stone age
              	 million -  years ago
              	
                Basic stone tools were used. Mankind mainly used the rocks and stones he found lying around him. Evidence for this has been found in the Sterkfontein caves in the Cradle of Humankind.

              
              	Stone
              	
                [image: ]
              
            

            
              	Middle stone age
              	 -  years ago
              	
                Mankind learnt to use fire to treat stones before they were made into tools. Stone tools became more refined during this period. Evidence for this has been found at Swartkrans (Cradle of Humankind), Montagu Cave (Klein Karoo), Klasies River Mouth (Tsitsikamma), Stilbaai and Blombos Cave (Southern Cape).

              
              	Stone treated with fire
              	
                [image: ]
              
            

            
              	Late stone age
              	 -  years ago
              	
                Mankind started turning to other materials that were easily available. He started working with different materials and seeing how these new materials could be combined with stone. Evidence for this has been found in the Melkhoutboom Cave, in the Suurberg Mountains (Eastern Cape).

              
              	Stone with other natural materials
              	
                [image: ]
              
            

            
              	Bronze age
              	 B.C. -  A.D.
              	
                The Bronze Age saw the first use of smelted copper and bronze in the manufacture of tools and weapons. Evidence for this has been found in North Africa.

              
              	Copper and tin
              	
                [image: ]
              
            

            
              	Iron age
              	 A.D. -  A.D.
              	
                Primitive mining for materials occurred during this period. Furnaces were used to heat metal, in order to smelt it into weapons and tools. Evidence for this has been found at Melville Koppies and at Mapungubwe (Limpopo).

              
              	Iron and other metals
              	
                [image: ]
              
            

          

          The different ages of civilisation.

        

        After the Iron Age ended, mankind started to explore many more ways to get at the precious metals that they were using. Mining for the minerals started to become more common and man began to look for new sources of the metals and minerals he needed.

        
          The largest Iron Age site in South Africa is found at Mapungubwe, in the Limpopo Province. Mapungubwe (inhabited from about  –  A.D.) is thought to be the ancient capital of an African king. The site was rediscovered in 1932 and has proved to be a treasure trove of archaeological evidence for an advanced society. The remains of royal burial sites, houses, tools, art and farming implements have been found. Gold-plated jewellery, sculptures and artifacts (thought to have belonged to members of the royal family) have also been discovered at the site.

        

        Many different cultures in Africa used gold, diamonds and other precious metals for different things. A large number of these artefact's were looted from these people and taken to Europe by the colonists and explorers that came from Europe. Efforts have now begun to return these stolen artifacts to the people they came from, but many museums still hold onto their collections.

        When colonists and explorers first began exploring and settling in Africa they started looking at ways to use the natural resources they found.

        Although diamonds had long been known to the indigenous people of South Africa, colonists found them on a farm outside Kimberley (Northern Cape) in the 1860's. The original hill on which the diamonds were found was mined extensively by the hands of thousands of hopeful diamond prospectors who rushed to the area. Today the site of that hill is now the Big Hole in Kimberley – one of the largest holes in the world that was dug by hand. In 1888, several small diamond mining companies merged to form De Beers, the company that still dominates the global diamond mining and retail industry today.

        Around the same time (1880), the colonists discovered gold reefs just south of present-day Johannesburg. The rush of gold-prospectors to the area resulted in the birth of the city of Johannesburg. A massive labour force was required to dig deep into the bedrock to extract the rock containing the gold. Indeed, huge numbers of mine workers are still employed by gold mines in South Africa today, but (as with diamond mining too), due to technological advancements over the last 150 years, much of their work is now aided by industrial mining equipment.

        
          The deepest mine in the world is currently the TauTona Mine (or Western Deep No. 3 Shaft) outside Carletonville, Gauteng. Owned by AngloGold Ashanti, it is  deep and has about  of tunnels. The rock face at that depth reaches temperatures of  and air-conditioners have to be used to cool the air in the mine from  to .

        

        Many farmers and indigenous people were forced to work in the new diamond and gold mines. These people were taken by force from their homes and put to work on the mines. Many of them died from a result of the poor working conditions and from mining disasters that occurred.

        
          Minerals and the rights to own them

          Many indigenous people share the same central belief that the land and all it produces are for all the people to use equally. The land and what it produces is often vital to the survival of these people.

          When the colonists came to Southern Africa, they largely ignored the indigenous people and exploited them for the knowledge they held and the work they could provide. A great number of atrocities were committed against the indigenous people.

          Now the indigenous people are rising up and asking that what is rightfully theirs should be returned to them. Organisations (such as the UN working group on indigenous people) have formed to address these issues.

          Shortly after De Beers formed they claimed the right to all the diamonds in the area and anyone found with diamonds could be killed for taking the diamonds illegally. Other large mining companies have tried to claim the rights to the minerals that they produce.

          In groups or as a class discuss whether or not a few select people should hold the rights to the land and the minerals in it. Who owns the minerals? Should big corporates hold the rights? Or should it belong to all the people?

        

      

      
        Elements and minerals (ESBRC)

        Now that we know what mankind used to make tools and shelter from, we will take a look at why he chose the materials he did. In the early ages (early and middle stone age) mankind used whatever was to hand and easy to get to. Later on (from the late stone age to the present day) he started wondering how these different materials could be improved. So what exactly is in the lithosphere and how did mankind use this knowledge?

        The crust is made up of about  elements, which occur in over  different compounds and minerals. However, most of the mass of the material in the crust is made up of only  of these elements. These are oxygen , silicon , aluminium , iron , calcium , sodium , potassium  and magnesium . These elements are seldom found in their pure form, but are usually part of other more complex minerals. A mineral is a compound that is formed through geological processes, which give it a particular structure. A mineral could be a pure element, but more often minerals are made up of many different elements combined. Quartz is just one example. It is a mineral that is made up of silicon and oxygen. Some more examples are shown in Table 14.2.

        
          
            
              	
                
                  Element
                

              
              	
                
                  Most common mineral
                

              
              	
                
                  Chemistry
                

              
              	
            

            
              	
                Gold

              
              	
                Calaverite or pure element

              
              	
                 (pure element) or  (Calaverite, a gold mineral)

              
              	
                [image: ]
              
            

            
              	
                Iron

              
              	
                Hematite

              
              	
                 (iron oxide)

              
              	
                [image: ]
              
            

            
              	
                Copper

              
              	
                Pure element or chalcocite

              
              	
                 (pure element) or  (copper sulfide)

              
              	
                [image: ]
              
            

            
              	
                Carbon

              
              	
                Diamond, graphite, coal

              
              	
                 (pure element)

              
              	
                [image: ]
              
            

            
              	
                Platinum

              
              	
                Pure element, combined with other elements

              
              	
                 (pure element)

              
              	
                [image: ]
              
            

            
              	
                Zinc

              
              	
                Sphalerite

              
              	
                
                  
                

              
              	
                [image: ]
              
            

            
              	
                Manganese

              
              	
                Manganese dioxide

              
              	
                
                  
                

              
              	
                [image: ]
              
            

            
              	
                Chromium (chrome)

              
              	
                Chromite

              
              	
                
                  
                

              
              	
                [image: ]
              
            

          

          
            Table showing examples of minerals and their chemistry.
          

        

        
          	Mineral

          	
            Minerals are natural compounds formed through geological processes. The term “mineral” includes both the material's chemical composition and its structure. Minerals range in composition from pure elements to complex compounds.

          

        

        In this chapter we will mainly look at metal minerals (gold, copper, iron). There are also non-metal minerals (sand, stone) and fuel minerals (coal, oil).

        A rock is a combination of one or more minerals. Granite for example, is a rock that is made up of minerals such as , , , ,  and others. There are three different types of rocks: igneous, sedimentary and metamorphic. Igneous rocks (e.g. granite, basalt) are formed when magma is brought to the Earth's surface as lava, and then solidifies. Sedimentary rocks (e.g. sandstone, limestone) form when rock fragments, organic matter or other sediment particles are deposited and then compacted over time until they solidify. Metamorphic rock is formed when any other rock types are subjected to intense heat and pressure over a period of time.
Examples include slate and marble.

        The figure below shows how these different types of rock are formed in the lithosphere.

        
          [image: ]
        

        Many of the elements that are of interest to us (e.g. gold, iron, copper), are unevenly distributed in the lithosphere. In places where these elements are abundant, it is profitable to extract them (e.g. through mining) for economic purposes. If their concentration is very low, then the cost of extraction becomes more than the money that would be made if they were sold. Rocks that contain valuable minerals are called ores. As humans, we are particularly interested in the ores that contain metal elements, and also in those minerals that can be used to produce energy.

        
          [image: ]
          Figure 14.2: Location of minerals in South Africa.

        

        
          	Ore

          	
            An ore is a volume of rock that contains minerals which make it valuable for mining.

          

        

        
          A gemstone (also sometimes called a gem, semi-precious stone or precious stone), is a highly attractive and valuable piece of mineral which, when cut and polished, is used in jewellery and other adornments. Examples of gemstones are amethyst, diamond, cat's eye and sapphire.

        

        
          
            Video: 247M
          

        

        
          The following diagram shows the abundance of all the elements.

          
            [image: ]
          

          Look at the diagram and answer the following questions:

          
            	
              Name three of the rarest metals.

            

            	
              Name four rock-forming elements.

            

            	
              What element is the rarest?

            

            	
              What element is the most abundant?

            

            	
              Find the following elements on the image: gold, copper, iron, manganese, platinum, zinc, chromium, phosphorus, oxygen and carbon. Which of these is the most abundant? Which is the least abundant?

            

            	
              Classify the following elements as rock-forming, rarest metals and other: gold, copper, iron, manganese, platinum, zinc, chromium, phosphorus, oxygen and carbon.

            

          

        

      

    

  
        14.3 Mining and mineral processing (ESBRD)

Now that we know where the minerals that mankind uses can be found, we can look at how he accesses the minerals. We have seen that often the minerals are not found just lying around waiting to be picked up, but rather are embedded in rocks and combined with other elements.


As man learnt more and made new discoveries, the techniques used to extract the ores improved and the amount of mineral that could be extracted increased greatly. Large tunnels started to be cut into the Earth to access minerals buried deep underground. New processing methods meant new kinds of metals could be mined.


The main stages in mining are: exploration, extraction, refining, manufacturing and marketing. We will take a brief look at exploration, extraction and refining.

Exploration (ESBRF)

Ancient humans did not worry about whether they could make money from the ores they mined. All they cared about was accessing metals and minerals that would help them eat, keep warm and beat the neighbouring tribes.


Indigenous people often have unique ways of finding mineral deposits, such as observing the behaviour of animals or noting the abundance of particular plants.



In modern times money matters and so the first step in mining is to find a suitably sized deposit of ore. For example, diamonds were found in Kimberley and gold ore was found in Johannesburg. These deposits were large enough to make mining for the gold and diamonds profitable.


As the number and size of known deposits is shrinking, geologists (who study the lithosphere) are developing new ways of finding suitable deposits. Geologists will often spend years learning how to find ores and then spend years exploring for the ores.

Obtaining the ore (ESBRG)

Once a suitably sized deposit of a mineral has been found, mining can begin. In ancient times mining and mineral processing were very primitive and the main method used to extract ores was digging by hand.


Mining is largely divided into surface and underground mining. Minerals are often found in river beds, beach sands and other sandy areas. These are known as alluvial deposits. These minerals can be fairly easily removed by surface mining techniques. Other minerals occur in long streaks known as veins or in pipes, and underground mining techniques are used to access these minerals.


Surface mining includes open pit mines, quarrying, strip mining and landfill mining. Coal and copper are often mined in this way.


Underground mining mainly consists of digging tunnels and shafts into the Earth's crust. Gold is often mined in this way. Underground mining is more risky than surface mining as tunnels can collapse and dangerous gases build up underground.


We will look more at underground and surface mining shortly.


Coal miners used to take a canary with them down the mines. If the canary died, they knew that there was a high level of gas building up and that it was not safe to stay down in the mine.



Extracting the minerals (ESBRH)

Once the ore has been mined it is usually crushed into smaller pieces that can be processed more easily. The mineral then needs to be removed from the ore.


Ancient peoples soon learnt that fire could be used to refine and purify the metals. This technique is known as smelting. This was the earliest method used to extract the mineral from the ore.


Smelting involves heating the ore to a very high temperature, often in a blast furnace. A reducing agent is usually added and the mineral is removed using chemical reactions.


In modern times several new techniques are used to extract the mineral from the ore, in addition to smelting. The most common methods are flotation, leaching and use of redox reactions.


Leaching involves mixing the ore with a carefully chosen liquid that dissolves either the mineral or the unwanted minerals. The liquid is often an acid.


Flotation involves the use of air bubbles to separate the valuable minerals from the unwanted rock. The valuable mineral becomes attached to the air bubbles and rises to the top of the mixture from where they can be removed.


The following table lists several metals and the typical methods used to mine and extract them.

	Metal	Mining techniques	Extraction techniques
	Gold	Underground mining (shaft mining) and surface mining.	Gold cyanidation is used. The ore is chemically treated to extract the gold.
	Iron	Surface mining (open pit mining).	Smelting and chemical reduction.
	Phosphate	Surface mining (open pit mining).	Treatment with acid.
	Coal	Surface mining (open pit mining). Underground mining is now starting to become more common.	Coal is extracted in almost pure form.
	Diamonds	Surface mining (alluvial deposits) and underground mining (pipe mining).	Diamonds are extracted from rocks and in almost pure form.
	Copper	Surface mining (open pit mining).	Leaching is used to extract the copper using an acid.
	Platinum	Underground mining (shaft mining).	Chemical methods and as a byproduct of copper mining.
	Zinc	Underground mining (shaft mining).	Smelting and leaching.
	Chromium (Chrome)	Surface mining (open pit mining) and underground mining (shaft mining).	Smelting, redox reactions.
	Asbestos	Surface mining (open pit mining).	Extracted in fairly pure form.
	Manganese	Surface mining (open pit mining) and underground mining (shaft mining).	Smelting and chemical processes.


            Table showing the mining and mineral extraction techniques for several minerals.
          


We will now discuss gold mining in more detail to gain a better understanding of the mining process.

Gold mining (ESBRJ)

Gold had long been known in Africa by the indigenous people, but in the late 1800's colonists found gold reefs and started exploiting the resource. Since then it has played a very important role (and often a controversial one too) in South Africa's history and economy. Its discovery brought many foreigners into South Africa, lured by the promises of wealth. They set up small mining villages which later grew into larger settlements, towns and cities. One of the first of these settlements was the beginning of present-day Johannesburg, also known as Egoli or Place of Gold.


Most of South Africa's gold is concentrated in the Golden Arc which stretches from Johannesburg to Welkom. Geologists believe that, millions of years ago, this area was a massive inland lake. Rivers feeding into this lake brought sand, silt, pebbles and fine particles of gold, depositing them over a long period of time. Eventually these deposits accumulated and became compacted to form gold-bearing sedimentary rock or gold reefs. It is because of this complex but unique set of circumstances that South Africa's gold deposits are so concentrated in that area. In other countries like Zimbabwe, gold occurs in smaller pockets which are scattered over a much greater area.

Mining the gold (ESBRK)

A number of different techniques can be used to mine gold and other minerals. The three most common methods in South Africa are panning, open pit (not typically used for gold) and shaft mining.

	
              
Panning



              
Panning for gold is a manual technique that is used to sort gold from other sediments. Wide, shallow pans are filled with sand and gravel (often from river beds) that may contain gold. Water is added and the pans are shaken so that the gold is sorted from the rock and other materials. Because gold is much more dense, it settles on the bottom of the pan. Pilgrim's Rest in Mpumalanga was the first site for gold panning in South Africa.


            

	
              
Surface mining (open pit mining)


              
This type of mining takes place from the surface of the Earth. In open pit mining, the topsoil is removed first and placed on the side of a trench. Then the surface layers of rock are removed to expose the deeper, valuable mineral layers. The valuable rocks are then blasted into smaller rocks using explosives. The rocks are loaded onto huge trucks and taken away for further crushing and processing. Any mineral that is found close to the surface (even up to ) can be mined using surface mining techniques. If minerals are found deeper, as is the case with most of the gold in South Africa, underground mining is used.


            

	
              
Underground mining (shaft mining)



              
South Africa's thin but extensive gold reefs slope at an angle underneath the ground, and this means that some deposits are very deep and often difficult to reach. Shaft mining is needed to reach the gold ore. After the initial drilling, blasting and equipping of a mine shaft, tunnels are built leading outwards from the main shaft so that the gold reef can be reached. Shaft mining is a dangerous operation, and roof supports are needed so that the rock does not collapse. In addition the intense heat and high pressure below the surface make shaft mining very complex, dangerous and expensive. A diagram illustrating open cast and shaft mining is shown in Figure 14.3.


              [image: 2e77ba235382311523e432f99d089aac.png]
                  Figure 14.3: Diagram showing open pit and shaft mining.
                





Processing the gold ore (ESBRM)

For every ton of ore that is mined, only a very small amount (about ) of gold is extracted. A number of different methods can be used to separate gold from its ore, but one of the more common methods is called gold cyanidation.


In the process of gold cyanidation, the ore is crushed and then cyanide () solution is added so that the gold particles are chemically separated from the ore. In this stage of the process, gold is oxidised. Zinc dust is then added to the cyanide solution. The zinc then takes the place of the gold, so that the gold is precipitated out of the solution. This process is shown in Figure 14.4.

[image: 443b0c8368c7cdec39505f61156d83c1.png]
              Figure 14.4: Flow diagram showing how gold is processed.
            


Characteristics and uses of gold (ESBRN)

Gold has a number of uses because of its varied and unique characteristics. Below is a list of some of these characteristics that have made gold such a valuable metal:

	
              
Shiny


              
Gold's beautiful appearance has made it one of the favourite metals for use in jewellery.


            

	
              
Durable


              
Gold does not tarnish or corrode easily, and therefore does not deteriorate in quality. It is sometimes used in dentistry to make the crowns for teeth.


            

	
              
Malleable and ductile


              
Gold can be bent and twisted into shape, as well as being flattened into very thin sheets. For this reason gold is used to make fine wires and thin, flat sheets.


            

	
              
Good conductor


              
Gold is a good conductor of electricity and is therefore used in transistors, computer circuits and telephone exchanges.


            

	
              
Heat ray reflector


              
Because gold reflects heat very effectively, it is used in space suits and in vehicles. It is also used in the protective outer coating of artificial satellites. One of the more unusual applications of gold is its use in firefighting, where a thin layer of gold is placed in the masks of the firefighters to protect them from the heat.


            



Exercise 14.1Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
In Mapungubwe (in the Limpopo Province) there is evidence of gold mining in South Africa as early as 1200. Today, South Africa is a world leader in the technology of gold mining. The following flow diagram illustrates some of the most important steps in the recovery of gold from its ore.

[image: a56776569ec216905734044620d8c7ab.png]

                  
Name the process indicated by A.


              

                  
Oxidation of gold by sodium cyanide solution.


              


                  
During process A, gold is removed from the ore. Is gold oxidised or reduced during this process?


              

                  Gold is oxidised.
              


                  
Use oxidation numbers to explain your answer to the question above.


              

                   
The equation for the reaction is:


                  Refer to chapter 13, types of reactions to calculate oxidation numbers. In the reactants gold has an oxidation number of . In the products gold occurs as . The cyanide ion () has an oxidation number of . The sodium ion () has an oxidation number of . The overall compound must have a total oxidation number of . Let gold's oxidation number be . Then:


                  So gold has an oxidation number of  in the products. Since this is more positive (greater than) the oxidation number of gold in the reactants gold has lost electrons and so being oxidised.


              


                  
Name the chemical substance that is used in process B.


              

                  Zinc
              


                  
During smelting (illustrated by C in the diagram), gold is sent to a large oven called a furnace. Why do you think this process is needed, and explain what happens to the gold during this process.


            

                  
The high temperature used during smelting causes the gold to become a liquid. This can then be removed from the molten mixture.


        


For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"


Mining and the environment (ESBRP)
Environmental impacts of gold mining

However, despite the incredible value of gold and its usefulness in a variety of applications, all mining is undertaken at a cost to the environment. The following are just a few of the environmental impacts of gold mining:

	
              
Resource consumption



              
Gold mining consumes large amounts of electricity and water. Electricity is often generated using non-renewable resources.


            

	
              
Poisoned water



              
If the mining process is not monitored properly, acid and other chemicals from gold processing can leach into nearby water systems such as rivers. This causes damage to animals and plants, as well as to humans who may rely on that water for drinking.


            

	
              
Changing the landscape



              
This applies particularly to surface mines (open pit mines), where large amounts of soil and rock must be displaced in order to access the mineral reserves. The shape of the landscape can be changed when large amounts of rocks are dug up from the Earth and stacked on the surface. These are called mine dumps. Open pit mines also create very large holes (pits) in the ground that change the shape of the land.


            

	
              
Air pollution



              
Dust from open pit mines, as well as harmful gases such as sulphur dioxide and nitrogen dioxide, could be released from mining processes and contribute to air pollution.


            

	
              
Threaten natural areas



              
Mining activities often encroach on protected areas and threaten biodiversity in their operation areas.


            


Mine rehabilitation

There is a growing emphasis on the need to rehabilitate old mine sites that are no longer in use. If it is too difficult to restore the site to what it was before, then a new type of land use might be decided for that area. Any mine rehabilitation programme should aim to achieve the following:

	
                
ensure that the site is safe and stable


              

	
                
remove pollutants that are contaminating the site


              

	
                
restore the biodiversity that was there before mining started


              

	
                
restore waterways to what they were before mining


              


There are different ways to achieve these goals. For example plants can be used to remove metals from polluted soils and water, and can also be used to stabilise the soil so that other vegetation can grow. Land contouring can help to restore drainage in the area.


In groups of 3-4, discuss the following questions:

	
                  
What are the main benefits of mine rehabilitation?


                

	
                  
What are some of the difficulties that may be experienced in trying to rehabilitate a mine site?


                

	
                  
Suggest some creative ideas that could be used to encourage mining companies to rehabilitate old sites.


                

	
                  
One rehabilitation project that has received a lot of publicity is the rehabilitation of dunes that were mined for titanium by Richards Bay Minerals (RBM). As a group, carry out your own research to try to find out more about this project.


                  	
                      
What actions did RBM take to rehabilitate the dunes?


                    

	
                      
Was the project successful?


                    

	
                      
What were some of the challenges faced?


                    







Mining and Mapungubwe

Read the following information about Mapungubwe.


Because of the history preserved at the site, Mapungubwe was declared a National Heritage Site in the 1980's and a World Heritage Site in 2003. The area surrounding it was declared a National Park in 1995. Unfortunately, the site is currently under huge threat from an Australian mining company who have been granted rights to construct an opencast and underground coal mine less than 6 km from the border of the National Park. There is much concern that mining operations will have a negative impact on the ecosystems, flora and fauna around Mapungubwe, and that it will hinder preservation of the site. Several environmental agencies have taken the matter to court in order to prohibit the planned mine and protect the environment around Mapungubwe.


As a class discuss, whether or not the proposed mining should go ahead. Divide into two teams. Assign one team to be in favour of the mining and one team against it. Each team should find facts relevant to their argument and then present it to the other team. At the end of the discussion, draw conclusions about whether or not the mining should take place.




Other minerals (ESBRQ)

We have largely focused on the process involved in mining gold. However gold is not the only mineral of interest to humankind. Many other minerals are useful such as copper, iron and platinum.

Other mining activities

Choose one of the minerals given in the list below and find information on how that mineral is mined. Use the information given in this chapter about gold mining and try to find similar information for the mineral you have chosen. Write up your findings in a report. If possible, split the class into groups and assign a different mineral to each group.

	
Iron



	
Phosphate



	
Coal



	
Diamond



	
Copper



	
Platinum



	
Zinc



	
Chrome



	
Asbestos



	
Manganese








        14.4 Energy resources (ESBRR)

At present we rely mainly on oil and coal resources to provide our energy needs. However these resources are non-renewable energy sources and have many negative effects on the environment. Alternative sources of energy are constantly being investigated to assess if they will be able to provide for our growing energy needs. If we ignore these alternatives, one day we will run out of oil and coal reserves.


One of the most debated topics around energy resources is climate change. Scientists and environmentalists disagree as to the causes and effects of climate change and whether or not it actually exists.

Climate change

Climate change is a significant and lasting change in the distribution of weather patterns over periods of time ranging from decades to millennia. It is seen as changes in extreme weather events (freak storms, tornadoes, tsunamis, etc.) and changes in the average weather conditions for cities and regions.


Scientists collect data about climate change from ice core drilling, floral and faunal records, glacial and periglacial processes, isotopic analysis and from many other methods. Each of these methods provides different indicators of how the Earth's climate has changed over time.


Many factors influence the Earth's climate such as the amount of solar radiation received, changes in the Earth's orbit, changes on the Earth's surface, such as continental drift and size of polar ice caps, etc. All these factors combined make it difficult to pinpoint exactly what causes a particular change in climate. Also the effects of these events can take centuries to fully develop.


Human activities such as mining, burning of fossil fuels and agriculture also have an effect on the climate. Scientists are largely in agreement that the climate is changing irreversibly and that humans are a big cause of this change.


What is not agreed upon is how big an effect humans have and how much of a problem it is. At present global temperatures are found to be increasing and polar ice caps are found to be decreasing in size. Whether humans are simply making this worse or are actually causing the change is not yet understood.


Despite the debate, humans do need to be aware of their impact on the environment and will need to come up with ways to reduce it.

	
Discuss the above information.



	
Discuss ways in which human activities impact on the enviroment.



	
Discuss ways in which this impact can be reduced.



	
Conduct research on climate change and the debates about it. Critically analyse the information and draw your own conclusions. Discuss these ideas and conclusions with your classmates.







        14.5 Chapter summary (ESBRS)
Presentation: 247P
	The Earth's lithosphere is a rich source of many minerals.

	The lithosphere consists of the upper crust and mantle of the Earth.

	The minerals can be extracted using mining techniques.

	People have long been exploiting the Earth's mineral resources.

	Mining and mineral use has a significant environmental impact.

	Other resources in the lithosphere are fuels.




        Exercise 14.2Practice online to master this topic, visit www.everythingmaths.co.za and click on "Practice Science"
Give one word/term for each of the following descriptions:



              
The part of the Earth that includes the crust and in which all minerals are found.


          

              Lithosphere
          


              
The process in which minerals are extracted from the ores.


          

              Minerals processing or extraction
          


              
An age in which humans discovered the use of fire to improve the properties of stone.


       

              Middle Stone Age
       



Read the following extract and answer the questions that follow.


More profits, more poisons


Since the last three decades gold miners have made use of cyanidation to recover gold from the ore. Over % of gold from ore can be extracted in this way. It allows miners to obtain gold flakes – too small for the eye to see. Gold can also be extracted from the waste of old operations which sometimes left as much as a third of the gold behind.


The left-over cyanide can be re-used, but is more often stored in a pond behind a dam or even dumped directly into a local river. A teaspoonful of two-percent solution of cyanide can kill a human adult.


Mining companies insist that cyanide breaks down when exposed to sunlight and oxygen which render it harmless. They also point to scientific studies that show that cyanide swallowed by fish will not 'bio-accumulate', which means it does not pose a risk to anyone who eats the fish. In practise, cyanide solution that seeps into the ground will not break down because of the absence of sunlight. If the cyanide solution is very acidic, it could turn into cyanide gas which is toxic to fish. On the other hand, if the solution is alkaline, the cyanide does not break down.


There are no reported cases of human death from cyanide spills. If you don't see corpses, everything is okay.



           
What is cyanidation?


       

           
Cyanidation is the addition of cyanide to the gold ore.


       


           
What type of chemical reaction takes place during this process: precipitation; acid-base; redox?


       

           Redox reaction
       


           
Is the solution after cyanidation acidic, basic or neutral?


       

           acidic
       


           
How is the solid gold recovered from the solution?


       

           
By addition of zinc metal and then heating in a furnace.


       


           
Refer to cyanidation and discuss the meaning of the heading of the extract: More profits, more poisons.


       

           
Cyanidation extracts over % of gold from the ore, this leads to more (i.e. process is very effective) profits. However, left over cyanide can end up in rivers and aquifers that can be (i.e. negative effect of process on environment) harmful to life.


       



For more exercises, visit www.everythingmaths.co.za and click on "Practice Science"
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 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Script={directory:"Script/Regular",family:"LatinModernMathJax_Script",testString:"\u00A0\u210B\u2110\u2112\u211B\u212C\u2130\u2131\u2133\uD835\uDC9C\uD835\uDC9E\uD835\uDC9F\uD835\uDCA2\uD835\uDCA5\uD835\uDCA6",32:[0,0,332,0,0],160:[0,0,332,0,0],8459:[690,8,1065,40,1024],8464:[685,14,620,40,580],8466:[685,7,770,40,730],8475:[712,6,818,40,778],8492:[712,1,778,40,737],8496:[702,12,613,40,573],8497:[699,15,904,40,865],8499:[699,13,1149,40,1109],119964:[694,15,857,39,817],119966:[697,15,654,39,614],119967:[716,-4,871,40,831],119970:[697,130,685,39,644],119973:[692,129,698,40,658],119974:[690,12,989,40,949],119977:[706,7,1007,40,967],119978:[686,18,699,40,659],119979:[710,11,763,40,723],119980:[694,24,716,40,676],119982:[702,12,625,40,585],119983:[693,6,776,39,736],119984:[699,16,744,41,704],119985:[709,9,710,40,669],119986:[702,5,1028,40,988],119987:[706,9,870,39,829],119988:[702,136,628,40,588],119989:[696,11,726,41,687],120016:[711,17,969,40,930],120017:[727,1,916,40,876],120018:[709,15,745,40,705],120019:[727,1,1007,40,966],120020:[708,12,705,40,665],120021:[731,14,1005,40,966],120022:[705,138,790,39,749],120023:[699,12,1191,39,1150],120024:[703,18,715,39,675],120025:[701,137,771,40,732],120026:[709,9,1099,39,1058],120027:[710,12,861,40,822],120028:[710,17,1284,40,1244],120029:[712,13,1095,40,1054],120030:[707,20,822,40,781],120031:[726,13,880,40,840],120032:[705,42,839,41,799],120033:[732,12,923,40,882],120034:[715,18,722,40,682],120035:[697,11,910,39,870],120036:[709,13,853,39,813],120037:[702,16,784,40,744],120038:[710,8,1150,40,1110],120039:[712,11,970,40,930],120040:[709,135,738,39,698],120041:[705,14,800,40,760]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Script"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Script/Regular/Main.js"]);
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Fraktur/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Fraktur={directory:"Fraktur/Regular",family:"LatinModernMathJax_Fraktur",testString:"\u00A0\u210C\u2128\u212D\uD835\uDD04\uD835\uDD05\uD835\uDD07\uD835\uDD08\uD835\uDD09\uD835\uDD0A\uD835\uDD0D\uD835\uDD0E\uD835\uDD0F\uD835\uDD10\uD835\uDD11",32:[0,0,332,0,0],160:[0,0,332,0,0],8460:[667,133,720,-8,645],8488:[729,139,602,11,533],8493:[686,24,612,59,613],120068:[697,27,717,22,709],120069:[691,27,904,49,815],120071:[690,27,831,27,746],120072:[686,24,662,86,641],120073:[686,155,611,11,621],120074:[692,25,785,66,711],120077:[686,139,552,-18,522],120078:[681,27,668,16,690],120079:[686,27,666,32,645],120080:[692,27,1049,27,1049],120081:[686,29,832,29,830],120082:[729,27,828,11,746],120083:[692,219,823,6,804],120084:[729,69,828,11,783],120086:[689,27,828,56,756],120087:[703,27,669,24,676],120088:[697,27,645,-26,666],120089:[686,27,831,29,826],120090:[686,28,1046,21,1055],120091:[689,27,719,27,709],120092:[686,219,834,26,741],120094:[471,36,500,65,497],120095:[686,31,513,86,444],120096:[466,29,389,72,359],120097:[612,34,498,13,430],120098:[467,31,400,70,364],120099:[679,238,329,30,324],120100:[470,209,503,16,455],120101:[689,198,521,76,435],120102:[675,21,279,14,268],120103:[673,202,280,-9,196],120104:[686,26,389,24,363],120105:[686,20,279,97,277],120106:[475,26,766,7,757],120107:[475,23,526,18,521],120108:[481,28,488,66,413],120109:[538,214,500,12,430],120110:[480,224,489,59,418],120111:[474,21,389,15,395],120112:[479,30,442,-28,407],120113:[641,21,333,26,349],120114:[474,26,517,8,514],120115:[533,28,511,51,439],120116:[533,28,773,44,693],120117:[473,188,388,10,370],120118:[524,219,498,45,437],120119:[471,215,390,-7,314],120172:[688,31,847,29,827],120173:[685,31,1043,56,963],120174:[677,32,723,71,729],120175:[685,29,981,30,896],120176:[687,29,782,73,733],120177:[684,147,721,17,734],120178:[692,27,927,74,844],120179:[684,127,850,0,753],120180:[683,25,654,31,623],120181:[681,142,652,-8,615],120182:[682,26,789,20,813],120183:[684,28,786,30,764],120184:[686,33,1239,26,1232],120185:[681,33,982,26,968],120186:[726,29,976,11,881],120187:[685,223,977,19,944],120188:[726,82,976,11,917],120189:[689,29,977,19,977],120190:[685,31,978,82,906],120191:[691,30,789,30,798],120192:[689,39,850,16,871],120193:[687,29,981,25,966],120194:[682,30,1235,31,1240],120195:[682,35,849,32,835],120196:[689,214,983,32,879],120197:[718,137,726,17,633],120198:[472,32,602,80,587],120199:[691,32,589,86,504],120200:[473,26,463,87,424],120201:[632,29,588,-1,511],120202:[471,28,471,80,429],120203:[681,242,387,37,387],120204:[473,208,594,16,541],120205:[687,203,615,88,507],120206:[686,26,331,2,327],120207:[683,207,331,-19,238],120208:[683,25,464,33,432],120209:[682,24,336,100,315],120210:[476,31,921,16,900],120211:[474,28,653,3,608],120212:[482,34,609,107,515],120213:[558,208,603,-2,519],120214:[485,212,595,87,515],120215:[473,26,459,12,453],120216:[480,35,522,-24,482],120217:[654,27,393,47,407],120218:[473,35,588,9,604],120219:[546,28,604,56,507],120220:[549,33,917,55,815],120221:[471,188,458,8,449],120222:[559,222,589,60,515],120223:[472,215,461,-8,377]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Fraktur"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Fraktur/Regular/Main.js"]);
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Symbols/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Symbols={directory:"Symbols/Regular",family:"LatinModernMathJax_Symbols",testString:"\u00A0\u2300\u2305\u2306\u2310\u2319\u231C\u231D\u231E\u231F\u2320\u2321\u2329\u232A\u239B",32:[0,0,332,0,0],160:[0,0,332,0,0],8960:[596,96,778,43,735],8965:[270,155,778,56,722],8966:[367,252,778,56,722],8976:[367,-133,667,47,620],8985:[367,-133,667,47,620],8988:[770,-490,392,56,336],8989:[770,-490,392,56,336],8990:[10,270,392,56,336],8991:[10,270,392,56,336],8992:[1344,0,1185,551,1129],8993:[1322,22,1185,56,685],9001:[750,250,389,110,336],9002:[750,250,389,53,279],9115:[1495,0,875,277,823],9116:[498,0,875,277,379],9117:[1495,0,875,277,823],9118:[1495,0,875,52,598],9119:[498,0,875,496,598],9120:[1495,0,875,52,598],9121:[1500,0,667,321,647],9122:[1000,0,667,321,381],9123:[1500,0,667,321,647],9124:[1500,0,667,20,346],9125:[1000,0,667,286,346],9126:[1500,0,667,20,346],9127:[750,0,902,400,755],9128:[1500,0,902,147,502],9129:[750,0,902,400,755],9130:[748,0,902,400,502],9131:[750,0,902,147,502],9132:[1500,0,902,400,755],9133:[750,0,902,147,502],9138:[846,0,1576,56,1520],9139:[847,0,1576,57,1520],9143:[1820,0,1056,111,742],10178:[684,0,778,56,722],10200:[684,184,946,56,890],10201:[684,184,986,56,930],10202:[684,0,1026,56,970],10203:[684,0,1026,56,970],10204:[400,-100,948,56,892],10205:[684,184,946,56,890],10206:[684,184,946,56,890],10208:[610,110,572,56,516],10209:[501,1,614,56,558],10210:[501,1,730,56,674],10211:[501,1,730,56,674],10214:[750,250,410,118,388],10215:[750,250,410,22,292],10218:[750,250,570,110,517],10219:[750,250,570,53,460]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Symbols"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Symbols/Regular/Main.js"]);
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Alphabets/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Alphabets={directory:"Alphabets/Regular",family:"LatinModernMathJax_Alphabets",testString:"\u00A0\u2103\u2107\u2109\u2116\u2117\u211E\u2120\u2122\u2126\u212A\u212B\u212E\uFEFF",32:[0,0,332,0,0],160:[0,0,332,0,0],8451:[705,22,1031,49,974],8455:[705,22,530,50,495],8457:[683,0,980,49,937],8470:[695,10,916,51,860],8471:[683,0,683,0,683],8478:[683,22,736,35,732],8480:[683,-247,883,34,827],8482:[687,-277,983,22,938],8486:[705,0,722,44,677],8490:[683,0,778,33,736],8491:[892,0,750,32,717],8494:[701,10,676,28,647],65279:[0,0,0,0,0]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Alphabets"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Alphabets/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Marks/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Marks/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Marks={directory:"Marks/Regular",family:"LatinModernMathJax_Marks",testString:"\u00A0\u02DB\u02DD\u0305\u0309\u030F\u0311\u0323\u0326\u032C\u032D\u032E\u032F\u0330\u0331",32:[0,0,332,0,0],160:[0,0,332,0,0],731:[5,211,500,135,364],733:[697,-511,500,128,420],773:[670,-630,0,-460,-68],777:[729,-520,0,-361,-167],783:[732,-546,0,-434,-142],785:[742,-605,0,-451,-77],803:[-94,200,0,-318,-211],806:[-66,290,0,-308,-220],812:[-96,243,0,-446,-82],813:[-108,255,0,-446,-82],814:[-96,233,0,-451,-77],815:[-118,255,0,-451,-77],816:[-118,310,0,-449,-79],817:[-131,162,0,-444,-83],818:[-103,143,0,-460,-68],819:[-103,293,0,-460,-68],831:[820,-630,0,-460,-68],8192:[0,0,500,0,0],8193:[0,0,1000,0,0],8199:[0,0,500,0,0],8200:[0,0,250,0,0],8203:[0,0,0,0,0],8204:[0,0,0,0,0],8205:[0,0,0,0,0],8208:[245,-187,333,11,276],8210:[342,-302,680,56,624],8213:[270,-230,1152,56,1096],8215:[-103,293,504,56,448],8218:[104,195,278,79,199],8222:[104,195,472,86,400],8226:[445,-55,500,55,445],8239:[0,0,200,0,0],8240:[750,56,1140,53,1087],8241:[750,56,1457,56,1417],8246:[748,-430,511,60,451],8247:[748,-430,711,60,651],8249:[483,0,389,111,277],8250:[483,0,389,112,278],8251:[492,-8,778,147,630],8253:[756,0,472,43,402],8274:[751,-1,500,56,444],8287:[0,0,222,0,0],8288:[0,0,0,0,0],8289:[640,240,960,40,920],8290:[0,0,0,0,0],8291:[0,0,0,0,0],8292:[0,0,0,0,0],8400:[711,-601,0,-475,-53],8401:[711,-601,0,-475,-53],8402:[750,250,0,-284,-244],8403:[520,20,0,-284,-244],8404:[751,-589,0,-473,-55],8405:[751,-589,0,-473,-55],8406:[711,-521,0,-472,-56],8408:[400,-100,0,-414,-114],8411:[696,-604,0,-530,2],8412:[696,-604,0,-640,112],8413:[772,272,0,-786,258],8414:[750,250,0,-764,236],8415:[1028,528,0,-1042,514],8417:[711,-521,0,-499,-29],8420:[831,311,0,-924,396],8421:[750,250,0,-458,-69],8422:[750,250,0,-352,-176],8424:[-96,188,0,-530,2],8425:[726,-552,0,-444,-84],8426:[510,10,0,-706,178],8427:[750,250,0,-531,3],8428:[-171,281,0,-475,-53],8429:[-171,281,0,-475,-53],8430:[-91,281,0,-472,-56],8431:[-91,281,0,-472,-56],8432:[827,-518,0,-401,-126],11800:[500,256,472,56,415],12310:[770,270,458,56,402],12311:[770,270,458,57,402]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Marks"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Size6/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Size6/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Size6={directory:"Size6/Regular",family:"LatinModernMathJax_Size6",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u2223",32:[0,0,332,0,0],40:[1446,946,736,226,682],41:[1446,946,736,54,510],47:[2777,2277,1997,56,1941],91:[1450,950,528,233,509],92:[2777,2277,1997,56,1941],93:[1450,950,528,19,295],123:[1450,950,750,102,648],124:[1752,1252,278,103,175],125:[1450,950,750,102,648],160:[0,0,332,0,0],770:[748,-570,1581,0,1581],771:[769,-532,1599,0,1599],774:[743,-574,1604,0,1604],780:[742,-564,1581,0,1581],785:[760,-591,1604,0,1604],812:[-96,275,1581,0,1581],813:[-108,287,1581,0,1581],814:[-96,265,1604,0,1604],815:[-118,287,1604,0,1604],816:[-118,355,1599,0,1599],8214:[1752,1252,410,56,354],8260:[2777,2277,1997,56,1941],8425:[764,-513,2610,0,2610],8739:[1752,1252,278,103,175],8741:[1752,1252,410,56,354],8968:[1450,950,583,210,555],8969:[1450,950,583,28,373],8970:[1450,950,583,210,555],8971:[1450,950,583,28,373],9001:[1450,950,750,173,697],9002:[1450,950,750,53,577],9140:[764,-513,2610,0,2610],9141:[-83,334,2610,0,2610],9180:[787,-505,3524,0,3524],9181:[-75,357,3524,0,3524],9182:[845,-498,3502,0,3502],9183:[-67,414,3502,0,3502],9184:[869,-606,3574,0,3574],9185:[-176,439,3574,0,3574],10214:[1450,950,838,282,816],10215:[1450,950,838,22,556],10216:[1450,950,750,173,697],10217:[1450,950,750,53,577],10218:[1450,950,1124,173,1071],10219:[1450,950,1124,53,951],10222:[1472,972,541,235,485],10223:[1472,972,541,56,306]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Size6"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size6/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Size1/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Size1/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Size1={directory:"Size1/Regular",family:"LatinModernMathJax_Size1",testString:"\u00A0\u0302\u0303\u0305\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u0332\u0333\u033F",32:[0,0,332,0,0],40:[797,297,422,116,362],41:[797,297,422,60,306],47:[905,405,617,56,561],91:[800,300,340,161,313],92:[905,405,617,56,561],93:[800,300,340,27,179],123:[800,300,540,86,454],124:[851,351,278,117,161],125:[800,300,540,86,454],160:[0,0,332,0,0],770:[746,-572,644,0,644],771:[751,-550,652,0,652],773:[670,-630,568,0,568],774:[742,-578,658,0,658],780:[740,-566,644,0,644],785:[756,-592,658,0,658],812:[-96,270,644,0,644],813:[-108,282,644,0,644],814:[-96,260,658,0,658],815:[-118,282,658,0,658],816:[-118,319,652,0,652],818:[-103,143,568,0,568],819:[-103,293,568,0,568],831:[820,-630,568,0,568],8214:[851,351,354,56,298],8260:[905,405,617,56,561],8400:[711,-601,667,56,611],8401:[711,-601,667,56,611],8406:[711,-521,659,56,603],8407:[711,-521,659,56,603],8417:[711,-521,715,56,659],8425:[730,-546,735,0,735],8428:[-171,281,667,56,611],8429:[-171,281,667,56,611],8430:[-91,281,659,56,603],8431:[-91,281,659,56,603],8592:[510,10,1463,56,1407],8593:[912,436,500,20,480],8594:[510,10,1463,56,1407],8595:[936,412,500,20,480],8596:[510,10,1442,56,1386],8597:[757,257,572,56,516],8598:[947,436,1495,56,1439],8599:[947,436,1495,56,1439],8600:[936,447,1495,56,1439],8601:[936,447,1495,56,1439],8602:[510,10,1463,56,1407],8603:[510,10,1463,56,1407],8606:[510,10,1463,56,1407],8607:[912,436,572,56,516],8608:[510,10,1463,56,1407],8609:[936,412,572,56,516],8610:[510,10,1658,56,1602],8611:[510,10,1658,56,1602],8612:[510,10,1443,56,1387],8613:[912,416,632,55,576],8614:[510,10,1443,56,1387],8615:[916,412,632,55,576],8617:[550,10,1463,56,1407],8618:[550,10,1463,56,1407],8619:[550,50,1463,56,1407],8620:[550,50,1463,56,1407],8621:[510,10,1442,56,1386],8622:[510,10,1442,56,1386],8624:[834,334,797,56,741],8625:[834,334,797,56,741],8626:[834,334,797,56,741],8627:[834,334,797,56,741],8630:[659,-229,1330,56,1274],8631:[659,-229,1330,56,1274],8636:[503,-230,1478,56,1422],8637:[270,3,1478,56,1422],8638:[930,436,441,112,385],8639:[930,436,441,56,329],8640:[503,-230,1478,56,1422],8641:[270,3,1478,56,1422],8642:[936,430,441,112,385],8643:[936,430,441,56,329],8644:[672,172,1484,56,1428],8645:[936,436,896,56,840],8646:[672,172,1484,56,1428],8647:[750,250,1463,56,1407],8648:[912,436,992,56,936],8649:[750,250,1463,56,1407],8650:[936,412,992,56,936],8651:[600,100,1484,56,1428],8652:[600,100,1484,56,1428],8653:[520,20,1457,56,1401],8654:[520,20,1534,56,1478],8655:[520,20,1457,56,1401],8656:[520,20,1457,56,1401],8657:[909,436,652,56,596],8658:[520,20,1457,56,1401],8659:[936,409,652,56,596],8660:[520,20,1534,56,1478],8661:[961,461,652,56,596],8662:[915,505,1532,56,1476],8663:[915,505,1532,56,1476],8664:[1005,415,1532,56,1476],8665:[1005,415,1532,56,1476],8666:[617,117,1461,56,1405],8667:[617,117,1461,56,1405],8668:[510,10,1463,56,1407],8669:[510,10,1463,56,1407],8678:[520,20,1496,56,1440],8679:[948,436,652,56,596],8680:[520,20,1496,56,1440],8681:[936,448,652,56,596],8691:[948,448,652,56,596],8693:[936,436,896,56,840],8694:[990,490,1463,56,1407],8719:[950,450,1278,56,1221],8720:[950,450,1278,56,1221],8721:[950,450,1444,56,1387],8730:[850,350,1000,110,1020],8739:[851,351,278,117,161],8741:[851,351,354,56,298],8747:[1361,861,999,56,943],8748:[1361,861,1419,56,1363],8749:[1361,861,1839,56,1783],8750:[1361,861,999,56,943],8751:[1361,861,1419,56,1363],8752:[1361,861,1839,56,1783],8753:[1361,861,999,56,943],8754:[1361,861,999,56,943],8755:[1361,861,999,56,943],8866:[684,184,946,56,890],8867:[684,184,946,56,890],8868:[684,184,986,56,930],8869:[684,184,946,56,890],8896:[957,435,1111,66,1043],8897:[935,457,1111,66,1043],8898:[939,417,1111,66,1046],8899:[917,439,1111,66,1046],8968:[800,300,458,178,429],8969:[800,300,458,29,280],8970:[800,300,458,178,429],8971:[800,300,458,29,280],9001:[800,300,428,124,372],9002:[800,300,428,56,304],9140:[730,-546,735,0,735],9141:[-116,300,735,0,735],9180:[745,-540,1006,0,1006],9181:[-110,315,1006,0,1006],9182:[815,-509,993,1,994],9183:[-79,385,993,0,993],9184:[853,-613,1048,0,1048],9185:[-183,423,1048,0,1048],10145:[468,-31,1423,56,1367],10214:[800,300,444,130,422],10215:[800,300,444,22,314],10216:[800,300,428,124,372],10217:[800,300,428,56,304],10218:[800,300,623,124,567],10219:[800,300,623,56,499],10222:[813,313,305,108,249],10223:[813,313,305,56,197],10502:[520,20,1437,56,1381],10503:[520,20,1437,56,1381],10752:[902,402,1511,104,1408],10753:[902,402,1511,104,1408],10754:[902,402,1511,104,1408],10755:[917,439,1111,66,1046],10756:[917,439,1111,66,1046],10757:[936,436,1111,66,1046],10758:[936,436,1111,66,1046],10761:[879,379,1371,56,1315],10764:[1361,861,2259,56,2203],10769:[1361,861,999,56,943],11012:[520,20,1508,56,1452],11013:[468,-31,1423,56,1367],11014:[895,416,612,87,524],11015:[916,395,612,87,524],11020:[468,-31,1468,89,1379],11021:[895,395,549,56,492],11057:[990,490,1463,56,1407]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Size1"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size1/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Latin/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Latin/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Latin={directory:"Latin/Regular",family:"LatinModernMathJax_Latin",testString:"\u00A0\u00A1\u00A2\u00A4\u00A6\u00A9\u00AA\u00AB\u00B6\u00B8\u00BA\u00BB\u00BF\u00C0\u00C1",32:[0,0,332,0,0],160:[0,0,332,0,0],161:[500,216,278,86,192],162:[476,45,444,34,415],164:[492,-8,778,147,630],166:[750,250,278,119,159],169:[683,0,683,0,683],170:[705,-333,449,35,414],171:[483,0,556,111,444],182:[694,194,611,56,582],184:[5,200,444,89,356],186:[705,-333,419,24,396],187:[483,0,556,112,445],191:[500,205,472,56,415],192:[909,0,750,32,717],193:[909,0,750,32,717],194:[869,0,750,32,717],195:[829,0,750,32,717],196:[831,0,750,32,717],197:[892,0,750,32,717],198:[683,0,903,32,874],199:[705,200,722,56,665],200:[909,0,681,33,652],201:[909,0,681,33,652],202:[869,0,681,33,652],203:[831,0,681,33,652],204:[909,0,361,28,333],205:[909,0,361,28,333],206:[869,0,361,28,333],207:[831,0,361,28,335],208:[683,0,764,35,707],209:[829,0,750,33,716],210:[909,22,778,56,721],211:[909,22,778,56,721],212:[869,22,778,56,721],213:[829,22,778,56,721],214:[831,22,778,56,721],216:[739,56,778,56,721],217:[909,22,750,33,716],218:[909,22,750,33,716],219:[869,22,750,33,716],220:[831,22,750,33,716],221:[909,0,750,11,738],222:[683,0,625,36,569],223:[705,11,500,28,471],224:[698,11,500,32,483],225:[698,11,500,32,483],226:[692,11,500,32,483],227:[651,11,500,32,483],228:[652,11,500,32,483],229:[705,11,500,32,483],230:[448,11,722,45,693],231:[448,200,444,34,415],232:[698,11,444,28,415],233:[698,11,444,28,415],234:[692,11,444,28,415],235:[652,11,444,28,415],236:[698,0,278,15,247],237:[698,0,278,33,263],238:[692,0,278,-13,291],239:[652,0,278,2,277],241:[651,0,556,32,535],242:[698,11,500,28,471],243:[698,11,500,28,471],244:[692,11,500,28,471],245:[651,11,500,28,471],246:[652,11,500,28,471],248:[534,102,500,35,464],249:[698,11,556,32,535],250:[698,11,556,32,535],251:[692,11,556,32,535],252:[652,11,556,32,535],253:[698,205,528,19,508],254:[694,194,556,28,521],255:[652,205,528,19,508],256:[787,0,750,32,717],257:[620,11,500,32,483],258:[918,0,750,32,717],259:[690,11,500,32,483],260:[716,211,750,32,717],261:[448,211,500,32,483],262:[909,22,722,56,665],263:[698,11,444,34,415],268:[869,22,722,56,665],269:[692,11,444,34,415],270:[869,0,764,35,707],271:[694,11,556,34,574],272:[683,0,764,35,707],274:[787,0,681,33,652],275:[620,11,444,28,415],278:[864,0,681,33,652],279:[657,11,444,28,415],280:[680,211,681,33,652],281:[448,211,444,28,415],282:[869,0,681,33,652],283:[692,11,444,28,415],286:[918,22,785,56,735],287:[690,206,500,28,485],290:[705,290,785,56,735],291:[738,206,500,28,485],296:[829,0,361,15,348],297:[651,0,278,-27,306],298:[787,0,361,1,362],299:[620,0,278,-41,320],302:[683,211,361,28,333],303:[669,211,278,24,253],304:[864,0,361,28,333],306:[683,22,839,28,790],307:[657,205,556,33,461],310:[683,290,778,33,736],311:[694,290,528,28,511],313:[909,0,625,33,582],314:[920,0,278,33,276],315:[683,290,625,33,582],316:[694,290,278,33,255],317:[683,0,625,33,582],318:[694,0,278,33,302],321:[683,0,625,33,582],322:[694,0,336,48,286],323:[909,0,750,33,716],324:[698,0,556,32,535],325:[683,290,750,33,716],326:[442,290,556,32,535],327:[869,0,750,33,716],328:[692,0,556,32,535],330:[705,22,750,28,713],331:[442,216,506,32,457],332:[787,22,778,56,721],333:[620,11,500,28,471],336:[932,22,778,56,721],337:[697,11,500,28,471],338:[705,22,1014,70,985],339:[448,11,778,28,749],340:[909,22,736,35,732],341:[698,0,392,28,364],342:[683,290,736,35,732],343:[442,290,392,28,364],344:[869,22,736,35,732],345:[692,0,392,28,364],346:[909,22,556,56,499],347:[698,11,394,33,360],350:[705,200,556,56,499],351:[448,200,394,33,360],352:[869,22,556,56,499],353:[692,11,394,33,360],354:[677,200,722,36,685],355:[615,200,389,19,347],356:[869,0,722,36,685],357:[692,11,389,19,332],360:[829,22,750,33,716],361:[651,11,556,32,535],362:[787,22,750,33,716],363:[620,11,556,32,535],366:[892,22,750,33,716],367:[705,11,556,32,535],368:[932,22,750,33,716],369:[697,11,556,32,535],370:[683,211,750,33,716],371:[442,211,556,32,555],376:[831,0,750,11,738],377:[909,0,611,56,560],378:[698,0,444,28,401],379:[864,0,611,56,560],380:[657,0,444,28,401],381:[869,0,611,56,560],382:[692,0,444,28,401],383:[705,0,306,33,357],416:[789,22,778,55,720],417:[536,11,500,28,488],431:[789,22,750,33,726],432:[536,11,556,32,571],536:[705,290,556,56,499],537:[448,290,394,33,360],538:[677,290,722,36,685],539:[615,290,389,19,332],7840:[716,200,750,32,717],7841:[448,200,500,32,483],7842:[967,0,750,32,717],7843:[709,11,500,32,483],7844:[1052,0,750,32,717],7845:[832,11,500,32,483],7846:[1052,0,750,32,717],7847:[832,11,500,32,483],7848:[1078,0,750,32,717],7849:[858,11,500,32,483],7850:[1002,0,750,32,717],7851:[782,11,500,32,483],7852:[869,200,750,32,717],7853:[692,200,500,32,483],7854:[1101,0,750,32,717],7855:[873,11,500,32,483],7856:[1101,0,750,32,717],7857:[873,11,500,32,483],7858:[1127,0,750,32,717],7859:[899,11,500,32,483],7860:[1051,0,750,32,717],7861:[823,11,500,32,483],7862:[918,200,750,32,717],7863:[690,200,500,32,483],7864:[680,200,681,33,652],7865:[448,200,444,28,415],7866:[967,0,681,33,652],7867:[709,11,444,28,415],7868:[829,0,681,33,652],7869:[651,11,444,28,415],7870:[1052,0,681,33,652],7871:[832,11,444,28,415],7872:[1052,0,681,33,652],7873:[832,11,444,28,415],7874:[1078,0,681,33,652],7875:[858,11,444,28,416],7876:[1002,0,681,33,652],7877:[782,11,444,28,415],7878:[869,200,681,33,652],7879:[692,200,444,28,415],7880:[967,0,361,28,333],7881:[709,0,278,33,247],7882:[683,200,361,28,333],7883:[657,200,278,33,247],7884:[705,200,778,56,721],7885:[448,200,500,28,471],7886:[967,22,778,56,721],7887:[709,11,500,28,471],7888:[1052,22,778,56,721],7889:[832,11,500,28,471],7890:[1052,22,778,56,721],7891:[832,11,500,28,471],7892:[1078,22,778,56,721],7893:[858,11,500,28,471],7894:[1002,22,778,56,721],7895:[782,11,500,28,471],7896:[869,200,778,56,721],7897:[692,200,500,28,471],7898:[909,22,778,55,720],7899:[698,11,500,28,488],7900:[909,22,778,55,720],7901:[698,11,500,28,488],7902:[967,22,778,55,720],7903:[709,11,500,28,488],7904:[829,22,778,55,720],7905:[651,11,500,28,488],7906:[789,200,778,55,720],7907:[536,200,500,28,488],7908:[683,200,750,33,716],7909:[442,200,556,32,535],7910:[967,22,750,33,716],7911:[709,11,556,32,535],7912:[909,22,750,33,726],7913:[698,11,556,32,571],7914:[909,22,750,33,726],7915:[698,11,556,32,571],7916:[967,22,750,33,726],7917:[709,11,556,32,571],7918:[829,22,750,33,726],7919:[651,11,556,32,571],7920:[789,200,750,33,726],7921:[536,200,556,32,571],7922:[909,0,750,11,738],7923:[698,205,528,19,508],7924:[683,200,750,11,738],7925:[431,205,528,19,508],7926:[967,0,750,11,738],7927:[709,205,528,19,508],7928:[829,0,750,11,738],7929:[651,205,528,19,508],64256:[705,0,583,27,628],64257:[705,0,556,27,527],64258:[705,0,556,27,527],64259:[705,0,833,27,804],64260:[705,0,833,27,804]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Latin"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Latin/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Monospace/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Monospace/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Monospace={directory:"Monospace/Regular",family:"LatinModernMathJax_Monospace",testString:"\u00A0\uD835\uDE70\uD835\uDE71\uD835\uDE72\uD835\uDE73\uD835\uDE74\uD835\uDE75\uD835\uDE76\uD835\uDE77\uD835\uDE78\uD835\uDE79\uD835\uDE7A\uD835\uDE7B\uD835\uDE7C\uD835\uDE7D",32:[0,0,525,0,0],160:[0,0,525,0,0],120432:[623,0,525,27,497],120433:[611,0,525,23,482],120434:[622,11,525,40,484],120435:[611,0,525,19,485],120436:[611,0,525,26,502],120437:[611,0,525,28,490],120438:[622,11,525,38,496],120439:[611,0,525,22,502],120440:[611,0,525,79,446],120441:[611,11,525,71,478],120442:[611,0,525,26,495],120443:[611,0,525,32,488],120444:[611,0,525,17,507],120445:[611,0,525,28,496],120446:[622,11,525,56,468],120447:[611,0,525,26,480],120448:[622,139,525,56,468],120449:[611,11,525,22,522],120450:[622,11,525,52,472],120451:[611,0,525,26,498],120452:[611,11,525,4,520],120453:[611,8,525,18,506],120454:[611,8,525,11,513],120455:[611,0,525,27,496],120456:[611,0,525,19,505],120457:[611,0,525,48,481],120458:[440,6,525,50,519],120459:[611,6,525,12,488],120460:[440,6,525,73,466],120461:[611,6,525,36,512],120462:[440,6,525,55,464],120463:[617,0,525,42,437],120464:[442,229,525,29,509],120465:[611,0,525,12,512],120466:[605,0,525,78,455],120467:[605,228,525,48,369],120468:[611,0,525,21,508],120469:[611,0,525,58,467],120470:[437,0,525,-4,516],120471:[437,0,525,12,512],120472:[440,6,525,57,467],120473:[437,222,525,12,488],120474:[437,222,525,40,537],120475:[437,0,525,32,487],120476:[440,6,525,72,459],120477:[554,6,525,25,449],120478:[431,6,525,12,512],120479:[431,4,525,24,500],120480:[431,4,525,16,508],120481:[431,0,525,27,496],120482:[431,228,525,26,500],120483:[431,0,525,33,475],120822:[622,11,525,50,474],120823:[622,0,525,105,442],120824:[622,0,525,52,472],120825:[622,11,525,44,480],120826:[623,0,525,29,495],120827:[611,11,525,52,472],120828:[622,11,525,53,471],120829:[627,11,525,44,480],120830:[622,11,525,44,480],120831:[622,11,525,53,471]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Monospace"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Monospace/Regular/Main.js"]);




OPS/xhtml/science11/equation/14887041256a31023cfb63b7dbf7e960.png
nysinf; = nosinfy
15in20 ° = nosin 13,3 °
ny = 1,49





OPS/xhtml/science11/equation/7e3958fb862c9abe1351f49ac065ad92.png
=W+ Vs
r=Vr-W
=636






OPS/xhtml/science11/equation/b5fa97674f8031aeffa38f340813f3e6.png
0,0





OPS/xhtml/science11/equation/727fa9aa428ee979f9d25da7fa5955ec.png





OPS/xhtml/science11/equation/145d404bee3ebd6b5425a1511fd8587f.png
P=I'R

=(18)*(2)
= 6,48 W





OPS/xhtml/science11/equation/358812750ff3cb33f1a1fb267100ee90.png
11 sin ) = nysin
1,0002926 sin 15 ° = nysin 6,9 °
ny =2,15





OPS/xhtml/science11/equation/34563a2bf4dbf127f147194f5f7daf4e.png
vV =1IR
=(18)(2)
=36V





OPS/xhtml/science11/equation/995e3bb78e8cc8aadbe6b00669782340.png
3,76





OPS/xhtml/science11/equation/e853dd5fc8e6d18167946658ade5d9ab.png
P=IR

= (0,56)2(6)
— 188 W





OPS/xhtml/science11/equation/02caf5f87c400d10c7d369feda457fbc.png
10,0





OPS/xhtml/science11/equation/3117f85856c14a89ded5ac35c0de59a8.png
P=IR

= (0,56)2(4)
—125W





OPS/xhtml/science11/equation/8f4e5758191731e6472c44995bd95413.png
0,00





OPS/xhtml/science11/equation/00e822faea6464b74a6c6dfe7b46aaf1.png





OPS/xhtml/science11/equation/d3e44c80b9b03b5069ac0e218a694178.png





OPS/xhtml/science11/equation/939e0f851729d8b3c58cca9faf501539.png





OPS/xhtml/science11/equation/b48fbfb15ec654dcf46777669ae93ac6.png





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Size2/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Size2/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Size2={directory:"Size2/Regular",family:"LatinModernMathJax_Size2",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,332,0,0],40:[847,347,458,131,395],41:[847,347,458,63,327],47:[1108,608,768,57,713],91:[850,350,417,217,383],92:[1108,608,768,55,711],93:[850,350,417,34,200],123:[850,350,583,98,486],124:[972,472,278,115,164],125:[850,350,583,97,485],160:[0,0,332,0,0],770:[746,-572,768,0,768],771:[753,-548,778,0,778],774:[742,-578,784,0,784],780:[740,-566,768,0,768],785:[757,-592,784,0,784],812:[-96,270,768,0,768],813:[-108,282,768,0,768],814:[-96,260,784,0,784],815:[-118,282,784,0,784],816:[-118,323,778,0,778],8214:[972,472,364,57,309],8260:[1108,608,768,57,713],8425:[735,-541,1110,0,1110],8730:[1150,650,1000,110,1020],8739:[972,472,278,115,164],8741:[972,472,364,57,309],8968:[850,350,472,182,443],8969:[850,350,472,29,290],8970:[850,350,472,182,443],8971:[850,350,472,29,290],9001:[850,350,472,139,411],9002:[850,350,472,61,333],9140:[735,-541,1110,0,1110],9141:[-111,305,1110,0,1110],9180:[761,-511,1508,0,1508],9181:[-81,331,1508,0,1508],9182:[818,-509,1494,0,1494],9183:[-78,387,1494,0,1494],9184:[854,-612,1550,0,1550],9185:[-182,424,1550,0,1550],10214:[850,350,480,142,458],10215:[850,350,480,22,338],10216:[850,350,472,139,411],10217:[850,350,472,61,333],10218:[850,350,682,139,621],10219:[850,350,682,61,543],10222:[864,364,323,118,267],10223:[864,364,323,56,205]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Size2"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size2/Regular/Main.js"]);




OPS/xhtml/science11/equation/1d65b7eae4ef4ce9726accb469dc8793.png
7,50





OPS/xhtml/science11/equation/dda8fbb32d2cec9ff6e9b716811ed533.png
V =1IR
= (0,56)(6)
=336V





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Size7/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Size7/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Size7={directory:"Size7/Regular",family:"LatinModernMathJax_Size7",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u2223",32:[0,0,332,0,0],40:[1745,1245,875,277,823],41:[1745,1245,875,52,598],47:[3560,3060,2572,57,2517],91:[1750,1250,667,321,647],92:[3560,3060,2572,55,2515],93:[1750,1250,667,20,346],123:[1750,1250,902,147,755],124:[2053,1553,278,100,179],125:[1750,1250,902,147,755],160:[0,0,332,0,0],770:[749,-569,1896,0,1896],771:[773,-527,1915,0,1915],774:[743,-573,1920,0,1920],780:[743,-563,1896,0,1896],785:[761,-591,1920,0,1920],812:[-96,276,1896,0,1896],813:[-108,288,1896,0,1896],814:[-96,266,1920,0,1920],815:[-118,288,1920,0,1920],816:[-118,364,1915,0,1915],8214:[2053,1553,424,57,369],8260:[3560,3060,2572,57,2517],8425:[772,-504,2985,0,2985],8739:[2053,1553,278,100,179],8741:[2053,1553,424,57,369],8968:[1750,1250,623,221,595],8969:[1750,1250,623,28,402],8970:[1750,1250,623,221,595],8971:[1750,1250,623,28,402],9001:[1750,1250,908,204,852],9002:[1750,1250,908,56,704],9140:[772,-504,2985,0,2985],9141:[-74,342,2985,0,2985],9180:[796,-502,4032,0,4032],9181:[-72,366,4032,0,4032],9182:[854,-493,4006,0,4006],9183:[-62,423,4006,0,4006],9184:[873,-605,4082,0,4082],9185:[-175,443,4082,0,4082],10214:[1750,1250,1007,353,985],10215:[1750,1250,1007,22,654],10216:[1750,1250,908,204,852],10217:[1750,1250,908,56,704],10218:[1750,1250,1362,204,1306],10219:[1750,1250,1362,56,1158],10222:[1776,1276,647,294,591],10223:[1776,1276,647,56,353],57344:[367,-133,222,0,222],57345:[367,-133,222,0,222],57346:[367,-133,222,0,222],57347:[748,0,902,400,502],57348:[1202,0,278,100,179],57349:[1202,0,278,100,179],57350:[1202,0,278,100,179],57351:[748,0,902,400,502],57352:[711,-601,208,0,208],57353:[631,-601,139,0,139],57354:[631,-601,208,0,208],57355:[631,-601,208,0,208],57356:[631,-601,139,0,139],57357:[711,-601,208,0,208],57358:[711,-521,205,0,205],57359:[631,-601,137,0,137],57360:[631,-601,205,0,205],57361:[631,-601,205,0,205],57362:[631,-601,137,0,137],57363:[711,-521,205,0,205],57364:[711,-521,226,0,226],57365:[631,-601,151,0,151],57366:[711,-521,226,0,226],57367:[-171,201,208,0,208],57368:[-171,201,139,0,139],57369:[-171,281,208,0,208],57370:[-171,281,208,0,208],57371:[-171,201,139,0,139],57372:[-171,201,208,0,208],57373:[-91,281,205,0,205],57374:[-171,201,137,0,137],57375:[-171,201,205,0,205],57376:[-171,201,205,0,205],57377:[-171,201,137,0,137],57378:[-91,281,205,0,205],57379:[510,10,507,0,507],57380:[270,-230,337,0,337],57381:[270,-230,507,0,507],57382:[270,-230,507,0,507],57383:[270,-230,337,0,337],57384:[510,10,507,0,507],57385:[506,0,500,230,270],57386:[337,0,500,230,270],57387:[505,0,500,20,480],57388:[505,0,500,20,480],57389:[337,0,500,230,270],57390:[506,0,500,230,270],57391:[510,10,386,0,386],57392:[270,-230,97,0,97],57393:[510,10,386,0,386],57394:[270,-230,386,0,386],57395:[270,-230,386,0,386],57396:[270,-230,96,0,96],57397:[510,10,386,0,386],57398:[510,10,386,0,386],57399:[510,10,499,0,499],57400:[270,-230,332,0,332],57401:[510,10,499,0,499],57402:[380,0,572,56,516],57403:[254,0,572,266,306],57404:[380,0,572,56,516],57405:[510,10,380,0,380],57406:[270,-230,95,0,95],57407:[510,10,380,0,380],57408:[510,10,380,0,380],57409:[510,10,507,0,507],57410:[270,-230,337,0,337],57411:[270,-230,507,0,507],57412:[270,-230,507,0,507],57413:[270,-230,337,0,337],57414:[510,10,507,0,507],57415:[506,0,572,266,306],57416:[337,0,572,266,306],57417:[505,0,572,56,516],57418:[505,0,572,56,516],57419:[337,0,572,266,306],57420:[506,0,572,266,306],57421:[510,10,580,0,580],57422:[270,-230,386,0,386],57423:[510,10,580,0,580],57424:[510,10,580,0,580],57425:[270,-230,386,0,386],57426:[510,10,580,0,580],57427:[510,10,499,0,499],57428:[270,-230,333,0,333],57429:[510,10,499,0,499],57430:[510,10,499,0,499],57431:[270,-230,333,0,333],57432:[510,10,499,0,499],57433:[498,0,632,55,576],57434:[332,0,632,296,336],57435:[498,0,632,86,546],57436:[498,0,632,86,546],57437:[332,0,632,296,336],57438:[498,0,632,55,576],57439:[550,-230,507,0,507],57440:[270,-230,337,0,337],57441:[510,10,507,0,507],57442:[510,10,507,0,507],57443:[270,-230,337,0,337],57444:[550,-230,507,0,507],57445:[550,50,507,0,507],57446:[270,-230,337,0,337],57447:[510,10,507,0,507],57448:[510,10,507,0,507],57449:[270,-230,337,0,337],57450:[550,50,507,0,507],57451:[503,-230,513,0,513],57452:[270,-230,341,0,341],57453:[270,-230,512,0,512],57454:[270,-230,512,0,512],57455:[270,-230,341,0,341],57456:[503,-230,513,0,513],57457:[270,3,512,0,512],57458:[270,-230,341,0,341],57459:[270,-230,513,0,513],57460:[270,-230,512,0,512],57461:[270,-230,341,0,341],57462:[270,3,513,0,513],57463:[512,0,441,112,152],57464:[341,0,441,112,152],57465:[513,0,441,112,385],57466:[513,0,441,112,385],57467:[341,0,441,112,152],57468:[512,0,441,112,152],57469:[512,0,441,289,329],57470:[341,0,441,289,329],57471:[513,0,441,56,329],57472:[513,0,441,56,329],57473:[341,0,441,289,329],57474:[512,0,441,289,329],57475:[432,172,515,0,515],57476:[432,-68,343,0,343],57477:[672,-68,514,0,514],57478:[672,-68,514,0,514],57479:[432,-68,343,0,343],57480:[432,172,515,0,515],57481:[515,0,896,266,840],57482:[343,0,896,266,630],57483:[514,0,896,56,630],57484:[514,0,896,56,630],57485:[343,0,896,266,630],57486:[515,0,896,266,840],57487:[750,250,507,0,507],57488:[510,10,337,0,337],57489:[510,10,507,0,507],57490:[510,10,507,0,507],57491:[510,10,337,0,337],57492:[750,250,507,0,507],57493:[506,0,992,266,726],57494:[337,0,992,266,726],57495:[505,0,992,56,936],57496:[505,0,992,56,936],57497:[337,0,992,266,726],57498:[506,0,992,266,726],57499:[750,250,507,0,507],57500:[750,250,337,0,337],57501:[990,490,507,0,507],57502:[990,490,507,0,507],57503:[750,250,337,0,337],57504:[750,250,507,0,507],57505:[600,-133,515,0,515],57506:[367,-133,343,0,343],57507:[367,100,514,0,514],57508:[367,100,514,0,514],57509:[367,-133,343,0,343],57510:[600,-133,515,0,515],57511:[520,20,504,0,504],57512:[367,-133,336,0,336],57513:[367,-133,505,0,505],57514:[367,-133,505,0,505],57515:[367,-133,336,0,336],57516:[520,20,504,0,504],57517:[505,0,652,209,443],57518:[336,0,652,209,443],57519:[504,0,652,56,596],57520:[504,0,652,56,596],57521:[336,0,652,209,443],57522:[505,0,652,209,443],57523:[520,20,533,0,533],57524:[367,-133,356,0,356],57525:[520,20,533,0,533],57526:[533,0,652,56,596],57527:[356,0,652,209,443],57528:[533,0,652,56,596],57529:[520,20,384,0,384],57530:[367,-133,97,0,97],57531:[520,20,384,0,384],57532:[367,-133,384,0,384],57533:[367,-133,384,0,384],57534:[367,-133,97,0,97],57535:[520,20,384,0,384],57536:[520,20,384,0,384],57537:[520,20,406,0,406],57538:[367,-133,102,0,102],57539:[520,20,406,0,406],57540:[520,20,406,0,406],57541:[520,20,497,0,497],57542:[367,-133,331,0,331],57543:[520,20,497,0,497],57544:[520,20,497,0,497],57545:[367,-133,331,0,331],57546:[520,20,497,0,497],57547:[617,117,506,0,506],57548:[464,-36,337,0,337],57549:[464,-36,506,0,506],57550:[464,-36,506,0,506],57551:[464,-36,337,0,337],57552:[617,117,506,0,506],57553:[520,20,519,0,519],57554:[367,-133,346,0,346],57555:[367,-133,519,0,519],57556:[367,-133,519,0,519],57557:[367,-133,346,0,346],57558:[520,20,519,0,519],57559:[519,0,652,209,443],57560:[346,0,652,209,443],57561:[519,0,652,56,596],57562:[519,0,652,56,596],57563:[346,0,652,209,443],57564:[519,0,652,209,443],57565:[524,0,652,56,596],57566:[349,0,652,209,443],57567:[523,0,652,56,596],57568:[520,20,524,0,524],57569:[367,-133,349,0,349],57570:[520,20,523,0,523],57571:[468,-31,492,0,492],57572:[347,-153,327,0,327],57573:[347,-153,492,0,492],57574:[347,-153,492,0,492],57575:[347,-153,327,0,327],57576:[468,-31,492,0,492],57577:[492,0,612,209,403],57578:[327,0,612,209,403],57579:[492,0,612,87,524],57580:[492,0,612,87,524],57581:[327,0,612,209,403],57582:[492,0,612,209,403],57583:[468,-31,484,0,484],57584:[347,-153,322,0,322],57585:[468,-31,484,0,484],57586:[484,0,549,56,492],57587:[322,0,549,177,371],57588:[484,0,549,56,492],57589:[-103,143,189,0,189],57590:[-103,143,190,0,190],57591:[-103,143,189,0,189],57592:[-103,293,189,0,189],57593:[-103,293,190,0,190],57594:[-103,293,189,0,189],57595:[670,-630,189,0,189],57596:[670,-630,190,0,190],57597:[670,-630,189,0,189],57598:[820,-630,189,0,189],57599:[820,-630,190,0,190],57600:[820,-630,189,0,189],57601:[1526,0,647,294,591],57602:[998,0,647,294,396],57603:[1526,0,647,294,591],57604:[1526,0,647,56,353],57605:[998,0,647,251,353],57606:[1526,0,647,56,353],57607:[1000,0,1007,353,985],57608:[1000,0,1007,353,714],57609:[1000,0,1007,353,985],57610:[1000,0,1007,22,654],57611:[1000,0,1007,293,654],57612:[1000,0,1007,22,654],57613:[724,-493,1002,0,1002],57614:[724,-622,994,0,994],57615:[854,-622,2003,0,2003],57616:[724,-493,1001,0,1001],57617:[-62,294,1002,0,1002],57618:[-192,294,994,0,994],57619:[-192,423,2003,0,2003],57620:[-62,294,1001,0,1001],57621:[796,-502,2016,0,2016],57622:[796,-694,994,0,994],57623:[796,-502,2016,0,2016],57624:[-72,366,2016,0,2016],57625:[-264,366,994,0,994],57626:[-72,366,2016,0,2016],57627:[772,-504,1493,0,1493],57628:[772,-712,995,0,995],57629:[772,-504,1492,0,1492],57630:[-74,342,1493,0,1493],57631:[-282,342,995,0,995],57632:[-74,342,1492,0,1492],57633:[873,-605,2041,0,2041],57634:[873,-771,1360,0,1360],57635:[873,-605,2041,0,2041],57636:[-175,443,2041,0,2041],57637:[-341,443,1360,0,1360],57638:[-175,443,2041,0,2041],57639:[270,-230,222,0,222],57640:[270,-230,222,0,222],57641:[270,-230,222,0,222],57642:[1202,0,424,57,369],57643:[1202,0,424,57,369],57644:[1202,0,424,57,369],57645:[464,-36,222,0,222],57646:[464,-36,222,0,222],57647:[464,-36,222,0,222],57648:[561,61,222,0,222],57649:[561,61,222,0,222],57650:[561,61,222,0,222],57651:[640,0,1056,702,742],57652:[620,0,1056,702,1076]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Size7"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size7/Regular/Main.js"]);




OPS/xhtml/science11/equation/dcf3e5c022c780e2ca33bed76e5dcd5f.png





OPS/xhtml/science11/equation/15baee7ed4cce50f15a08ae49eb1d9d7.png
V =IR
= (056)(1)






OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/DoubleStruck/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/DoubleStruck/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_DoubleStruck={directory:"DoubleStruck/Regular",family:"LatinModernMathJax_DoubleStruck",testString:"\u00A0\u2102\u210D\u2115\u2119\u211A\u211D\u2124\u213C\u213D\u213E\u213F\u2140\u2145\u2146",32:[0,0,332,0,0],160:[0,0,332,0,0],8450:[705,22,667,55,611],8461:[683,0,722,83,639],8469:[683,0,722,83,639],8473:[683,0,639,83,583],8474:[705,194,667,55,611],8477:[683,0,639,83,583],8484:[683,0,667,55,611],8508:[431,0,517,27,488],8509:[431,216,472,27,444],8510:[683,0,611,83,583],8511:[683,0,667,83,583],8512:[683,0,667,55,611],8517:[683,0,694,47,680],8518:[694,22,500,26,547],8519:[453,22,472,26,460],8520:[691,0,279,19,331],8521:[691,216,389,-69,441],120120:[683,0,611,27,583],120121:[683,0,639,83,583],120123:[683,0,694,83,639],120124:[683,0,611,83,583],120125:[683,0,611,83,583],120126:[705,22,667,55,611],120128:[683,0,334,83,251],120129:[683,22,639,55,555],120130:[683,0,639,83,583],120131:[683,0,611,83,583],120132:[683,0,722,83,639],120134:[705,22,667,55,611],120138:[705,22,611,55,555],120139:[683,0,611,27,583],120140:[683,22,722,83,639],120141:[683,0,611,27,583],120142:[683,0,833,27,805],120143:[683,0,667,55,611],120144:[683,0,611,27,583],120146:[453,22,500,27,444],120147:[694,22,628,55,599],120148:[453,22,472,27,444],120149:[694,22,500,27,444],120150:[453,22,472,27,444],120151:[716,0,389,55,388],120152:[453,216,500,27,444],120153:[694,0,572,55,516],120154:[691,0,279,33,245],120155:[691,216,389,0,355],120156:[694,0,544,55,516],120157:[694,0,279,55,223],120158:[453,0,722,55,667],120159:[453,0,572,55,516],120160:[453,22,472,27,444],120161:[453,194,628,55,599],120162:[453,194,500,27,444],120163:[453,0,544,55,516],120164:[453,22,389,27,360],120165:[694,22,417,55,388],120166:[431,22,528,55,472],120167:[431,0,472,27,443],120168:[431,0,667,27,639],120169:[431,0,472,27,444],120170:[431,216,472,27,443],120171:[431,0,472,27,444],120792:[666,22,556,55,499],120793:[644,0,556,55,499],120794:[666,0,556,55,499],120795:[666,22,556,55,499],120796:[644,0,556,55,499],120797:[644,22,556,55,499],120798:[666,22,556,55,499],120799:[644,0,556,55,499],120800:[666,22,556,55,499],120801:[666,22,556,55,499]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_DoubleStruck"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/DoubleStruck/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Size4/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Size4/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Size4={directory:"Size4/Regular",family:"LatinModernMathJax_Size4",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,332,0,0],40:[1146,646,597,179,539],41:[1146,646,597,58,418],47:[1722,1222,1222,56,1166],91:[1150,650,472,226,448],92:[1722,1222,1222,56,1166],93:[1150,650,472,24,246],123:[1150,650,667,97,569],124:[1292,792,278,109,169],125:[1150,650,667,98,570],160:[0,0,332,0,0],770:[747,-571,1100,0,1100],771:[762,-539,1115,0,1115],774:[742,-576,1120,0,1120],780:[741,-565,1100,0,1100],785:[759,-592,1120,0,1120],812:[-96,273,1100,0,1100],813:[-108,285,1100,0,1100],814:[-96,263,1120,0,1120],815:[-118,285,1120,0,1120],816:[-118,341,1115,0,1115],8214:[1292,792,386,56,330],8260:[1722,1222,1222,56,1166],8425:[750,-527,1860,0,1860],8730:[1750,1250,1000,111,1020],8739:[1292,792,278,109,169],8741:[1292,792,386,56,330],8968:[1150,650,528,196,502],8969:[1150,650,528,26,332],8970:[1150,650,528,196,502],8971:[1150,650,528,26,332],9001:[1150,650,611,159,555],9002:[1150,650,611,56,452],9140:[750,-527,1860,0,1860],9141:[-97,320,1860,0,1860],9180:[774,-506,2516,0,2516],9181:[-76,344,2516,0,2516],9182:[833,-502,2498,0,2498],9183:[-71,402,2498,0,2498],9184:[863,-607,2564,0,2564],9185:[-177,433,2564,0,2564],10214:[1150,650,660,211,637],10215:[1150,650,660,23,449],10216:[1150,650,611,159,555],10217:[1150,650,611,56,452],10218:[1150,650,905,159,849],10219:[1150,650,905,56,746],10222:[1168,668,432,176,376],10223:[1168,668,432,56,256]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Size4"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size4/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Operators/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Operators/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Operators={directory:"Operators/Regular",family:"LatinModernMathJax_Operators",testString:"\u00A0\u2206\u220A\u220C\u220E\u220F\u2210\u2211\u221F\u222C\u222D\u222E\u222F\u2230\u2231",32:[0,0,332,0,0],160:[0,0,332,0,0],8710:[716,0,833,47,785],8714:[443,-57,498,56,442],8716:[730,230,667,80,587],8718:[554,0,666,56,610],8719:[750,250,944,56,887],8720:[750,250,944,56,887],8721:[750,250,1056,56,999],8735:[679,-13,778,56,722],8748:[805,306,1035,56,979],8749:[805,306,1405,56,1349],8750:[805,306,665,56,609],8751:[805,306,1035,56,979],8752:[805,306,1405,56,1349],8753:[805,306,695,56,667],8754:[805,306,700,56,672],8755:[805,306,682,56,644],8758:[422,-78,278,86,192],8759:[422,-78,516,86,430],8760:[504,-230,778,56,722],8761:[422,-78,906,56,850],8762:[504,4,778,56,722],8763:[536,36,773,56,717],8766:[466,-34,901,56,845],8767:[492,-8,778,56,722],8772:[603,103,778,56,722],8775:[603,103,778,56,722],8777:[603,103,773,56,717],8779:[541,41,773,56,717],8780:[541,-36,778,56,722],8788:[422,-78,906,56,850],8789:[422,-78,906,56,850],8792:[619,-133,778,56,722],8793:[752,-133,778,56,722],8794:[752,-133,778,56,722],8795:[810,-133,778,56,722],8797:[793,-133,778,56,722],8798:[684,-133,778,56,722],8799:[803,-133,778,56,722],8802:[730,230,778,56,722],8803:[561,61,778,56,722],8813:[730,230,778,56,722],8820:[691,191,776,55,719],8821:[691,191,776,55,719],8824:[776,276,778,76,701],8825:[776,276,778,76,701],8836:[730,230,778,85,693],8837:[730,230,778,85,693],8844:[604,20,667,61,607],8845:[604,20,667,61,607],8860:[592,92,796,56,740],8870:[684,0,445,56,389],8871:[684,0,445,56,389],8875:[684,0,653,56,597],8886:[400,-100,1078,56,1022],8887:[400,-100,1078,56,1022],8889:[603,103,818,56,762],8893:[684,17,642,55,585],8894:[679,109,900,56,844],8895:[679,-13,778,56,722],8896:[780,264,833,51,781],8897:[764,280,833,51,781],8898:[772,250,833,50,784],8899:[750,272,833,50,784],8903:[586,86,802,56,745],8917:[750,250,778,56,722],8924:[631,119,778,76,702],8925:[631,119,778,76,702],8930:[730,230,778,76,702],8931:[730,230,778,76,702],8932:[627,211,778,76,702],8933:[627,211,778,76,702],8944:[500,0,613,56,556],10752:[743,243,1111,63,1049],10753:[743,243,1111,63,1049],10754:[743,243,1111,63,1049],10755:[750,272,833,50,784],10756:[750,272,833,50,784],10757:[764,264,833,50,784],10758:[764,264,833,50,784],10761:[740,240,1092,55,1036],10764:[805,306,1775,56,1719],10769:[805,306,695,56,667],10799:[496,-3,778,142,636]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Operators"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Operators/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Size5/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Size5/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Size5={directory:"Size5/Regular",family:"LatinModernMathJax_Size5",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u2223",32:[0,0,332,0,0],40:[1296,796,663,201,608],41:[1296,796,663,55,462],47:[2179,1679,1557,57,1502],91:[1300,800,499,230,478],92:[2179,1679,1557,56,1501],93:[1300,800,499,21,269],123:[1300,800,707,100,608],124:[1501,1001,278,107,172],125:[1300,800,707,99,607],160:[0,0,332,0,0],770:[748,-570,1320,0,1320],771:[766,-534,1335,0,1335],774:[742,-575,1341,0,1341],780:[742,-564,1320,0,1320],785:[760,-592,1341,0,1341],812:[-96,274,1320,0,1320],813:[-108,286,1320,0,1320],814:[-96,264,1341,0,1341],815:[-118,286,1341,0,1341],816:[-118,350,1335,0,1335],8214:[1501,1001,396,57,341],8260:[2179,1679,1557,57,1502],8425:[757,-521,2235,0,2235],8739:[1501,1001,278,107,172],8741:[1501,1001,396,57,341],8968:[1300,800,555,203,528],8969:[1300,800,555,27,352],8970:[1300,800,555,203,528],8971:[1300,800,555,27,352],9001:[1300,800,677,165,623],9002:[1300,800,677,54,512],9140:[757,-521,2235,0,2235],9141:[-91,327,2235,0,2235],9180:[780,-506,3020,0,3020],9181:[-76,350,3020,0,3020],9182:[838,-500,3000,0,3000],9183:[-70,408,3000,0,3000],9184:[866,-607,3068,0,3068],9185:[-177,436,3068,0,3068],10214:[1300,800,750,247,727],10215:[1300,800,750,23,503],10216:[1300,800,677,165,623],10217:[1300,800,677,54,512],10218:[1300,800,1011,165,957],10219:[1300,800,1011,54,846],10222:[1320,820,485,206,429],10223:[1320,820,485,56,279]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Size5"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size5/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Misc/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Misc/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Misc={directory:"Misc/Regular",family:"STIXMathJax_Misc",testString:"\u00A0\u0250\u0251\u0252\u0253\u0254\u0255\u0256\u0257\u0258\u0259\u025A\u025B\u025C\u025D",32:[0,0,250,0,0],160:[0,0,250,0,0],592:[460,10,444,8,413],593:[460,10,500,27,491],594:[460,10,500,27,491],595:[683,10,500,69,468],596:[459,11,444,10,397],597:[460,160,444,25,417],598:[683,233,553,27,599],599:[683,10,587,27,602],600:[460,10,444,20,419],601:[460,10,444,14,413],602:[460,13,657,36,651],603:[475,14,438,20,389],604:[475,14,438,20,389],605:[475,14,623,20,603],606:[475,14,479,20,430],607:[460,218,315,-49,296],608:[683,212,594,32,634],609:[482,212,537,32,455],610:[450,11,570,30,539],611:[450,234,500,19,480],612:[450,10,500,13,486],613:[450,233,500,13,491],614:[683,0,500,9,487],615:[683,233,481,9,427],616:[683,0,278,16,253],617:[454,10,333,17,311],618:[450,0,258,21,231],619:[683,0,350,10,340],620:[683,0,375,12,362],621:[683,233,302,10,352],622:[683,233,549,19,538],623:[450,10,778,11,770],624:[450,233,803,11,785],625:[460,233,778,16,706],626:[460,233,529,-70,514],627:[460,233,533,16,603],628:[450,8,602,29,561],629:[460,10,500,29,470],630:[450,6,720,23,697],631:[475,4,667,37,629],632:[683,233,667,40,626],633:[450,10,370,30,360],634:[683,10,370,30,364],635:[450,233,418,30,468],636:[460,233,333,5,335],637:[460,233,370,7,339],638:[470,0,315,10,337],639:[470,0,350,5,332],640:[464,0,475,21,470],641:[464,0,475,21,470],642:[458,218,389,50,348],643:[683,233,322,-70,372],644:[683,218,304,-70,372],645:[470,233,400,15,457],646:[683,243,437,-23,422],647:[460,129,278,16,282],648:[579,233,270,13,283],649:[450,10,500,9,480],650:[450,10,537,46,490],651:[460,10,500,32,476],652:[464,0,500,-4,454],653:[464,0,722,21,694],654:[668,0,444,-2,459],655:[464,0,587,23,564],656:[450,218,528,27,569],657:[450,150,507,27,487],658:[450,233,413,12,392],659:[450,305,431,12,410],660:[683,0,450,47,400],661:[683,0,450,48,401],662:[662,14,450,47,400],663:[460,230,450,80,410],664:[679,17,723,33,690],665:[464,0,460,15,444],666:[475,14,479,20,430],667:[523,11,600,29,583],668:[464,0,572,21,560],669:[683,233,387,-23,412],670:[450,233,519,1,499],671:[464,0,470,21,441],672:[582,217,600,24,590],673:[683,0,450,48,401],674:[683,0,450,48,401],675:[683,10,802,27,775],676:[683,233,743,27,722],677:[683,160,864,27,844],678:[579,10,536,13,495],679:[683,233,483,13,540],680:[579,10,650,13,641],686:[469,232,619,15,612],687:[469,233,679,15,729],7424:[468,0,510,15,495],7431:[464,0,504,21,481],7452:[464,14,583,21,560],7553:[683,287,528,27,491],7556:[683,287,542,7,505],7557:[683,287,294,19,257],7562:[459,287,389,51,348],7565:[450,287,516,17,479],7566:[450,287,453,27,416],7576:[755,-425,441,57,387],7587:[757,-279,480,64,398],8319:[676,-270,541,57,484],8355:[662,0,556,11,546],8356:[676,8,500,12,490],8359:[662,10,1182,16,1141],8364:[664,12,500,38,462],8531:[676,14,750,36,725],8532:[676,14,750,14,731],8533:[676,14,750,37,715],8534:[676,14,750,14,720],8535:[676,14,750,13,720],8536:[676,14,750,14,720],8537:[676,14,750,37,717],8538:[676,15,750,29,722],8539:[676,14,750,37,722],8540:[676,14,750,13,727],8541:[676,14,750,29,727],8542:[676,14,750,28,727],9312:[676,14,684,0,684],9313:[676,14,684,0,684],9314:[676,14,684,0,684],9315:[676,14,684,0,684],9316:[676,14,684,0,684],9317:[676,14,684,0,684],9318:[676,14,684,0,684],9319:[676,14,684,0,684],9320:[676,14,684,0,684],9398:[676,14,684,0,684],9399:[676,14,684,0,684],9400:[676,14,684,0,684],9401:[676,14,684,0,684],9402:[676,14,684,0,684],9403:[676,14,684,0,684],9404:[676,14,684,0,684],9405:[676,14,684,0,684],9406:[676,14,684,0,684],9407:[676,14,684,0,684],9408:[676,14,684,0,684],9409:[676,14,684,0,684],9410:[676,14,684,0,684],9411:[676,14,684,0,684],9412:[676,14,684,0,684],9413:[676,14,684,0,684],9414:[676,14,684,0,684],9415:[676,14,684,0,684],9417:[676,14,684,0,684],9418:[676,14,684,0,684],9419:[676,14,684,0,684],9420:[676,14,684,0,684],9421:[676,14,684,0,684],9422:[676,14,684,0,684],9423:[676,14,684,0,684],9424:[676,14,684,0,684],9425:[676,14,684,0,684],9426:[676,14,684,0,684],9427:[676,14,684,0,684],9428:[676,14,684,0,684],9429:[676,14,684,0,684],9430:[676,14,684,0,684],9431:[676,14,684,0,684],9432:[676,14,684,0,684],9433:[676,14,684,0,684],9434:[676,14,684,0,684],9435:[676,14,684,0,684],9436:[676,14,684,0,684],9437:[676,14,684,0,684],9438:[676,14,684,0,684],9439:[676,14,684,0,684],9440:[676,14,684,0,684],9441:[676,14,684,0,684],9442:[676,14,684,0,684],9443:[676,14,684,0,684],9444:[676,14,684,0,684],9445:[676,14,684,0,684],9446:[676,14,684,0,684],9447:[676,14,684,0,684],9448:[676,14,684,0,684],9449:[676,14,684,0,684],9450:[676,14,684,0,684],9986:[612,-82,961,35,905],9993:[555,-138,690,34,638],10026:[613,106,789,35,733],10038:[616,108,695,35,642],10045:[612,108,682,35,626],10098:[719,213,488,188,466],10099:[719,213,488,22,300],10112:[705,14,788,35,733],10113:[705,14,788,35,733],10114:[705,14,788,35,733],10115:[705,14,788,35,733],10116:[705,14,788,35,733],10117:[705,14,788,35,733],10118:[705,14,788,35,733],10119:[705,14,788,35,733],10120:[705,14,788,35,733],10121:[705,14,788,35,733],10122:[705,14,788,35,733],10123:[705,14,788,35,733],10124:[705,14,788,35,733],10125:[705,14,788,35,733],10126:[705,14,788,35,733],10127:[705,14,788,35,733],10128:[705,14,788,35,733],10129:[705,14,788,35,733],10130:[705,14,788,35,733],10131:[705,14,788,35,733],10139:[433,-70,918,35,861],57391:[662,156,685,23,662],57508:[470,233,378,10,358],57509:[669,-426,397,75,338],57510:[216,144,444,38,429],57527:[324,-183,281,70,211],57528:[943,11,1344,67,1302],57529:[943,11,1344,67,1302],57532:[547,41,685,47,635],57563:[610,104,1472,86,1402],57564:[354,-152,1134,65,1069],57586:[936,157,1059,38,1033],57587:[662,156,1059,196,862],57588:[694,168,773,55,718],57589:[672,146,926,55,872],57590:[747,114,909,23,886],57591:[727,102,956,22,934],57592:[474,89,500,163,336],57593:[680,0,767,88,679],57594:[474,89,297,62,235],57595:[680,0,1750,88,1662],57596:[680,0,1625,88,1537],57597:[680,0,1625,88,1537],57598:[680,0,1625,88,1537],57599:[680,0,1625,88,1537],57600:[680,0,2032,88,1944],57601:[680,0,1625,88,1537],57602:[680,0,1608,88,1520],57603:[680,0,2296,88,2208],57605:[680,0,2032,88,1944],57606:[680,0,2032,88,1944],57607:[680,0,1625,88,1537],57608:[680,0,1625,88,1537],57656:[634,-584,480,-10,490],57657:[-127,177,480,-10,490],57658:[943,11,735,67,1302]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Misc"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Misc/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Misc/Italic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Misc/Italic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Misc-italic"]={directory:"Misc/Italic",family:"STIXMathJax_Misc",style:"italic",testString:"\u00A0\u0250\u0251\u0252\u0253\u0254\u0255\u0256\u0257\u0258\u0259\u025A\u025B\u025C\u025D",32:[0,0,250,0,0],160:[0,0,250,0,0],592:[460,10,444,19,421],593:[460,10,511,17,487],594:[460,10,511,17,487],595:[683,11,500,23,488],596:[441,11,444,30,425],597:[441,160,444,-3,425],598:[683,233,500,15,527],599:[683,13,500,15,748],600:[441,11,444,31,416],601:[441,11,444,31,412],602:[441,11,639,31,639],603:[475,14,444,31,467],604:[475,14,480,31,447],605:[475,14,666,31,666],606:[475,14,490,30,458],607:[441,207,357,-100,340],608:[683,212,714,8,799],609:[482,212,595,8,579],610:[441,11,562,52,562],611:[441,234,444,15,426],612:[450,10,480,4,475],613:[450,242,500,19,478],614:[683,9,500,19,494],615:[683,233,500,-6,494],616:[654,11,278,16,264],617:[454,10,333,51,266],618:[441,0,247,-8,298],619:[683,11,278,4,331],620:[683,11,375,12,366],621:[683,233,252,8,279],622:[683,233,575,41,537],623:[441,9,722,12,704],624:[441,233,722,12,704],625:[441,233,690,12,672],626:[441,233,606,-110,580],627:[441,233,498,14,487],628:[441,8,539,-20,599],629:[441,11,500,27,468],630:[441,6,718,49,738],631:[475,4,668,30,638],632:[683,233,660,30,630],633:[441,0,402,-45,322],634:[683,0,383,-45,384],635:[441,233,353,-45,342],636:[441,233,333,-20,412],637:[441,233,390,24,412],638:[470,0,401,45,424],639:[470,0,338,66,293],640:[464,0,475,25,501],641:[464,0,475,25,581],642:[442,218,389,9,376],643:[683,233,415,-110,577],644:[683,233,453,-110,595],645:[470,233,339,79,355],646:[683,243,439,-62,602],647:[460,97,330,38,296],648:[546,233,278,6,308],649:[441,11,500,9,479],650:[450,10,537,49,552],651:[441,10,500,52,475],652:[441,18,444,20,426],653:[441,18,667,15,648],654:[647,0,444,10,460],655:[464,0,633,62,603],656:[428,218,405,17,429],657:[428,47,393,17,380],658:[450,233,413,21,517],659:[450,305,457,7,544],660:[683,0,500,55,509],661:[683,0,500,55,495],662:[662,14,393,-25,413],663:[441,238,450,24,459],664:[679,17,723,22,704],665:[464,0,460,19,505],666:[475,14,479,20,470],667:[515,11,570,29,650],668:[464,0,572,25,671],669:[652,233,403,-80,394],670:[439,255,463,26,473],671:[464,0,470,25,473],672:[582,209,480,25,666],673:[683,0,500,55,509],674:[683,0,500,55,495],675:[683,13,743,15,741],676:[683,233,743,15,780],677:[683,47,754,15,741],678:[546,11,500,38,523],679:[683,233,517,-32,655],680:[546,16,632,38,612],8355:[653,0,611,8,645],8356:[670,8,500,10,517],8359:[653,13,1149,0,1126],8364:[664,12,500,16,538],9312:[676,14,684,0,684],9313:[676,14,684,0,684],9314:[676,14,684,0,684],9315:[676,14,684,0,684],9316:[676,14,684,0,684],9317:[676,14,684,0,684],9318:[676,14,684,0,684],9319:[676,14,684,0,684],9320:[676,14,684,0,684],9398:[676,14,684,0,684],9399:[676,14,684,0,684],9400:[676,14,684,0,684],9401:[676,14,684,0,684],9402:[676,14,684,0,684],9403:[676,14,684,0,684],9404:[676,14,684,0,684],9405:[676,14,684,0,684],9406:[676,14,684,0,684],9407:[676,14,684,0,684],9408:[676,14,684,0,684],9409:[676,14,684,0,684],9410:[676,14,684,0,684],9411:[676,14,684,0,684],9412:[676,14,684,0,684],9413:[676,14,684,0,684],9414:[676,14,684,0,684],9415:[676,14,684,0,684],9417:[676,14,684,0,684],9418:[676,14,684,0,684],9419:[676,14,684,0,684],9420:[676,14,684,0,684],9421:[676,14,684,0,684],9422:[676,14,684,0,684],9423:[676,14,684,0,684],9424:[676,14,684,0,684],9425:[676,14,684,0,684],9426:[676,14,684,0,684],9427:[676,14,684,0,684],9428:[676,14,684,0,684],9429:[676,14,684,0,684],9430:[676,14,684,0,684],9431:[676,14,684,0,684],9432:[676,14,684,0,684],9433:[676,14,684,0,684],9434:[676,14,684,0,684],9435:[676,14,684,0,684],9436:[676,14,684,0,684],9437:[676,14,684,0,684],9438:[676,14,684,0,684],9439:[676,14,684,0,684],9440:[676,14,684,0,684],9441:[676,14,684,0,684],9442:[676,14,684,0,684],9443:[676,14,684,0,684],9444:[676,14,684,0,684],9445:[676,14,684,0,684],9446:[676,14,684,0,684],9447:[676,14,684,0,684],9448:[676,14,684,0,684],9449:[676,14,684,0,684],9450:[676,14,684,0,684]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Misc-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Misc/Italic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/fontdata-extra.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/fontdata-extra.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(q){var A="2.3";var p=q.FONTDATA.DELIMITERS;var r="H",d="V";var c="LatinModernMathJax_Alphabets",w="LatinModernMathJax_Arrows",y="LatinModernMathJax_DoubleStruck",B="LatinModernMathJax_Fraktur",h="LatinModernMathJax_Latin",v="LatinModernMathJax_Main",m="LatinModernMathJax_Marks",x="LatinModernMathJax_Misc",E="LatinModernMathJax_Monospace",z="LatinModernMathJax_NonUnicode",s="LatinModernMathJax_Normal",C="LatinModernMathJax_Operators",a="LatinModernMathJax_SansSerif",o="LatinModernMathJax_Script",b="LatinModernMathJax_Shapes",l="LatinModernMathJax_Size1",k="LatinModernMathJax_Size2",j="LatinModernMathJax_Size3",i="LatinModernMathJax_Size4",g="LatinModernMathJax_Size5",f="LatinModernMathJax_Size6",e="LatinModernMathJax_Size7",u="LatinModernMathJax_Symbols",n="LatinModernMathJax_Variants";var D={774:{dir:r,HW:[[0.374,v],[0.658,l],[0.784,k],[0.937,j],[1.12,i],[1.341,g],[1.604,f],[1.92,e]]},785:{dir:r,HW:[[0.374,m],[0.658,l],[0.784,k],[0.937,j],[1.12,i],[1.341,g],[1.604,f],[1.92,e]]},812:{dir:r,HW:[[0.364,m],[0.644,l],[0.768,k],[0.919,j],[1.1,i],[1.32,g],[1.581,f],[1.896,e]]},813:{dir:r,HW:[[0.364,m],[0.644,l],[0.768,k],[0.919,j],[1.1,i],[1.32,g],[1.581,f],[1.896,e]]},814:{dir:r,HW:[[0.374,m],[0.658,l],[0.784,k],[0.937,j],[1.12,i],[1.341,g],[1.604,f],[1.92,e]]},815:{dir:r,HW:[[0.374,m],[0.658,l],[0.784,k],[0.937,j],[1.12,i],[1.341,g],[1.604,f],[1.92,e]]},816:{dir:r,HW:[[0.37,m],[0.652,l],[0.778,k],[0.931,j],[1.115,i],[1.335,g],[1.599,f],[1.915,e]]},819:{dir:r,HW:[[0.392,m],[0.568,l]],stretch:{left:[57592,e],rep:[57593,e],right:[57594,e]}},831:{dir:r,HW:[[0.392,m],[0.568,l]],stretch:{left:[57598,e],rep:[57599,e],right:[57600,e]}},8400:{dir:r,HW:[[0.422,m],[0.555,l]],stretch:{left:[57352,e],rep:[57353,e],right:[57354,e]}},8401:{dir:r,HW:[[0.422,m],[0.555,l]],stretch:{left:[57355,e],rep:[57356,e],right:[57357,e]}},8406:{dir:r,HW:[[0.416,m],[0.547,l]],stretch:{left:[57358,e],rep:[57359,e],right:[57360,e]}},8407:{dir:r,HW:[[0.416,v],[0.547,l]],stretch:{left:[57361,e],rep:[57362,e],right:[57363,e]}},8417:{dir:r,HW:[[0.47,m],[0.603,l]],stretch:{left:[57364,e],rep:[57365,e],right:[57366,e]}},8425:{dir:r,HW:[[0.36,m],[0.735,l],[1.11,k],[1.485,j],[1.86,i],[2.235,g],[2.61,f],[2.985,e]],stretch:{left:[57627,e],rep:[57628,e],right:[57629,e]}},8428:{dir:r,HW:[[0.422,m],[0.555,l]],stretch:{left:[57367,e],rep:[57368,e],right:[57369,e]}},8429:{dir:r,HW:[[0.422,m],[0.555,l]],stretch:{left:[57370,e],rep:[57371,e],right:[57372,e]}},8430:{dir:r,HW:[[0.416,m],[0.547,l]],stretch:{left:[57373,e],rep:[57374,e],right:[57375,e]}},8431:{dir:r,HW:[[0.416,m],[0.547,l]],stretch:{left:[57376,e],rep:[57377,e],right:[57378,e]}},8598:{dir:d,HW:[[0.917,v],[1.383,l]]},8599:{dir:d,HW:[[0.917,v],[1.383,l]]},8600:{dir:d,HW:[[0.917,v],[1.383,l]]},8601:{dir:d,HW:[[0.917,v],[1.383,l]]},8602:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57391,e],rep:[57392,e],mid:[57393,e],right:[57394,e]}},8603:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57395,e],rep:[57396,e],mid:[57397,e],right:[57398,e]}},8606:{dir:r,HW:[[0.905,v],[1.351,l]],stretch:{left:[57409,e],rep:[57410,e],right:[57411,e]}},8607:{dir:d,HW:[[0.902,w],[1.348,l]],stretch:{bot:[57415,e],ext:[57416,e],top:[57417,e]}},8608:{dir:r,HW:[[0.905,v],[1.351,l]],stretch:{left:[57412,e],rep:[57413,e],right:[57414,e]}},8609:{dir:d,HW:[[0.902,w],[1.348,l]],stretch:{bot:[57418,e],ext:[57419,e],top:[57420,e]}},8610:{dir:r,HW:[[1.08,v],[1.546,l]],stretch:{left:[57421,e],rep:[57422,e],right:[57423,e]}},8611:{dir:r,HW:[[1.08,v],[1.546,l]],stretch:{left:[57424,e],rep:[57425,e],right:[57426,e]}},8613:{dir:d,HW:[[0.862,w],[1.328,l]],stretch:{bot:[57433,e],ext:[57434,e],top:[57435,e]}},8615:{dir:d,HW:[[0.862,w],[1.328,l]],stretch:{bot:[57436,e],ext:[57437,e],top:[57438,e]}},8617:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57442,e],rep:[57443,e],right:[57444,e]}},8618:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57439,e],rep:[57440,e],right:[57441,e]}},8619:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57448,e],rep:[57449,e],right:[57450,e]}},8620:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57445,e],rep:[57446,e],right:[57447,e]}},8621:{dir:r,HW:[[0.884,v],[1.33,l]]},8622:{dir:r,HW:[[0.884,v],[1.33,l]],stretch:{left:[57405,e],rep:[57406,e],mid:[57407,e],right:[57408,e]}},8624:{dir:d,HW:[[0.858,v],[1.168,l]]},8625:{dir:d,HW:[[0.858,v],[1.168,l]]},8626:{dir:d,HW:[[0.858,w],[1.168,l]]},8627:{dir:d,HW:[[0.858,w],[1.168,l]]},8630:{dir:r,HW:[[0.868,v],[1.218,l]]},8631:{dir:r,HW:[[0.868,v],[1.218,l]]},8636:{dir:r,HW:[[0.9,v],[1.366,l]],stretch:{left:[57451,e],rep:[57452,e],right:[57453,e]}},8637:{dir:r,HW:[[0.9,v],[1.366,l]],stretch:{left:[57457,e],rep:[57458,e],right:[57459,e]}},8638:{dir:d,HW:[[0.9,v],[1.366,l]],stretch:{bot:[57463,e],ext:[57464,e],top:[57465,e]}},8639:{dir:d,HW:[[0.9,v],[1.366,l]],stretch:{bot:[57469,e],ext:[57470,e],top:[57471,e]}},8640:{dir:r,HW:[[0.9,v],[1.366,l]],stretch:{left:[57454,e],rep:[57455,e],right:[57456,e]}},8641:{dir:r,HW:[[0.9,v],[1.366,l]],stretch:{left:[57460,e],rep:[57461,e],right:[57462,e]}},8642:{dir:d,HW:[[0.9,v],[1.366,l]],stretch:{bot:[57466,e],ext:[57467,e],top:[57468,e]}},8643:{dir:d,HW:[[0.9,v],[1.366,l]],stretch:{bot:[57472,e],ext:[57473,e],top:[57474,e]}},8644:{dir:r,HW:[[0.906,v],[1.372,l]],stretch:{left:[57475,e],rep:[57476,e],right:[57477,e]}},8645:{dir:d,HW:[[0.906,w],[1.372,l]],stretch:{bot:[57481,e],ext:[57482,e],top:[57483,e]}},8646:{dir:r,HW:[[0.906,v],[1.372,l]],stretch:{left:[57478,e],rep:[57479,e],right:[57480,e]}},8647:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57487,e],rep:[57488,e],right:[57489,e]}},8648:{dir:d,HW:[[0.882,v],[1.348,l]],stretch:{bot:[57493,e],ext:[57494,e],top:[57495,e]}},8649:{dir:r,HW:[[0.885,v],[1.351,l]],stretch:{left:[57490,e],rep:[57491,e],right:[57492,e]}},8650:{dir:d,HW:[[0.882,v],[1.348,l]],stretch:{bot:[57496,e],ext:[57497,e],top:[57498,e]}},8651:{dir:r,HW:[[0.906,v],[1.372,l]],stretch:{left:[57505,e],rep:[57506,e],right:[57507,e]}},8652:{dir:r,HW:[[0.906,v],[1.372,l]],stretch:{left:[57508,e],rep:[57509,e],right:[57510,e]}},8653:{dir:r,HW:[[0.879,v],[1.345,l]],stretch:{left:[57529,e],rep:[57530,e],mid:[57531,e],right:[57532,e]}},8654:{dir:r,HW:[[0.956,v],[1.422,l]],stretch:{left:[57537,e],rep:[57538,e],mid:[57539,e],right:[57540,e]}},8655:{dir:r,HW:[[0.879,v],[1.345,l]],stretch:{left:[57533,e],rep:[57534,e],mid:[57535,e],right:[57536,e]}},8662:{dir:d,HW:[[0.954,w],[1.42,l]]},8663:{dir:d,HW:[[0.954,w],[1.42,l]]},8664:{dir:d,HW:[[0.954,w],[1.42,l]]},8665:{dir:d,HW:[[0.954,w],[1.42,l]]},8666:{dir:r,HW:[[0.903,v],[1.349,l]],stretch:{left:[57547,e],rep:[57548,e],right:[57549,e]}},8667:{dir:r,HW:[[0.903,v],[1.349,l]],stretch:{left:[57550,e],rep:[57551,e],right:[57552,e]}},8668:{dir:r,HW:[[0.885,w],[1.351,l]]},8669:{dir:r,HW:[[0.885,v],[1.351,l]]},8678:{dir:r,HW:[[0.938,w],[1.384,l]],stretch:{left:[57553,e],rep:[57554,e],right:[57555,e]}},8679:{dir:d,HW:[[0.938,w],[1.384,l]],stretch:{bot:[57559,e],ext:[57560,e],top:[57561,e]}},8680:{dir:r,HW:[[0.938,w],[1.384,l]],stretch:{left:[57556,e],rep:[57557,e],right:[57558,e]}},8681:{dir:d,HW:[[0.938,w],[1.384,l]],stretch:{bot:[57562,e],ext:[57563,e],top:[57564,e]}},8691:{dir:d,HW:[[0.95,w],[1.396,l]],stretch:{bot:[57565,e],ext:[57566,e],top:[57567,e]}},8693:{dir:d,HW:[[0.906,w],[1.372,l]],stretch:{bot:[57484,e],ext:[57485,e],top:[57486,e]}},8694:{dir:r,HW:[[0.885,w],[1.351,l]],stretch:{left:[57499,e],rep:[57500,e],right:[57501,e]}},8719:{dir:d,HW:[[1,C],[1.4,l]]},8720:{dir:d,HW:[[1,C],[1.4,l]]},8721:{dir:d,HW:[[1,C],[1.4,l]]},8747:{dir:d,HW:[[1.111,v],[2.222,l]]},8748:{dir:d,HW:[[1.111,C],[2.222,l]]},8749:{dir:d,HW:[[1.111,C],[2.222,l]]},8750:{dir:d,HW:[[1.111,C],[2.222,l]]},8751:{dir:d,HW:[[1.111,C],[2.222,l]]},8752:{dir:d,HW:[[1.111,C],[2.222,l]]},8753:{dir:d,HW:[[1.111,C],[2.222,l]]},8754:{dir:d,HW:[[1.111,C],[2.222,l]]},8755:{dir:d,HW:[[1.111,C],[2.222,l]]},8801:{dir:r,HW:[[0.666,v]],stretch:{left:[57645,e],rep:[57646,e],right:[57647,e]}},8803:{dir:r,HW:[[0.666,C]],stretch:{left:[57648,e],rep:[57649,e],right:[57650,e]}},8866:{dir:d,HW:[[0.684,v],[0.868,l]]},8867:{dir:d,HW:[[0.684,v],[0.868,l]]},8868:{dir:d,HW:[[0.684,v],[0.868,l]]},8869:{dir:d,HW:[[0.684,v],[0.868,l]]},8896:{dir:d,HW:[[1.045,C],[1.393,l]]},8897:{dir:d,HW:[[1.045,C],[1.393,l]]},8898:{dir:d,HW:[[1.022,C],[1.356,l]]},8899:{dir:d,HW:[[1.022,C],[1.356,l]]},9140:{dir:r,HW:[[0.36,v],[0.735,l],[1.11,k],[1.485,j],[1.86,i],[2.235,g],[2.61,f],[2.985,e]],stretch:{left:[57627,e],rep:[57628,e],right:[57629,e]}},9141:{dir:r,HW:[[0.36,v],[0.735,l],[1.11,k],[1.485,j],[1.86,i],[2.235,g],[2.61,f],[2.985,e]],stretch:{left:[57630,e],rep:[57631,e],right:[57632,e]}},9180:{dir:r,HW:[[0.504,v],[1.006,l],[1.508,k],[2.012,j],[2.516,i],[3.02,g],[3.524,f],[4.032,e]],stretch:{left:[57621,e],rep:[57622,e],right:[57623,e]}},9181:{dir:r,HW:[[0.504,v],[1.006,l],[1.508,k],[2.012,j],[2.516,i],[3.02,g],[3.524,f],[4.032,e]],stretch:{left:[57624,e],rep:[57625,e],right:[57626,e]}},9184:{dir:r,HW:[[0.546,v],[1.048,l],[1.55,k],[2.056,j],[2.564,i],[3.068,g],[3.574,f],[4.082,e]],stretch:{left:[57633,e],rep:[57634,e],right:[57635,e]}},9185:{dir:r,HW:[[0.546,v],[1.048,l],[1.55,k],[2.056,j],[2.564,i],[3.068,g],[3.574,f],[4.082,e]],stretch:{left:[57636,e],rep:[57637,e],right:[57638,e]}},10145:{dir:r,HW:[[0.865,x],[1.311,l]],stretch:{left:[57574,e],rep:[57575,e],right:[57576,e]}},10214:{dir:d,HW:[[1,u],[1.1,l],[1.2,k],[1.45,j],[1.8,i],[2.1,g],[2.4,f],[3,e]],stretch:{bot:[57607,e],ext:[57608,e],top:[57609,e]}},10215:{dir:d,HW:[[1,u],[1.1,l],[1.2,k],[1.45,j],[1.8,i],[2.1,g],[2.4,f],[3,e]],stretch:{bot:[57610,e],ext:[57611,e],top:[57612,e]}},10218:{dir:d,HW:[[1,u],[1.1,l],[1.2,k],[1.45,j],[1.8,i],[2.1,g],[2.4,f],[3,e]]},10219:{dir:d,HW:[[1,u],[1.1,l],[1.2,k],[1.45,j],[1.8,i],[2.1,g],[2.4,f],[3,e]]},10752:{dir:d,HW:[[0.986,C],[1.304,l]]},10753:{dir:d,HW:[[0.986,C],[1.304,l]]},10754:{dir:d,HW:[[0.986,C],[1.304,l]]},10755:{dir:d,HW:[[1.022,C],[1.356,l]]},10756:{dir:d,HW:[[1.022,C],[1.356,l]]},10757:{dir:d,HW:[[1.028,C],[1.372,l]]},10758:{dir:d,HW:[[1.028,C],[1.372,l]]},10761:{dir:d,HW:[[0.981,C],[1.26,l]]},10764:{dir:d,HW:[[1.111,C],[2.222,l]]},10769:{dir:d,HW:[[1.111,C],[2.222,l]]},11012:{dir:r,HW:[[0.95,b],[1.396,l]],stretch:{left:[57568,e],rep:[57569,e],right:[57570,e]}},11013:{dir:r,HW:[[0.865,b],[1.311,l]],stretch:{left:[57571,e],rep:[57572,e],right:[57573,e]}},11014:{dir:d,HW:[[0.865,b],[1.311,l]],stretch:{bot:[57577,e],ext:[57578,e],top:[57579,e]}},11015:{dir:d,HW:[[0.865,b],[1.311,l]],stretch:{bot:[57580,e],ext:[57581,e],top:[57582,e]}},11020:{dir:r,HW:[[0.844,b],[1.29,l]],stretch:{left:[57583,e],rep:[57584,e],right:[57585,e]}},11021:{dir:d,HW:[[0.844,b],[1.29,l]],stretch:{bot:[57586,e],ext:[57587,e],top:[57588,e]}},11057:{dir:r,HW:[[0.885,b],[1.351,l]],stretch:{left:[57502,e],rep:[57503,e],right:[57504,e]}}};for(var t in D){if(D.hasOwnProperty(t)){p[t]=D[t]}}MathJax.Ajax.loadComplete(q.fontDir+"/fontdata-extra.js")})(MathJax.OutputJax["HTML-CSS"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/fontdata.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/fontdata.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(r,f,E){var B="2.3";var c="LatinModernMathJax_Alphabets",x="LatinModernMathJax_Arrows",z="LatinModernMathJax_DoubleStruck",C="LatinModernMathJax_Fraktur",i="LatinModernMathJax_Latin",w="LatinModernMathJax_Main",o="LatinModernMathJax_Marks",y="LatinModernMathJax_Misc",F="LatinModernMathJax_Monospace",A="LatinModernMathJax_NonUnicode",t="LatinModernMathJax_Normal",D="LatinModernMathJax_Operators",a="LatinModernMathJax_SansSerif",q="LatinModernMathJax_Script",b="LatinModernMathJax_Shapes",n="LatinModernMathJax_Size1",m="LatinModernMathJax_Size2",l="LatinModernMathJax_Size3",j="LatinModernMathJax_Size4",h="LatinModernMathJax_Size5",g="LatinModernMathJax_Size6",e="LatinModernMathJax_Size7",v="LatinModernMathJax_Symbols",p="LatinModernMathJax_Variants";var s="H",d="V",u={load:"extra",dir:s},k={load:"extra",dir:d};r.Augment({FONTDATA:{version:B,TeX_factor:1.091,baselineskip:1.2,lineH:0.8,lineD:0.2,hasStyleChar:true,FONTS:{LatinModernMathJax_Alphabets:"Alphabets/Regular/Main.js",LatinModernMathJax_Arrows:"Arrows/Regular/Main.js",LatinModernMathJax_DoubleStruck:"DoubleStruck/Regular/Main.js",LatinModernMathJax_Fraktur:"Fraktur/Regular/Main.js",LatinModernMathJax_Latin:"Latin/Regular/Main.js",LatinModernMathJax_Main:"Main/Regular/Main.js",LatinModernMathJax_Marks:"Marks/Regular/Main.js",LatinModernMathJax_Misc:"Misc/Regular/Main.js",LatinModernMathJax_Monospace:"Monospace/Regular/Main.js",LatinModernMathJax_NonUnicode:"NonUnicode/Regular/Main.js",LatinModernMathJax_Normal:"Normal/Regular/Main.js",LatinModernMathJax_Operators:"Operators/Regular/Main.js",LatinModernMathJax_SansSerif:"SansSerif/Regular/Main.js",LatinModernMathJax_Script:"Script/Regular/Main.js",LatinModernMathJax_Shapes:"Shapes/Regular/Main.js",LatinModernMathJax_Size1:"Size1/Regular/Main.js",LatinModernMathJax_Size2:"Size2/Regular/Main.js",LatinModernMathJax_Size3:"Size3/Regular/Main.js",LatinModernMathJax_Size4:"Size4/Regular/Main.js",LatinModernMathJax_Size5:"Size5/Regular/Main.js",LatinModernMathJax_Size6:"Size6/Regular/Main.js",LatinModernMathJax_Size7:"Size7/Regular/Main.js",LatinModernMathJax_Symbols:"Symbols/Regular/Main.js",LatinModernMathJax_Variants:"Variants/Regular/Main.js"},VARIANT:{normal:{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n]},bold:{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],bold:true,offsetA:119808,offsetG:120488,offsetN:120782},italic:{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],italic:true,offsetA:119860,offsetG:120546,remap:{119893:8462}},bolditalic:{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],bold:true,italic:true,offsetA:119912,offsetG:120604},"double-struck":{fonts:[z],offsetA:120120,offsetN:120792,remap:{120122:8450,120127:8461,120133:8469,120135:8473,120136:8474,120137:8477,120145:8484}},fraktur:{fonts:[C],offsetA:120068,remap:{120070:8493,120075:8460,120076:8465,120085:8476,120093:8488}},"bold-fraktur":{fonts:[C],bold:true,offsetA:120172},script:{fonts:[q],italic:true,offsetA:119964,remap:{119965:8492,119968:8496,119969:8497,119971:8459,119972:8464,119975:8466,119976:8499,119981:8475,119994:8495,119996:8458,120004:8500}},"bold-script":{fonts:[q],bold:true,italic:true,offsetA:120016},"sans-serif":{fonts:[a],offsetA:120224,offsetN:120802},"bold-sans-serif":{fonts:[a],bold:true,offsetA:120276,offsetN:120812,offsetG:120662},"sans-serif-italic":{fonts:[a],italic:true,offsetA:120328},"sans-serif-bold-italic":{fonts:[a],bold:true,italic:true,offsetA:120380,offsetG:120720},monospace:{fonts:[F],offsetA:120432,offsetN:120822},"-Latin-Modern-variant":{fonts:[p,w,t,F,i,c,o,x,D,v,b,y,A,n]},"-tex-caligraphic":{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],italic:true},"-tex-oldstyle":{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n]},"-tex-caligraphic-bold":{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],italic:true,bold:true},"-tex-oldstyle-bold":{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],bold:true},"-tex-mathit":{fonts:[w,t,F,i,c,o,x,D,v,b,y,p,A,n],italic:true,noIC:true},"-largeOp":{fonts:[n,w]},"-smallOp":{}},RANGES:[{name:"alpha",low:97,high:122,offset:"A",add:26},{name:"Alpha",low:65,high:90,offset:"A"},{name:"number",low:48,high:57,offset:"N"},{name:"greek",low:945,high:969,offset:"G",add:26},{name:"Greek",low:913,high:1014,offset:"G",remap:{1013:52,977:53,1008:54,981:55,1009:56,982:57,1012:17}}],RULECHAR:773,REMAP:{9666:9664,12296:10216,12297:10217,10072:8739,9656:9654,978:933,9652:9650,9653:9651,65079:9182,65080:9183,697:8242,9723:9633,9724:9632,9662:9660,8254:773,9663:9661},REMAPACCENT:{"\u007E":"\u0303","\u2192":"\u20D7","\u0060":"\u0300","\u005E":"\u0302","\u00B4":"\u0301","\u2032":"\u0301","\u2035":"\u0300"},REMAPACCENTUNDER:{},DELIMITERS:{40:{dir:d,HW:[[0.996,w],[1.094,n],[1.194,m],[1.444,l],[1.792,j],[2.092,h],[2.392,g],[2.99,e]],stretch:{bot:[9117,v],ext:[9116,v],top:[9115,v]}},41:{dir:d,HW:[[0.996,w],[1.094,n],[1.194,m],[1.444,l],[1.792,j],[2.092,h],[2.392,g],[2.99,e]],stretch:{bot:[9120,v],ext:[9119,v],top:[9118,v]}},45:{alias:773,dir:s},47:{dir:d,HW:[[1,w],[1.31,n],[1.716,m],[1.771,m,1.032],[2.248,l],[2.944,j],[3.858,h],[5.054,g],[6.62,e]]},61:{dir:s,HW:[[0.666,w]],stretch:{left:[57344,e],rep:[57345,e],right:[57346,e]}},91:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{bot:[9123,v],ext:[9122,v],top:[9121,v]}},92:{dir:d,HW:[[1,w],[1.31,n],[1.716,m],[1.771,m,1.032],[2.248,l],[2.944,j],[3.858,h],[5.054,g],[6.62,e]]},93:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{bot:[9126,v],ext:[9125,v],top:[9124,v]}},94:{alias:770,dir:s},95:{alias:818,dir:s},123:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{bot:[9129,v],ext:[57347,e],mid:[9128,v],top:[9127,v]}},124:{dir:d,HW:[[1,w],[1.202,n],[1.444,m],[1.734,l],[2.084,j],[2.502,h],[3.004,g],[3.606,e]],stretch:{bot:[57348,e],ext:[57349,e],top:[57350,e]}},125:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{bot:[9133,v],ext:[57351,e],mid:[9132,v],top:[9131,v]}},126:{alias:771,dir:s},175:{alias:818,dir:s},710:{alias:770,dir:s},713:{alias:773,dir:s},732:{alias:771,dir:s},770:{dir:s,HW:[[0.364,w],[0.644,n],[0.768,m],[0.919,l],[1.1,j],[1.32,h],[1.581,g],[1.896,e]]},771:{dir:s,HW:[[0.37,w],[0.652,n],[0.778,m],[0.931,l],[1.115,j],[1.335,h],[1.599,g],[1.915,e]]},773:{dir:s,HW:[[0.392,o],[0.568,n]],stretch:{left:[57595,e],rep:[57596,e],right:[57597,e]}},774:u,780:{dir:s,HW:[[0.364,w],[0.644,n],[0.768,m],[0.919,l],[1.1,j],[1.32,h],[1.581,g],[1.896,e]]},785:u,812:u,813:u,814:u,815:u,816:u,818:{dir:s,HW:[[0.392,o],[0.568,n]],stretch:{left:[57589,e],rep:[57590,e],right:[57591,e]}},819:u,831:u,8213:{alias:773,dir:s},8214:{dir:d,HW:[[1,w],[1.202,n],[1.444,m],[1.734,l],[2.084,j],[2.502,h],[3.004,g],[3.606,e]],stretch:{bot:[57642,e],ext:[57643,e],top:[57644,e]}},8215:{alias:773,dir:s},8254:{alias:773,dir:s},8260:{dir:d,HW:[[1,w],[1.31,n],[1.716,m],[2.248,l],[2.944,j],[3.858,h],[5.054,g],[6.62,e]]},8400:u,8401:u,8406:u,8407:u,8417:u,8425:u,8428:u,8429:u,8430:u,8431:u,8592:{dir:s,HW:[[0.885,w],[1.351,n]],stretch:{left:[57379,e],rep:[57380,e],right:[57381,e]}},8593:{dir:d,HW:[[0.882,w],[1.348,n]],stretch:{bot:[57385,e],ext:[57386,e],top:[57387,e]}},8594:{dir:s,HW:[[0.885,w],[1.351,n]],stretch:{left:[57382,e],rep:[57383,e],right:[57384,e]}},8595:{dir:d,HW:[[0.882,w],[1.348,n]],stretch:{bot:[57388,e],ext:[57389,e],top:[57390,e]}},8596:{dir:s,HW:[[0.884,w],[1.33,n]],stretch:{left:[57399,e],rep:[57400,e],right:[57401,e]}},8597:{dir:d,HW:[[1.014,w],[1.014,n]],stretch:{bot:[57402,e],ext:[57403,e],top:[57404,e]}},8598:k,8599:k,8600:k,8601:k,8602:u,8603:u,8606:u,8607:k,8608:u,8609:k,8610:u,8611:u,8612:{dir:s,HW:[[0.865,x],[1.331,n]],stretch:{left:[57427,e],rep:[57428,e],right:[57429,e]}},8613:k,8614:{dir:s,HW:[[0.865,w],[1.331,n]],stretch:{left:[57430,e],rep:[57431,e],right:[57432,e]}},8615:k,8617:u,8618:u,8619:u,8620:u,8621:u,8622:u,8624:k,8625:k,8626:k,8627:k,8630:u,8631:u,8636:u,8637:u,8638:k,8639:k,8640:u,8641:u,8642:k,8643:k,8644:u,8645:k,8646:u,8647:u,8648:k,8649:u,8650:k,8651:u,8652:u,8653:u,8654:u,8655:u,8656:{dir:s,HW:[[0.879,w],[1.345,n]],stretch:{left:[57511,e],rep:[57512,e],right:[57513,e]}},8657:{dir:d,HW:[[0.879,w],[1.345,n]],stretch:{bot:[57517,e],ext:[57518,e],top:[57519,e]}},8658:{dir:s,HW:[[0.879,w],[1.345,n]],stretch:{left:[57514,e],rep:[57515,e],right:[57516,e]}},8659:{dir:d,HW:[[0.879,w],[1.345,n]],stretch:{bot:[57520,e],ext:[57521,e],top:[57522,e]}},8660:{dir:s,HW:[[0.956,w],[1.422,n]],stretch:{left:[57523,e],rep:[57524,e],right:[57525,e]}},8661:{dir:d,HW:[[0.956,w],[1.422,n]],stretch:{bot:[57526,e],ext:[57527,e],top:[57528,e]}},8662:k,8663:k,8664:k,8665:k,8666:u,8667:u,8668:u,8669:u,8678:u,8679:k,8680:u,8681:k,8691:k,8693:k,8694:u,8719:k,8720:k,8721:k,8722:{dir:s,HW:[[0.666,w]],stretch:{left:[57639,e],rep:[57640,e],right:[57641,e]}},8725:{alias:8260,dir:d},8730:{dir:d,HW:[[1,w],[1.2,n],[1.8,m],[2.4,l],[3,j]],stretch:{bot:[9143,v],ext:[57651,e],top:[57652,e]}},8739:{dir:d,HW:[[1,w],[1.202,n],[1.444,m],[1.734,l],[2.084,j],[2.502,h],[3.004,g],[3.606,e]],stretch:{bot:[57348,e],ext:[57349,e],top:[57350,e]}},8741:{dir:d,HW:[[1,w],[1.202,n],[1.444,m],[1.734,l],[2.084,j],[2.502,h],[3.004,g],[3.606,e]],stretch:{bot:[57642,e],ext:[57643,e],top:[57644,e]}},8747:k,8748:k,8749:k,8750:k,8751:k,8752:k,8753:k,8754:k,8755:k,8801:u,8803:u,8866:k,8867:k,8868:k,8869:k,8896:k,8897:k,8898:k,8899:k,8968:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{ext:[9122,v],top:[9121,v]}},8969:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{ext:[9125,v],top:[9124,v]}},8970:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{bot:[9123,v],ext:[9122,v]}},8971:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]],stretch:{bot:[9126,v],ext:[9125,v]}},9001:{dir:d,HW:[[1,v],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]]},9002:{dir:d,HW:[[1,v],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]]},9130:{dir:d,HW:[[0.748,v]],stretch:{ext:[9130,v]}},9135:{alias:773,dir:s},9136:{dir:d,HW:[[0.75,v,null,9127]],stretch:{top:[9127,v],ext:[9130,v],bot:[9133,v]}},9137:{dir:d,HW:[[0.75,v,null,9131]],stretch:{top:[9131,v],ext:[9130,v],bot:[9129,v]}},9140:u,9141:u,9168:{dir:d,HW:[[1,w,null,124],[1.309,w,1.309,124],[1.771,w,1.771,124],[2.233,w,2.233,124],[2.695,w,2.695,124]],stretch:{ext:[124,w]}},9180:u,9181:u,9182:{dir:s,HW:[[0.492,w],[0.993,n],[1.494,m],[1.996,l],[2.498,j],[3,h],[3.502,g],[4.006,e]],stretch:{left:[57613,e],rep:[57614,e],mid:[57615,e],right:[57616,e]}},9183:{dir:s,HW:[[0.492,w],[0.993,n],[1.494,m],[1.996,l],[2.498,j],[3,h],[3.502,g],[4.006,e]],stretch:{left:[57617,e],rep:[57618,e],mid:[57619,e],right:[57620,e]}},9184:u,9185:u,9472:{alias:773,dir:s},10145:u,10214:k,10215:k,10216:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]]},10217:{dir:d,HW:[[1,w],[1.1,n],[1.2,m],[1.45,l],[1.8,j],[2.1,h],[2.4,g],[3,e]]},10218:k,10219:k,10222:{dir:d,HW:[[1.024,w],[1.126,n],[1.228,m],[1.482,l],[1.836,j],[2.14,h],[2.444,g],[3.052,e]],stretch:{bot:[57601,e],ext:[57602,e],top:[57603,e]}},10223:{dir:d,HW:[[1.024,w],[1.126,n],[1.228,m],[1.482,l],[1.836,j],[2.14,h],[2.444,g],[3.052,e]],stretch:{bot:[57604,e],ext:[57605,e],top:[57606,e]}},10229:{alias:8592,dir:s},10230:{alias:8594,dir:s},10231:{alias:8596,dir:s},10232:{alias:8656,dir:s},10233:{alias:8658,dir:s},10234:{alias:8660,dir:s},10235:{alias:8612,dir:s},10236:{alias:8614,dir:s},10237:{alias:10502,dir:s},10238:{alias:10503,dir:s},10502:{dir:s,HW:[[0.879,x],[1.325,n]],stretch:{left:[57541,e],rep:[57542,e],right:[57543,e]}},10503:{dir:s,HW:[[0.879,x],[1.325,n]],stretch:{left:[57544,e],rep:[57545,e],right:[57546,e]}},10752:k,10753:k,10754:k,10755:k,10756:k,10757:k,10758:k,10761:k,10764:k,10769:k,11012:u,11013:u,11014:k,11015:k,11020:u,11021:k,11057:u,12296:{alias:10216,dir:d},12297:{alias:10217,dir:d},65079:{alias:9182,dir:s},65080:{alias:9183,dir:s}}}});MathJax.Hub.Register.LoadHook(r.fontDir+"/Size7/Regular/Main.js",function(){var G;G=r.FONTDATA.DELIMITERS[9182].stretch.rep[0];r.FONTDATA.FONTS[e][G][0]+=200;r.FONTDATA.FONTS[e][G][1]+=200;G=r.FONTDATA.DELIMITERS[9183].stretch.rep[0];r.FONTDATA.FONTS[e][G][0]+=200;r.FONTDATA.FONTS[e][G][1]+=200});MathJax.Hub.Register.LoadHook(r.fontDir+"/Size1/Regular/Main.js",function(){r.FONTDATA.FONTS[n][8747][2]-=425;r.FONTDATA.FONTS[n][8747][5]={rfix:-425};r.FONTDATA.FONTS[n][8748][2]-=425;r.FONTDATA.FONTS[n][8748][5]={rfix:-425};r.FONTDATA.FONTS[n][8749][2]-=425;r.FONTDATA.FONTS[n][8749][5]={rfix:-425};r.FONTDATA.FONTS[n][8750][2]-=425;r.FONTDATA.FONTS[n][8750][5]={rfix:-425};r.FONTDATA.FONTS[n][8751][2]-=425;r.FONTDATA.FONTS[n][8751][5]={rfix:-425};r.FONTDATA.FONTS[n][8752][2]-=425;r.FONTDATA.FONTS[n][8752][5]={rfix:-425};r.FONTDATA.FONTS[n][8753][2]-=425;r.FONTDATA.FONTS[n][8753][5]={rfix:-425};r.FONTDATA.FONTS[n][8754][2]-=425;r.FONTDATA.FONTS[n][8754][5]={rfix:-425};r.FONTDATA.FONTS[n][8755][2]-=425;r.FONTDATA.FONTS[n][8755][5]={rfix:-425};r.FONTDATA.FONTS[n][10764][2]-=425;r.FONTDATA.FONTS[n][10764][5]={rfix:-425};r.FONTDATA.FONTS[n][10769][2]-=425;r.FONTDATA.FONTS[n][10769][5]={rfix:-425}});E.loadComplete(r.fontDir+"/fontdata.js")})(MathJax.OutputJax["HTML-CSS"],MathJax.ElementJax.mml,MathJax.Ajax);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/Main/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/Main/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_SansSerif={directory:"SansSerif/Regular",family:"STIXMathJax_SansSerif",testString:"\u00A0\uE17C\uE17D\uE17E\uE17F\uE180\uE181\uE182\uE183\uE184\uE185\uE186\uE187\uE188\uE189",32:[0,0,250,0,0],160:[0,0,250,0,0],57724:[683,10,499,28,471],57725:[674,0,666,31,635],57726:[662,0,604,74,547],57727:[662,0,535,74,523],57728:[674,0,666,31,635],57729:[662,0,583,74,540],57730:[662,0,637,28,603],57731:[662,0,658,74,584],57732:[676,14,714,30,684],57733:[662,0,401,45,356],57734:[662,0,634,74,630],57735:[674,0,666,31,635],57736:[662,0,843,75,768],57737:[662,14,675,74,601],57738:[662,0,643,28,615],57739:[676,14,714,30,684],57740:[662,0,658,74,584],57741:[662,0,525,74,512],57742:[676,14,714,30,684],57743:[662,0,624,26,594],57744:[662,0,608,15,593],57745:[676,0,690,24,666],57746:[662,0,716,23,693],57747:[662,0,700,31,669],57748:[681,0,724,12,712],57749:[676,0,744,29,715],57750:[463,10,537,28,532],57751:[683,215,498,41,471],57752:[463,216,474,27,455],57753:[683,10,499,28,471],57754:[463,10,438,22,419],57755:[683,213,416,33,408],57756:[463,215,494,41,443],57757:[683,10,446,21,425],57758:[464,10,270,57,269],57759:[464,0,472,82,472],57760:[683,11,489,8,478],57761:[453,215,487,44,482],57762:[464,14,460,30,427],57763:[683,215,418,33,410],57764:[463,10,499,28,471],57765:[453,10,507,7,487],57766:[462,216,498,48,470],57767:[463,212,416,33,414],57768:[453,10,526,28,542],57769:[453,10,426,2,410],57770:[463,10,503,41,463],57771:[464,216,632,34,600],57772:[463,215,399,-20,440],57773:[461,216,654,12,642],57774:[454,10,624,29,595],57775:[463,10,456,23,432],57776:[683,12,489,42,491],57777:[684,216,622,28,594],57778:[463,216,491,28,463],57779:[453,10,762,7,739],120224:[674,0,666,31,635],120225:[662,0,604,74,547],120226:[676,14,671,27,637],120227:[662,0,692,74,656],120228:[662,0,583,74,540],120229:[662,0,535,74,523],120230:[676,14,695,27,627],120231:[662,0,658,74,584],120232:[662,0,401,45,356],120233:[662,14,398,12,305],120234:[662,0,634,74,630],120235:[662,0,559,74,546],120236:[662,0,843,75,768],120237:[662,14,675,74,601],120238:[676,14,714,30,684],120239:[662,0,525,74,512],120240:[676,175,716,30,691],120241:[662,0,589,74,581],120242:[676,14,541,32,481],120243:[662,0,608,15,593],120244:[662,14,661,69,592],120245:[662,11,654,31,623],120246:[662,11,921,29,892],120247:[662,0,700,31,669],120248:[662,0,630,21,609],120249:[662,0,637,28,603],120250:[463,10,448,35,391],120251:[684,10,496,63,466],120252:[463,10,456,23,432],120253:[684,11,494,28,437],120254:[463,10,444,23,428],120255:[683,0,336,20,369],120256:[463,216,496,21,467],120257:[684,0,487,63,424],120258:[679,0,220,64,156],120259:[679,216,254,-74,185],120260:[684,0,453,63,452],120261:[684,0,205,61,144],120262:[464,0,756,65,691],120263:[464,0,487,63,424],120264:[463,10,499,28,471],120265:[464,216,498,67,470],120266:[464,216,498,28,435],120267:[464,0,336,63,328],120268:[463,10,389,49,350],120269:[580,10,291,1,287],120270:[453,11,491,63,430],120271:[453,14,474,31,443],120272:[453,14,702,28,675],120273:[453,0,482,30,452],120274:[453,216,484,28,453],120275:[453,0,447,25,417],120802:[676,14,500,23,477],120803:[677,0,500,108,302],120804:[676,0,500,35,469],120805:[676,14,500,31,441],120806:[676,0,500,11,489],120807:[676,14,500,36,458],120808:[684,14,500,32,470],120809:[662,8,500,38,451],120810:[676,14,500,49,447],120811:[676,21,500,28,466]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_SansSerif"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/SansSerif/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Normal/BoldItalic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Normal/BoldItalic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Normal-bold-italic"]={directory:"Normal/BoldItalic",family:"STIXMathJax_Normal",weight:"bold",style:"italic",testString:"\u00A0\uD835\uDC68\uD835\uDC69\uD835\uDC6A\uD835\uDC6B\uD835\uDC6C\uD835\uDC6D\uD835\uDC6E\uD835\uDC6F\uD835\uDC70\uD835\uDC71\uD835\uDC72\uD835\uDC73\uD835\uDC74\uD835\uDC75",32:[0,0,250,0,0],160:[0,0,250,0,0],119912:[685,0,759,39,724],119913:[669,0,726,42,715],119914:[685,12,701,55,745],119915:[669,0,818,42,790],119916:[669,0,732,42,754],119917:[669,0,635,44,750],119918:[685,12,768,55,768],119919:[669,0,891,42,946],119920:[669,0,502,42,557],119921:[669,12,558,66,646],119922:[669,0,795,42,839],119923:[669,0,744,42,700],119924:[669,0,1016,42,1071],119925:[669,0,869,42,924],119926:[685,16,777,55,755],119927:[669,0,612,42,733],119928:[685,154,810,55,755],119929:[669,0,801,42,784],119930:[685,10,671,55,704],119931:[669,0,568,28,700],119932:[669,10,733,72,810],119933:[669,15,593,66,797],119934:[669,17,925,66,1129],119935:[669,0,808,28,830],119936:[669,0,549,39,725],119937:[669,0,797,66,830],119938:[462,10,581,44,548],119939:[685,8,509,50,487],119940:[462,10,477,44,460],119941:[685,14,595,44,589],119942:[462,10,498,44,459],119943:[685,207,572,44,632],119944:[462,203,527,22,527],119945:[685,10,576,50,543],119946:[620,9,357,55,300],119947:[620,207,431,-18,414],119948:[685,11,580,55,563],119949:[685,9,346,50,310],119950:[467,9,760,33,727],119951:[467,10,559,33,526],119952:[462,10,561,44,539],119953:[469,205,571,-33,554],119954:[462,205,526,44,532],119955:[467,0,441,33,424],119956:[462,11,474,55,419],119957:[592,10,351,44,318],119958:[463,10,535,33,502],119959:[473,14,554,52,539],119960:[473,14,814,52,799],119961:[462,8,587,33,543],119962:[462,205,519,35,522],119963:[462,19,531,35,499],120604:[685,0,759,39,724],120605:[669,0,726,42,715],120606:[669,0,634,42,749],120607:[685,0,632,32,589],120608:[669,0,732,42,754],120609:[669,0,797,66,830],120610:[669,0,891,42,946],120611:[685,16,783,55,755],120612:[669,0,502,42,557],120613:[669,0,795,42,839],120614:[685,0,759,39,724],120615:[669,0,1016,42,1071],120616:[669,0,869,42,924],120617:[669,0,718,57,757],120618:[685,16,777,55,755],120619:[669,0,887,39,942],120620:[669,0,612,42,733],120621:[685,16,783,55,755],120622:[669,0,759,64,787],120623:[669,0,568,28,700],120624:[685,0,641,31,784],120625:[669,0,827,28,799],120626:[669,0,808,28,830],120627:[685,0,694,30,781],120628:[685,0,826,57,815],120629:[669,16,632,43,600],120630:[461,12,624,44,630],120631:[685,205,555,28,583],120632:[462,203,490,44,503],120633:[685,8,538,44,538],120634:[462,10,495,28,451],120635:[685,203,472,44,522],120636:[462,205,517,33,511],120637:[685,11,566,44,555],120638:[462,9,318,55,274],120639:[462,0,560,55,577],120640:[685,16,570,55,537],120641:[449,205,636,33,603],120642:[459,10,523,55,534],120643:[685,203,476,28,487],120644:[462,10,561,44,539],120645:[449,13,579,39,590],120646:[462,205,595,33,562],120647:[462,203,480,39,508],120648:[449,10,592,44,603],120649:[449,7,469,33,502],120650:[462,10,552,33,535],120651:[462,205,706,55,667],120652:[462,204,621,33,676],120653:[462,205,701,33,756],120654:[462,10,687,22,665],120655:[686,10,559,44,559],120656:[461,10,481,44,481],120657:[698,13,607,33,584],120658:[462,15,607,-12,630],120659:[685,205,683,44,655],120660:[462,205,585,44,563],120661:[449,10,868,33,879]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Normal-bold-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Normal/BoldItalic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Normal/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Normal/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Normal-bold"]={directory:"Normal/Bold",family:"STIXMathJax_Normal",weight:"bold",testString:"\u00A0\u210E\uD835\uDC00\uD835\uDC01\uD835\uDC02\uD835\uDC03\uD835\uDC04\uD835\uDC05\uD835\uDC06\uD835\uDC07\uD835\uDC08\uD835\uDC09\uD835\uDC0A\uD835\uDC0B\uD835\uDC0C",32:[0,0,250,0,0],160:[0,0,250,0,0],8462:[685,10,576,50,543],119808:[690,0,722,9,689],119809:[676,0,667,16,619],119810:[691,19,722,49,687],119811:[676,0,722,14,690],119812:[676,0,667,16,641],119813:[676,0,611,16,583],119814:[691,19,778,37,755],119815:[676,0,778,21,759],119816:[676,0,389,20,370],119817:[676,96,500,3,478],119818:[676,0,778,30,769],119819:[676,0,667,19,638],119820:[676,0,944,14,921],119821:[676,18,722,16,701],119822:[691,19,778,35,743],119823:[676,0,611,16,600],119824:[691,176,778,35,743],119825:[676,0,722,26,716],119826:[692,19,556,35,513],119827:[676,0,667,31,636],119828:[676,19,722,16,701],119829:[676,18,722,16,701],119830:[676,15,1000,19,981],119831:[676,0,722,16,699],119832:[676,0,722,15,699],119833:[676,0,667,28,634],119834:[473,14,500,25,488],119835:[676,14,556,17,521],119836:[473,14,444,25,430],119837:[676,14,556,25,534],119838:[473,14,444,25,427],119839:[691,0,333,14,389],119840:[473,206,500,28,483],119841:[676,0,556,15,534],119842:[691,0,278,15,256],119843:[691,203,333,-57,263],119844:[676,0,556,22,543],119845:[676,0,278,15,256],119846:[473,0,833,15,814],119847:[473,0,556,21,539],119848:[473,14,500,25,476],119849:[473,205,556,19,524],119850:[473,205,556,34,536],119851:[473,0,444,28,434],119852:[473,14,389,25,361],119853:[630,12,333,19,332],119854:[461,14,556,16,538],119855:[461,14,500,21,485],119856:[461,14,722,23,707],119857:[461,0,500,12,484],119858:[461,205,500,16,482],119859:[461,0,444,21,420],120488:[690,0,735,9,689],120489:[676,0,667,16,619],120490:[676,0,620,16,593],120491:[690,0,691,16,656],120492:[676,0,679,16,641],120493:[676,0,693,28,634],120494:[676,0,810,21,759],120495:[692,18,778,35,743],120496:[676,0,421,20,370],120497:[676,0,820,30,769],120498:[690,0,707,9,674],120499:[676,0,972,14,921],120500:[676,18,722,16,701],120501:[676,0,623,28,595],120502:[691,19,778,35,743],120503:[676,0,780,21,759],120504:[676,0,611,16,600],120505:[692,18,778,35,743],120506:[676,0,665,14,627],120507:[676,0,667,31,636],120508:[692,0,722,3,699],120509:[676,0,836,18,818],120510:[676,0,747,16,699],120511:[692,0,800,3,785],120512:[692,0,778,35,723],120513:[676,14,691,16,656],120514:[473,14,644,25,618],120515:[692,205,556,45,524],120516:[473,205,518,12,501],120517:[692,14,502,26,477],120518:[473,14,444,28,429],120519:[692,205,459,23,437],120520:[473,205,580,12,545],120521:[692,14,501,25,476],120522:[461,14,326,15,304],120523:[473,0,581,21,559],120524:[692,18,546,19,527],120525:[461,205,610,45,588],120526:[473,14,518,15,495],120527:[692,205,465,23,439],120528:[473,14,500,25,476],120529:[461,18,631,20,609],120530:[473,205,547,45,515],120531:[473,203,464,23,444],120532:[461,14,568,25,529],120533:[461,14,492,18,457],120534:[473,14,576,12,551],120535:[473,205,653,24,629],120536:[473,205,612,21,586],120537:[473,205,763,12,751],120538:[473,14,734,26,708],120539:[707,14,515,25,491],120540:[473,14,444,25,430],120541:[692,14,647,12,620],120542:[473,19,563,12,546],120543:[676,205,653,24,629],120544:[473,205,511,25,486],120545:[461,14,864,9,851],120782:[688,13,500,24,476],120783:[688,0,500,65,441],120784:[688,0,500,17,478],120785:[688,14,500,16,468],120786:[688,0,500,19,476],120787:[676,8,500,22,470],120788:[688,13,500,28,475],120789:[676,0,500,17,477],120790:[688,13,500,28,472],120791:[688,13,500,26,473]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Normal-bold"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Normal/Bold/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Misc/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Misc/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Misc-bold"]={directory:"Misc/Bold",family:"STIXMathJax_Misc",weight:"bold",testString:"\u00A0\u0250\u0251\u0252\u0253\u0254\u0255\u0256\u0257\u0258\u0259\u025A\u025B\u025C\u025D",32:[0,0,250,0,0],160:[0,0,250,0,0],592:[473,14,512,13,476],593:[473,14,608,32,594],594:[473,14,608,32,594],595:[691,14,560,74,523],596:[473,14,472,15,420],597:[473,161,477,30,445],598:[676,233,602,32,660],599:[683,14,650,32,660],600:[473,14,457,25,427],601:[473,14,457,19,421],602:[473,14,688,41,677],603:[475,14,493,25,439],604:[475,14,493,25,439],605:[475,14,683,25,658],606:[475,14,523,25,469],607:[461,203,338,-54,314],608:[683,245,627,37,662],609:[473,245,571,37,484],610:[461,11,590,35,555],611:[461,233,532,24,507],612:[450,10,514,17,497],613:[450,226,550,17,536],614:[683,0,550,14,532],615:[683,205,556,16,485],616:[691,0,292,21,262],617:[456,8,366,22,339],618:[461,0,297,26,264],619:[676,0,395,15,380],620:[676,0,446,17,428],621:[676,233,326,15,384],622:[676,236,619,24,603],623:[473,0,828,16,815],624:[473,233,859,16,836],625:[473,233,847,21,770],626:[473,233,625,-57,586],627:[473,233,610,21,668],628:[461,12,604,34,558],629:[473,14,520,34,485],630:[461,5,741,28,713],631:[477,2,696,42,653],632:[685,231,713,45,667],633:[463,10,456,35,441],634:[676,10,456,35,441],635:[463,233,506,35,564],636:[473,233,426,10,416],637:[473,233,454,12,418],638:[484,0,359,15,386],639:[484,0,404,10,381],640:[464,0,516,21,495],641:[464,0,516,21,495],642:[473,218,389,25,361],643:[683,233,458,-36,406],644:[683,233,373,-57,430],645:[470,233,396,8,452],646:[683,243,399,-16,449],647:[513,129,333,19,332],648:[630,233,339,19,389],649:[461,14,556,9,538],650:[452,8,500,13,487],651:[465,10,534,23,511],652:[475,0,500,21,485],653:[475,0,722,23,707],654:[666,0,500,16,482],655:[464,0,633,46,587],656:[461,218,531,21,577],657:[461,150,538,21,517],658:[450,236,440,8,430],659:[450,307,440,8,430],660:[683,0,417,55,426],661:[683,0,417,55,426],662:[669,14,417,55,426],663:[473,232,479,72,447],664:[680,17,723,13,708],665:[464,0,456,15,441],666:[475,14,465,11,455],667:[537,11,600,29,595],668:[464,0,582,21,561],669:[691,233,394,-60,414],670:[461,215,556,22,543],671:[464,0,470,17,440],672:[582,205,636,34,659],673:[683,0,500,55,426],674:[683,0,500,55,426],675:[676,14,868,25,843],676:[676,236,810,25,794],677:[676,164,960,25,933],678:[630,12,626,19,598],679:[683,233,540,19,626],680:[630,12,700,19,690],7424:[475,0,515,9,503],7431:[461,0,531,20,511],7452:[461,19,600,16,584],8319:[700,-275,491,15,478],8355:[676,0,611,11,583],8356:[684,16,500,21,477],8359:[676,14,1369,16,1341],8364:[672,12,500,29,478],8531:[688,12,750,-7,763],8532:[688,12,750,28,763],8533:[688,12,750,-7,775],8534:[688,12,750,28,775],8535:[688,12,750,23,775],8536:[688,12,750,22,775],8537:[688,12,750,-7,758],8538:[688,12,750,49,758],8539:[688,12,750,-7,775],8540:[688,12,750,23,775],8541:[688,12,750,49,775],8542:[688,12,750,30,775],9312:[690,19,695,0,695],9313:[690,19,695,0,695],9314:[690,19,695,0,695],9315:[690,19,695,0,695],9316:[690,19,695,0,695],9317:[690,19,695,0,695],9318:[690,19,695,0,695],9319:[690,19,695,0,695],9320:[690,19,695,0,695],9398:[690,19,695,0,695],9399:[690,19,695,0,695],9400:[690,19,695,0,695],9401:[690,19,695,0,695],9402:[690,19,695,0,695],9403:[690,19,695,0,695],9404:[690,19,695,0,695],9405:[690,19,695,0,695],9406:[690,19,695,0,695],9407:[690,19,695,0,695],9408:[690,19,695,0,695],9409:[690,19,695,0,695],9410:[690,19,695,0,695],9411:[690,19,695,0,695],9412:[690,19,695,0,695],9413:[690,19,695,0,695],9414:[690,19,695,0,695],9415:[690,19,695,0,695],9417:[690,19,695,0,695],9418:[690,19,695,0,695],9419:[690,19,695,0,695],9420:[690,19,695,0,695],9421:[690,19,695,0,695],9422:[690,19,695,0,695],9423:[690,19,695,0,695],9424:[690,19,695,0,695],9425:[690,19,695,0,695],9426:[690,19,695,0,695],9427:[690,19,695,0,695],9428:[690,19,695,0,695],9429:[690,19,695,0,695],9430:[690,19,695,0,695],9431:[690,19,695,0,695],9432:[690,19,695,0,695],9433:[690,19,695,0,695],9434:[690,19,695,0,695],9435:[690,19,695,0,695],9436:[690,19,695,0,695],9437:[690,19,695,0,695],9438:[690,19,695,0,695],9439:[690,19,695,0,695],9440:[690,19,695,0,695],9441:[690,19,695,0,695],9442:[690,19,695,0,695],9443:[690,19,695,0,695],9444:[690,19,695,0,695],9445:[690,19,695,0,695],9446:[690,19,695,0,695],9447:[690,19,695,0,695],9448:[690,19,695,0,695],9449:[690,19,695,0,695],9450:[690,19,695,0,695]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Misc-bold"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Misc/Bold/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Variants/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Variants/Regular/Main.js
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
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 *
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 *
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
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 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
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MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Alphabets={directory:"Alphabets/Regular",family:"STIXMathJax_Alphabets",testString:"\u00A0\u0384\u0385\u0386\u0387\u0388\u0389\u038A\u038C\u038E\u038F\u0390\u03AA\u03AB\u03AC",32:[0,0,250,0,0],160:[0,0,250,0,0],900:[662,-507,277,113,240],901:[662,-507,333,18,316],902:[683,0,722,15,707],903:[459,-348,278,81,192],904:[683,0,750,8,737],905:[683,0,850,8,836],906:[683,0,470,8,449],908:[683,14,722,8,688],910:[683,0,840,8,818],911:[683,0,744,8,715],912:[662,10,340,18,316],938:[873,0,333,18,316],939:[873,0,722,29,703],940:[662,10,543,29,529],941:[662,10,439,25,407],942:[662,217,512,10,452],943:[662,10,275,20,267],944:[662,10,524,16,494],970:[622,10,340,18,316],971:[622,10,524,16,494],972:[662,10,505,35,473],973:[662,10,524,16,494],974:[662,10,625,29,595],1025:[872,0,629,22,607],1026:[662,189,756,18,700],1027:[928,0,571,19,544],1028:[676,14,651,38,621],1029:[676,14,556,62,510],1030:[662,0,333,18,315],1031:[872,0,333,25,323],1032:[662,14,373,-6,354],1033:[662,14,988,10,954],1034:[662,0,1017,19,983],1035:[662,0,803,18,786],1036:[928,0,690,19,686],1038:[915,15,711,15,694],1039:[662,153,715,19,696],1040:[674,0,713,9,701],1041:[662,0,611,19,577],1042:[662,0,651,19,595],1043:[662,0,571,19,544],1044:[662,153,665,14,646],1045:[662,0,629,22,607],1046:[676,0,1021,8,1013],1047:[676,14,576,28,545],1048:[662,0,723,19,704],1049:[915,0,723,19,704],1050:[676,0,690,19,686],1051:[662,14,683,9,664],1052:[662,0,893,19,871],1053:[662,0,726,19,704],1054:[676,14,729,36,690],1055:[662,0,724,19,705],1056:[662,0,571,19,535],1057:[676,14,677,36,641],1058:[662,0,618,30,592],1059:[662,15,711,15,694],1060:[662,0,769,38,731],1061:[662,0,716,9,703],1062:[662,153,715,19,696],1063:[662,0,657,3,639],1064:[662,0,994,29,965],1065:[662,153,994,29,965],1066:[662,0,737,13,703],1067:[662,0,884,19,865],1068:[662,0,612,19,578],1069:[676,14,651,30,613],1070:[676,14,902,19,863],1071:[662,0,637,3,618],1072:[460,10,450,37,446],1073:[685,10,507,39,478],1074:[450,0,474,24,438],1075:[450,0,394,17,387],1076:[450,137,462,14,439],1077:[460,10,466,38,437],1078:[456,0,721,14,707],1079:[460,10,390,14,357],1080:[450,0,525,23,502],1081:[704,0,525,23,502],1082:[456,0,503,23,495],1083:[450,10,499,8,476],1084:[450,0,617,23,594],1085:[450,0,525,23,502],1086:[460,10,512,35,476],1087:[450,0,525,23,502],1088:[460,217,499,-2,463],1089:[460,10,456,41,428],1090:[450,0,434,8,426],1091:[450,218,491,8,483],1092:[662,217,678,43,635],1093:[450,0,489,14,476],1094:[450,137,525,23,502],1095:[450,0,512,18,489],1096:[450,0,768,23,745],1097:[450,137,768,23,745],1098:[450,0,539,8,507],1099:[450,0,670,23,646],1100:[450,0,457,23,425],1101:[460,10,444,14,410],1102:[460,10,738,23,703],1103:[450,0,471,4,448],1105:[622,10,466,38,437],1106:[683,218,512,6,439],1107:[679,0,394,17,387],1108:[460,10,444,34,430],1109:[459,10,389,49,346],1110:[683,0,278,29,266],1111:[622,0,278,1,299],1112:[683,218,278,-77,187],1113:[450,10,702,8,670],1114:[450,0,721,23,689],1115:[683,0,512,6,499],1116:[679,0,503,23,495],1118:[704,218,491,8,483],1119:[450,137,518,23,495],1122:[662,0,746,26,713],1123:[683,0,539,8,507],1130:[662,0,998,6,992],1131:[450,0,722,14,708],1138:[676,14,729,36,690],1139:[460,10,512,35,476],1140:[676,11,766,16,760],1141:[456,14,539,19,532],1168:[803,0,571,19,544],1169:[558,0,394,17,387],8453:[676,14,837,48,795],8455:[676,14,598,28,561],8470:[676,14,1012,7,966],8471:[676,14,760,38,722],8478:[667,101,780,69,763],8482:[662,-256,980,30,957],8485:[662,218,424,35,391],8486:[676,0,744,29,715],8489:[463,0,360,32,276],8491:[871,0,722,15,707],8494:[676,17,843,35,808],8514:[662,0,559,13,485],8515:[662,0,559,13,485],8516:[662,0,630,21,609],8522:[692,0,664,45,602],8523:[676,13,778,28,736],12398:[661,41,901,37,840],57427:[450,0,632,26,604],57428:[516,10,688,37,679],57429:[475,14,571,20,563],57430:[459,11,632,10,624],57431:[459,12,624,29,595],57437:[459,10,452,16,436],57448:[683,287,524,9,487],57506:[460,218,561,24,539],57523:[683,218,541,32,457],57533:[662,218,710,15,660],57534:[757,218,1102,15,1073],57565:[933,0,516,73,445],57566:[933,0,500,57,439],57567:[754,0,778,92,699],57568:[920,0,500,40,444],57569:[757,0,389,81,318],57570:[754,0,500,60,429],58108:[756,218,722,15,707],58110:[756,217,667,17,593],58112:[756,217,587,11,577],58114:[756,218,722,48,675],58116:[756,217,611,12,597],58118:[756,217,612,10,598],58120:[756,217,722,18,703],58122:[756,218,722,34,688],58124:[756,218,333,-24,438],58126:[756,217,731,33,723],58128:[756,218,702,15,687],58130:[756,217,889,12,864],58132:[756,218,722,12,707],58134:[756,217,643,29,614],58136:[756,218,722,34,688],58138:[756,217,722,18,703],58140:[756,218,557,16,565],58142:[756,217,624,30,600],58144:[756,218,611,17,593],58146:[756,218,722,29,703],58148:[756,217,763,35,728],58150:[756,217,722,10,704],58152:[756,217,743,22,724],58154:[756,217,744,29,715],58212:[756,240,673,55,665],58216:[756,218,557,8,645],58220:[773,218,645,-72,675],58224:[756,218,708,7,668],58368:[683,218,541,32,457]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Alphabets"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Alphabets/Regular/Main.js"]);
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/SansSerif/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_SansSerif-bold"]={directory:"SansSerif/Bold",family:"STIXMathJax_SansSerif",weight:"bold",testString:"\u00A0\uD835\uDDD4\uD835\uDDD5\uD835\uDDD6\uD835\uDDD7\uD835\uDDD8\uD835\uDDD9\uD835\uDDDA\uD835\uDDDB\uD835\uDDDC\uD835\uDDDD\uD835\uDDDE\uD835\uDDDF\uD835\uDDE0\uD835\uDDE1",32:[0,0,250,0,0],160:[0,0,250,0,0],120276:[690,0,690,25,665],120277:[676,0,636,80,594],120278:[691,19,723,49,688],120279:[676,0,709,80,674],120280:[676,0,635,80,597],120281:[676,0,582,80,570],120282:[691,19,746,37,671],120283:[676,0,715,80,635],120284:[676,0,440,65,375],120285:[676,96,481,15,406],120286:[676,0,712,80,707],120287:[676,0,603,80,587],120288:[676,0,913,80,833],120289:[676,18,724,80,644],120290:[692,18,778,35,743],120291:[676,0,581,80,569],120292:[691,176,779,35,754],120293:[676,0,670,80,657],120294:[691,19,554,35,511],120295:[676,0,641,14,627],120296:[676,19,699,75,624],120297:[676,18,690,25,665],120298:[676,15,997,30,967],120299:[676,0,740,40,700],120300:[676,0,694,20,674],120301:[676,0,653,25,623],120302:[473,14,489,23,428],120303:[676,13,512,55,487],120304:[473,14,462,25,442],120305:[676,14,518,25,463],120306:[473,13,452,25,433],120307:[691,0,340,14,374],120308:[473,206,504,28,490],120309:[676,0,510,55,455],120310:[688,0,245,50,195],120311:[688,203,324,-57,269],120312:[676,0,519,55,506],120313:[676,0,235,55,180],120314:[473,0,776,55,721],120315:[473,0,510,55,455],120316:[473,14,501,25,476],120317:[473,205,512,55,487],120318:[473,205,512,25,457],120319:[473,0,411,55,406],120320:[473,13,385,25,357],120321:[630,12,386,7,371],120322:[461,15,518,55,463],120323:[461,14,462,15,447],120324:[461,14,701,17,684],120325:[461,0,506,20,486],120326:[461,205,472,18,455],120327:[461,0,441,21,417],120662:[690,0,690,25,665],120663:[676,0,636,80,594],120664:[676,0,591,80,569],120665:[690,0,720,40,680],120666:[676,0,635,80,597],120667:[676,0,653,25,623],120668:[676,0,715,80,635],120669:[691,19,778,35,743],120670:[676,0,440,65,375],120671:[676,0,712,80,707],120672:[690,0,706,40,666],120673:[676,0,913,80,833],120674:[676,18,724,80,644],120675:[676,0,640,35,605],120676:[692,18,778,35,743],120677:[676,0,715,80,635],120678:[676,0,581,80,569],120679:[691,19,778,35,743],120680:[676,0,674,28,632],120681:[676,0,641,14,627],120682:[691,0,748,20,728],120683:[676,0,800,25,775],120684:[676,0,740,40,700],120685:[691,0,806,15,791],120686:[691,0,752,32,720],120687:[664,30,735,45,685],120688:[473,14,662,40,629],120689:[692,205,512,39,487],120690:[473,205,502,10,477],120691:[692,14,502,25,477],120692:[473,14,451,25,434],120693:[692,205,500,28,488],120694:[473,205,510,35,474],120695:[692,14,500,23,477],120696:[461,14,319,53,296],120697:[473,0,527,55,512],120698:[692,14,554,18,520],120699:[461,205,550,39,517],120700:[473,14,492,55,472],120701:[692,205,501,28,489],120702:[473,14,501,25,476],120703:[461,14,594,10,572],120704:[473,205,511,38,486],120705:[473,205,498,26,486],120706:[461,14,520,25,552],120707:[461,14,479,6,472],120708:[473,14,514,35,489],120709:[473,205,634,25,609],120710:[473,205,573,9,553],120711:[473,205,680,25,699],120712:[461,14,740,42,689],120713:[691,14,501,25,476],120714:[473,14,462,25,440],120715:[692,14,536,35,522],120716:[473,14,570,14,554],120717:[692,205,634,25,609],120718:[473,205,494,25,469],120719:[461,14,848,6,839],120812:[688,13,500,24,476],120813:[688,0,500,82,334],120814:[688,0,500,20,474],120815:[688,13,500,18,479],120816:[688,0,500,19,484],120817:[676,13,500,13,483],120818:[688,13,500,26,475],120819:[676,0,500,35,471],120820:[688,13,500,28,472],120821:[688,13,500,26,475]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_SansSerif-bold"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/SansSerif/Bold/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Arrows/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Arrows/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Arrows={directory:"Arrows/Regular",family:"STIXMathJax_Arrows",testString:"\u00A0\u219C\u219D\u219F\u21A1\u21A4\u21A5\u21A7\u21A8\u21AF\u21B2\u21B3\u21B4\u21B5\u21B8",32:[0,0,250,0,0],160:[0,0,250,0,0],8604:[411,-102,926,70,856],8605:[411,-102,926,70,856],8607:[662,154,511,60,451],8609:[662,154,511,60,451],8612:[450,-57,926,70,857],8613:[662,154,511,60,451],8615:[662,154,511,59,451],8616:[662,154,511,59,451],8623:[662,154,511,60,451],8626:[662,154,463,25,419],8627:[662,154,463,39,433],8628:[662,154,926,70,856],8629:[662,156,926,70,856],8632:[732,156,926,55,872],8633:[598,92,926,60,866],8645:[662,156,773,31,742],8662:[662,156,926,55,874],8663:[662,156,926,55,874],8664:[662,156,926,55,874],8665:[662,156,926,55,874],8668:[449,-58,926,60,866],8670:[662,156,511,60,451],8671:[662,156,511,60,451],8673:[662,156,511,60,451],8675:[662,156,511,60,451],8676:[450,-58,926,60,866],8677:[450,-58,926,60,866],8678:[551,45,926,60,866],8679:[662,156,685,45,641],8680:[551,45,926,60,866],8681:[662,156,685,45,641],8682:[690,184,685,45,641],8692:[448,-57,926,70,856],8693:[662,156,773,31,742],8694:[739,232,926,60,866],8695:[450,-58,926,60,866],8696:[450,-58,926,55,861],8697:[450,-58,926,48,878],8698:[450,-58,926,60,866],8699:[450,-58,926,60,866],8700:[450,-58,926,38,888],8701:[449,-57,926,60,866],8702:[449,-57,926,60,866],8703:[449,-57,926,20,906],10224:[662,156,1033,69,965],10225:[662,156,1033,69,965],10226:[626,116,974,54,882],10227:[626,116,974,92,920],10228:[569,61,1200,52,1147],10235:[450,-57,1574,55,1519],10237:[551,45,1574,55,1519],10238:[551,45,1574,55,1519],10239:[449,-58,1574,55,1519],10496:[450,-57,926,56,871],10497:[450,-57,926,55,871],10498:[551,45,926,55,871],10499:[551,45,926,55,871],10500:[551,45,926,20,906],10501:[450,-57,926,55,871],10502:[551,45,926,55,871],10503:[551,45,926,55,871],10504:[662,156,511,59,452],10505:[662,156,511,59,452],10506:[662,156,926,71,854],10507:[662,156,926,72,855],10508:[449,-57,926,55,871],10509:[449,-57,926,55,871],10510:[449,-57,926,55,871],10511:[449,-57,926,55,871],10512:[449,-57,1412,55,1357],10513:[449,-57,926,55,873],10514:[662,156,511,59,452],10515:[662,156,511,59,452],10516:[450,-57,926,55,871],10517:[450,-57,926,55,871],10518:[449,-57,926,55,871],10519:[450,-57,926,55,871],10520:[450,-57,926,50,876],10521:[449,-57,926,55,871],10522:[449,-57,926,55,871],10523:[449,-57,926,55,871],10524:[449,-57,926,55,871],10525:[449,-57,926,55,871],10526:[449,-57,926,55,871],10527:[450,-57,926,55,871],10528:[450,-57,926,55,871],10529:[662,156,926,55,871],10530:[660,156,926,55,873],10531:[662,156,926,55,871],10532:[662,156,926,55,871],10533:[662,156,926,55,871],10534:[662,156,926,55,871],10535:[662,156,926,55,873],10536:[662,156,926,53,871],10537:[662,156,926,53,871],10538:[662,156,926,55,873],10539:[662,156,926,55,871],10540:[662,156,926,55,871],10541:[662,156,926,55,871],10542:[662,156,926,55,871],10543:[662,156,926,55,871],10544:[662,154,926,55,873],10545:[662,156,926,54,870],10546:[662,156,926,55,871],10547:[449,-57,926,55,871],10548:[562,0,926,141,797],10549:[562,0,926,141,797],10550:[493,163,784,87,649],10551:[493,163,784,135,697],10552:[657,153,511,70,415],10553:[657,153,511,96,441],10554:[423,-78,926,69,866],10555:[423,-78,926,60,857],10556:[423,-64,926,59,856],10557:[423,29,926,69,866],10558:[563,116,926,69,856],10559:[563,116,926,69,856],10560:[788,116,926,92,834],10561:[788,116,926,92,834],10562:[598,92,926,55,871],10563:[598,92,926,55,871],10564:[598,92,926,55,871],10565:[449,69,926,55,871],10566:[449,69,926,55,871],10567:[449,-57,926,55,871],10568:[449,-57,926,38,888],10569:[662,154,511,60,451],10570:[439,-67,926,38,888],10571:[439,-67,926,38,888],10572:[662,156,511,69,441],10573:[662,156,511,69,441],10574:[439,-220,926,38,888],10575:[662,156,511,222,441],10576:[286,-67,926,38,888],10577:[662,156,511,69,288],10578:[448,-58,926,55,871],10579:[448,-58,926,55,871],10580:[662,156,511,60,451],10581:[662,156,511,60,451],10582:[448,-58,926,55,871],10583:[448,-58,926,55,871],10584:[662,156,511,60,451],10585:[662,156,511,60,451],10586:[448,-58,926,55,871],10587:[448,-58,926,55,871],10588:[662,156,511,60,451],10589:[662,156,511,60,451],10590:[448,-58,926,55,871],10591:[448,-58,926,55,871],10592:[662,156,511,59,450],10593:[662,156,511,59,450],10594:[539,33,926,55,871],10595:[662,156,685,57,629],10596:[539,33,926,55,871],10597:[662,156,685,57,629],10598:[539,-120,926,55,871],10599:[386,33,926,55,871],10600:[539,-120,926,55,871],10601:[386,33,926,55,871],10602:[539,-120,926,55,871],10603:[386,33,926,55,871],10604:[539,-120,926,55,871],10605:[386,33,926,55,871],10606:[662,156,685,57,629],10607:[662,156,685,57,629],10608:[386,-120,926,55,871],10609:[565,-57,926,55,871],10610:[508,-57,926,55,871],10611:[449,2,926,55,871],10612:[449,2,926,55,871],10613:[449,141,926,55,871],10614:[607,283,685,64,621],10615:[532,26,926,45,871],10616:[608,282,685,64,621],10617:[627,262,685,64,621],10618:[532,26,926,45,871],10619:[627,262,685,63,620],10620:[511,5,926,135,791],10621:[511,5,926,135,791],10622:[581,75,685,84,600],10623:[581,75,685,84,600],57524:[556,-220,313,55,258],57525:[556,-220,313,55,258],57526:[449,-57,0,30,124],57618:[662,156,926,55,872],57619:[662,156,926,55,872],57620:[662,156,926,54,871],57621:[662,156,926,54,871],57626:[662,156,511,59,451],57627:[662,156,511,59,451],57628:[662,156,926,54,872],57629:[662,156,926,54,872],57630:[662,156,926,54,872],57631:[662,156,926,54,872],57632:[411,-94,511,220,293],57633:[290,-217,311,-3,314],57634:[382,-123,367,54,313],57635:[383,-124,367,54,313],57636:[662,156,511,59,451],57637:[662,156,511,59,451],57638:[449,-57,926,54,872],57639:[449,-57,926,54,872],57640:[662,155,926,54,872],57641:[662,156,926,55,872],57642:[662,156,926,54,871],57643:[661,156,926,54,872],57644:[404,-101,511,220,293],57645:[403,-100,511,220,293],57646:[290,-217,371,14,317],57647:[290,-217,371,54,357],57648:[373,-134,379,70,309],57649:[373,-134,379,70,309],57650:[373,-134,379,70,309],57651:[373,-134,379,70,309],57652:[486,-20,315,0,315],57653:[405,-101,926,230,696],57654:[541,35,315,0,315],57655:[405,-101,1033,229,805]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Arrows"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Arrows/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/SansSerif/Italic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/SansSerif/Italic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_SansSerif-italic"]={directory:"SansSerif/Italic",family:"STIXMathJax_SansSerif",style:"italic",testString:"\u00A0\uE1B4\uE1B5\uE1B6\uE1B7\uE1B8\uE1B9\uE1BA\uE1BB\uE1BC\uE1BD\uE1BE\uE1BF\uE1C0\uE1C1",32:[0,0,250,0,0],160:[0,0,250,0,0],57780:[676,14,500,86,578],57781:[677,0,500,223,469],57782:[676,0,500,35,574],57783:[676,14,500,44,544],57784:[676,0,500,52,547],57785:[676,14,500,49,626],57786:[684,14,500,83,617],57787:[662,8,500,146,616],57788:[676,14,500,81,560],57789:[676,21,500,51,579],57790:[683,10,536,45,527],57791:[674,0,660,28,632],57792:[662,0,662,60,627],57793:[662,0,562,60,665],57794:[674,0,660,28,632],57795:[662,0,639,60,664],57796:[662,0,698,25,760],57797:[662,0,700,60,735],57798:[676,14,780,75,755],57799:[662,0,433,50,503],57800:[662,0,631,60,715],57801:[674,0,664,20,624],57802:[662,0,890,60,918],57803:[662,14,724,60,752],57804:[662,0,722,47,754],57805:[676,14,780,75,755],57806:[662,0,700,60,735],57807:[662,0,538,60,624],57808:[676,14,780,75,755],57809:[662,0,654,21,706],57810:[662,0,585,72,659],57811:[676,0,593,83,725],57812:[662,0,736,52,736],57813:[662,0,722,20,795],57814:[681,0,712,105,805],57815:[676,0,795,39,795],57816:[463,10,586,47,616],57817:[683,215,535,-12,559],57818:[463,216,503,84,527],57819:[683,10,497,30,537],57820:[463,10,494,35,484],57821:[683,213,429,32,454],57822:[463,215,493,38,486],57823:[683,10,518,65,511],57824:[464,10,296,56,268],57825:[464,0,472,38,517],57826:[683,11,536,18,502],57827:[453,215,561,-9,536],57828:[464,14,376,41,416],57829:[683,215,434,43,464],57830:[463,10,533,45,505],57831:[453,10,565,45,589],57832:[462,216,534,-33,510],57833:[463,212,436,52,500],57834:[453,10,607,45,625],57835:[453,10,468,42,486],57836:[463,10,514,61,490],57837:[464,216,665,55,641],57838:[463,215,514,-72,552],57839:[461,216,654,75,705],57840:[454,10,630,50,636],57841:[463,10,462,45,467],57842:[683,12,534,45,525],57843:[684,216,648,48,630],57844:[463,216,536,38,518],57845:[453,10,795,40,811],120328:[674,0,666,31,635],120329:[662,0,604,74,641],120330:[676,14,671,96,755],120331:[662,0,692,74,751],120332:[662,0,583,74,678],120333:[662,0,535,74,679],120334:[676,14,695,97,755],120335:[662,0,658,74,749],120336:[662,0,401,59,512],120337:[662,14,398,22,470],120338:[662,0,634,74,729],120339:[662,0,559,74,564],120340:[662,0,843,75,933],120341:[662,14,675,74,766],120342:[676,14,714,99,779],120343:[662,0,525,74,638],120344:[676,175,716,99,779],120345:[662,0,589,74,639],120346:[676,14,541,62,597],120347:[662,0,608,161,748],120348:[662,14,661,117,757],120349:[662,11,654,196,788],120350:[662,11,921,194,1057],120351:[662,0,700,31,806],120352:[662,0,630,186,774],120353:[662,0,637,28,763],120354:[463,10,448,55,467],120355:[684,10,496,74,535],120356:[463,10,456,67,503],120357:[684,11,494,72,600],120358:[463,10,444,69,487],120359:[683,0,336,101,526],120360:[463,216,496,-7,575],120361:[684,0,487,63,510],120362:[679,0,220,69,325],120363:[679,216,254,-118,354],120364:[684,0,453,63,556],120365:[684,0,205,61,313],120366:[464,0,756,65,775],120367:[464,0,487,63,510],120368:[463,10,499,76,536],120369:[464,216,498,14,538],120370:[464,216,498,72,549],120371:[464,0,336,63,439],120372:[463,10,389,61,432],120373:[580,10,291,96,376],120374:[453,11,491,89,536],120375:[453,14,474,143,555],120376:[453,14,702,140,787],120377:[453,0,482,30,544],120378:[453,216,484,-19,565],120379:[453,0,447,25,517]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_SansSerif-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/SansSerif/Italic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/SansSerif/BoldItalic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/SansSerif/BoldItalic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2980":[0,0,b.ORD,{fence:true,stretchy:true}],"\u2983":c.OPEN,"\u2985":c.OPEN,"\u2987":c.OPEN,"\u2989":c.OPEN,"\u298B":c.OPEN,"\u298D":c.OPEN,"\u298F":c.OPEN,"\u2991":c.OPEN,"\u2993":c.OPEN,"\u2995":c.OPEN,"\u2997":c.OPEN,"\u29FC":c.OPEN},postfix:{"\u2980":[0,0,b.ORD,{fence:true,stretchy:true}],"\u2984":c.CLOSE,"\u2986":c.CLOSE,"\u2988":c.CLOSE,"\u298A":c.CLOSE,"\u298C":c.CLOSE,"\u298E":c.CLOSE,"\u2990":c.CLOSE,"\u2992":c.CLOSE,"\u2994":c.CLOSE,"\u2996":c.CLOSE,"\u2998":c.CLOSE,"\u29FD":c.CLOSE},infix:{"\u2981":c.BIN3,"\u2982":c.BIN3,"\u2999":c.BIN3,"\u299A":c.BIN3,"\u299B":c.BIN3,"\u299C":c.BIN3,"\u299D":c.BIN3,"\u299E":c.BIN3,"\u299F":c.BIN3,"\u29A0":c.BIN3,"\u29A1":c.BIN3,"\u29A2":c.BIN3,"\u29A3":c.BIN3,"\u29A4":c.BIN3,"\u29A5":c.BIN3,"\u29A6":c.BIN3,"\u29A7":c.BIN3,"\u29A8":c.BIN3,"\u29A9":c.BIN3,"\u29AA":c.BIN3,"\u29AB":c.BIN3,"\u29AC":c.BIN3,"\u29AD":c.BIN3,"\u29AE":c.BIN3,"\u29AF":c.BIN3,"\u29B0":c.BIN3,"\u29B1":c.BIN3,"\u29B2":c.BIN3,"\u29B3":c.BIN3,"\u29B4":c.BIN3,"\u29B5":c.BIN3,"\u29B6":c.BIN4,"\u29B7":c.BIN4,"\u29B8":c.BIN4,"\u29B9":c.BIN4,"\u29BA":c.BIN4,"\u29BB":c.BIN4,"\u29BC":c.BIN4,"\u29BD":c.BIN4,"\u29BE":c.BIN4,"\u29BF":c.BIN4,"\u29C0":c.REL,"\u29C1":c.REL,"\u29C2":c.BIN3,"\u29C3":c.BIN3,"\u29C4":c.BIN4,"\u29C5":c.BIN4,"\u29C6":c.BIN4,"\u29C7":c.BIN4,"\u29C8":c.BIN4,"\u29C9":c.BIN3,"\u29CA":c.BIN3,"\u29CB":c.BIN3,"\u29CC":c.BIN3,"\u29CD":c.BIN3,"\u29CE":c.REL,"\u29CF":c.REL,"\u29CF\u0338":c.REL,"\u29D0":c.REL,"\u29D0\u0338":c.REL,"\u29D1":c.REL,"\u29D2":c.REL,"\u29D3":c.REL,"\u29D4":c.REL,"\u29D5":c.REL,"\u29D6":c.BIN4,"\u29D7":c.BIN4,"\u29D8":c.BIN3,"\u29D9":c.BIN3,"\u29DB":c.BIN3,"\u29DC":c.BIN3,"\u29DD":c.BIN3,"\u29DE":c.REL,"\u29DF":c.BIN3,"\u29E0":c.BIN3,"\u29E1":c.REL,"\u29E2":c.BIN4,"\u29E3":c.REL,"\u29E4":c.REL,"\u29E5":c.REL,"\u29E6":c.REL,"\u29E7":c.BIN3,"\u29E8":c.BIN3,"\u29E9":c.BIN3,"\u29EA":c.BIN3,"\u29EB":c.BIN3,"\u29EC":c.BIN3,"\u29ED":c.BIN3,"\u29EE":c.BIN3,"\u29EF":c.BIN3,"\u29F0":c.BIN3,"\u29F1":c.BIN3,"\u29F2":c.BIN3,"\u29F3":c.BIN3,"\u29F4":c.REL,"\u29F5":c.BIN4,"\u29F6":c.BIN4,"\u29F7":c.BIN4,"\u29F8":c.BIN3,"\u29F9":c.BIN3,"\u29FA":c.BIN3,"\u29FB":c.BIN3,"\u29FE":c.BIN4,"\u29FF":c.BIN4}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscMathSymbolsB.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/MiscTechnical.js
/*
 *  /MathJax/jax/element/mml/optable/MiscTechnical.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u23B4":c.WIDEACCENT,"\u23B5":c.WIDEACCENT,"\u23DC":c.WIDEACCENT,"\u23DD":c.WIDEACCENT,"\u23E0":c.WIDEACCENT,"\u23E1":c.WIDEACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscTechnical.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/Arrows.js
/*
 *  /MathJax/jax/element/mml/optable/Arrows.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u219A":c.RELACCENT,"\u219B":c.RELACCENT,"\u219C":c.WIDEREL,"\u219D":c.WIDEREL,"\u219E":c.WIDEREL,"\u219F":c.WIDEREL,"\u21A0":c.WIDEREL,"\u21A1":c.RELSTRETCH,"\u21A2":c.WIDEREL,"\u21A3":c.WIDEREL,"\u21A4":c.WIDEREL,"\u21A5":c.RELSTRETCH,"\u21A7":c.RELSTRETCH,"\u21A8":c.RELSTRETCH,"\u21AB":c.WIDEREL,"\u21AC":c.WIDEREL,"\u21AD":c.WIDEREL,"\u21AE":c.RELACCENT,"\u21AF":c.RELSTRETCH,"\u21B0":c.RELSTRETCH,"\u21B1":c.RELSTRETCH,"\u21B2":c.RELSTRETCH,"\u21B3":c.RELSTRETCH,"\u21B4":c.RELSTRETCH,"\u21B5":c.RELSTRETCH,"\u21B6":c.RELACCENT,"\u21B7":c.RELACCENT,"\u21B8":c.REL,"\u21B9":c.WIDEREL,"\u21BA":c.REL,"\u21BB":c.REL,"\u21BE":c.RELSTRETCH,"\u21BF":c.RELSTRETCH,"\u21C2":c.RELSTRETCH,"\u21C3":c.RELSTRETCH,"\u21C4":c.WIDEREL,"\u21C5":c.RELSTRETCH,"\u21C6":c.WIDEREL,"\u21C7":c.WIDEREL,"\u21C8":c.RELSTRETCH,"\u21C9":c.WIDEREL,"\u21CA":c.RELSTRETCH,"\u21CB":c.WIDEREL,"\u21CD":c.RELACCENT,"\u21CE":c.RELACCENT,"\u21CF":c.RELACCENT,"\u21D6":c.RELSTRETCH,"\u21D7":c.RELSTRETCH,"\u21D8":c.RELSTRETCH,"\u21D9":c.RELSTRETCH,"\u21DA":c.WIDEREL,"\u21DB":c.WIDEREL,"\u21DC":c.WIDEREL,"\u21DD":c.WIDEREL,"\u21DE":c.REL,"\u21DF":c.REL,"\u21E0":c.WIDEREL,"\u21E1":c.RELSTRETCH,"\u21E2":c.WIDEREL,"\u21E3":c.RELSTRETCH,"\u21E4":c.WIDEREL,"\u21E5":c.WIDEREL,"\u21E6":c.WIDEREL,"\u21E7":c.RELSTRETCH,"\u21E8":c.WIDEREL,"\u21E9":c.RELSTRETCH,"\u21EA":c.RELSTRETCH,"\u21EB":c.RELSTRETCH,"\u21EC":c.RELSTRETCH,"\u21ED":c.RELSTRETCH,"\u21EE":c.RELSTRETCH,"\u21EF":c.RELSTRETCH,"\u21F0":c.WIDEREL,"\u21F1":c.REL,"\u21F2":c.REL,"\u21F3":c.RELSTRETCH,"\u21F4":c.RELACCENT,"\u21F5":c.RELSTRETCH,"\u21F6":c.WIDEREL,"\u21F7":c.RELACCENT,"\u21F8":c.RELACCENT,"\u21F9":c.RELACCENT,"\u21FA":c.RELACCENT,"\u21FB":c.RELACCENT,"\u21FC":c.RELACCENT,"\u21FD":c.WIDEREL,"\u21FE":c.WIDEREL,"\u21FF":c.WIDEREL}}});MathJax.Ajax.loadComplete(a.optableDir+"/Arrows.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/SpacingModLetters.js
/*
 *  /MathJax/jax/element/mml/optable/SpacingModLetters.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u02CD":c.WIDEACCENT,"\u02DA":c.ACCENT,"\u02DD":c.ACCENT,"\u02F7":c.WIDEACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/SpacingModLetters.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/BasicLatin.js
/*
 *  /MathJax/jax/element/mml/optable/BasicLatin.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"||":[0,0,b.BIN,{fence:true,stretchy:true,symmetric:true}],"|||":[0,0,b.ORD,{fence:true,stretchy:true,symmetric:true}]},postfix:{"!!":[1,0,b.BIN],"'":c.ACCENT,"++":[0,0,b.BIN],"--":[0,0,b.BIN],"..":[0,0,b.BIN],"...":c.ORD,"||":[0,0,b.BIN,{fence:true,stretchy:true,symmetric:true}],"|||":[0,0,b.ORD,{fence:true,stretchy:true,symmetric:true}]},infix:{"!=":c.BIN4,"&&":c.BIN4,"**":[1,1,b.BIN],"*=":c.BIN4,"+=":c.BIN4,"-=":c.BIN4,"->":c.BIN5,"//":[1,1,b.BIN],"/=":c.BIN4,":=":c.BIN4,"<=":c.BIN5,"<>":[1,1,b.BIN],"==":c.BIN4,">=":c.BIN5,"@":c.ORD11,"||":[2,2,b.BIN,{fence:true,stretchy:true,symmetric:true}],"|||":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}]}}});MathJax.Ajax.loadComplete(a.optableDir+"/BasicLatin.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/Dingbats.js
/*
 *  /MathJax/jax/element/mml/optable/Dingbats.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2772":c.OPEN},postfix:{"\u2773":c.CLOSE}}});MathJax.Ajax.loadComplete(a.optableDir+"/Dingbats.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/SansSerif/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/SansSerif/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_SansSerif={directory:"SansSerif/Regular",family:"GyreTermesMathJax_SansSerif",testString:"\u00A0\uD835\uDDA0\uD835\uDDA1\uD835\uDDA2\uD835\uDDA3\uD835\uDDA4\uD835\uDDA5\uD835\uDDA6\uD835\uDDA7\uD835\uDDA8\uD835\uDDA9\uD835\uDDAA\uD835\uDDAB\uD835\uDDAC\uD835\uDDAD",32:[0,0,250,0,0],160:[0,0,250,0,0],120224:[671,0,616,17,602],120225:[671,0,623,79,579],120226:[687,17,672,48,627],120227:[671,0,676,89,621],120228:[671,0,625,90,571],120229:[671,0,572,90,540],120230:[687,17,725,44,656],120231:[671,0,677,83,599],120232:[671,0,271,100,186],120233:[671,17,467,19,393],120234:[671,0,621,79,612],120235:[671,0,520,80,497],120236:[671,0,778,75,706],120237:[671,0,676,76,600],120238:[687,17,722,38,686],120239:[671,0,625,91,575],120240:[687,50,722,38,686],120241:[671,0,675,93,632],120242:[687,17,621,48,575],120243:[671,0,565,21,547],120244:[671,17,677,85,600],120245:[671,0,618,30,596],120246:[671,0,871,22,856],120247:[671,0,617,22,599],120248:[671,0,615,13,609],120249:[671,0,567,28,539],120250:[496,14,517,42,496],120251:[671,14,518,54,485],120252:[496,14,464,31,441],120253:[671,14,518,26,457],120254:[496,14,518,40,475],120255:[673,0,259,18,239],120256:[496,201,519,29,452],120257:[671,0,523,70,453],120258:[650,0,214,60,156],120259:[650,201,207,-18,149],120260:[671,0,464,58,466],120261:[671,0,215,68,144],120262:[496,0,778,71,705],120263:[496,0,523,70,454],120264:[496,14,518,36,472],120265:[496,201,519,55,486],120266:[496,201,518,26,457],120267:[496,0,313,70,301],120268:[496,14,466,34,425],120269:[615,6,259,14,235],120270:[482,14,523,65,449],120271:[482,0,462,10,448],120272:[482,0,666,6,652],120273:[482,0,464,17,437],120274:[482,201,463,20,441],120275:[482,0,466,31,423],120276:[671,0,654,26,635],120277:[671,0,664,82,608],120278:[682,11,658,44,621],120279:[671,0,662,77,621],120280:[671,0,612,79,569],120281:[671,0,560,74,535],120282:[682,11,711,42,644],120283:[671,0,663,68,598],120284:[671,0,263,63,198],120285:[671,11,510,24,440],120286:[671,0,658,74,653],120287:[671,0,561,80,529],120288:[671,0,762,66,705],120289:[671,0,663,68,602],120290:[682,11,708,40,672],120291:[671,0,611,76,577],120292:[682,40,708,43,675],120293:[671,0,662,80,617],120294:[682,11,607,32,573],120295:[671,0,553,14,540],120296:[671,11,664,76,596],120297:[671,0,605,24,585],120298:[671,0,852,13,840],120299:[671,0,604,22,590],120300:[671,0,605,27,588],120301:[671,0,556,30,523],120302:[505,8,506,28,474],120303:[671,8,559,59,523],120304:[505,8,507,34,473],120305:[671,8,559,29,493],120306:[505,8,506,22,475],120307:[671,0,303,14,283],120308:[505,201,560,34,490],120309:[671,0,564,67,494],120310:[685,0,264,67,195],120311:[685,201,257,4,189],120312:[671,0,507,59,499],120313:[671,0,264,67,193],120314:[505,0,813,60,748],120315:[505,0,563,63,498],120316:[505,8,558,35,516],120317:[505,201,559,58,522],120318:[505,201,559,28,492],120319:[505,0,358,63,339],120320:[505,8,507,29,471],120321:[620,4,304,14,272],120322:[497,8,563,58,493],120323:[497,0,504,14,484],120324:[497,0,702,5,690],120325:[497,0,504,16,483],120326:[497,201,503,9,485],120327:[497,0,455,21,423],120328:[671,0,616,-33,552],120329:[671,0,616,29,610],120330:[687,17,669,63,667],120331:[671,0,668,39,655],120332:[671,0,614,40,648],120333:[671,0,559,40,632],120334:[687,17,722,60,703],120335:[671,0,665,33,692],120336:[671,0,258,50,279],120337:[671,17,457,-2,488],120338:[671,0,608,29,704],120339:[671,0,518,30,463],120340:[671,0,766,25,799],120341:[671,0,664,26,693],120342:[687,17,720,55,721],120343:[671,0,616,41,632],120344:[687,50,720,55,721],120345:[671,0,668,43,666],120346:[687,17,617,40,615],120347:[671,0,564,108,651],120348:[671,17,668,75,696],120349:[671,0,618,135,701],120350:[671,0,871,127,961],120351:[671,0,605,-28,682],120352:[671,0,615,118,714],120353:[671,0,554,-22,630],120354:[496,14,516,16,478],120355:[671,14,513,4,495],120356:[496,14,462,27,466],120357:[671,14,510,24,554],120358:[496,14,516,35,490],120359:[673,0,252,39,337],120360:[496,201,510,-18,505],120361:[671,0,516,20,484],120362:[650,0,203,19,243],120363:[650,201,192,-115,232],120364:[671,0,458,8,492],120365:[671,0,203,18,238],120366:[496,0,771,21,740],120367:[496,0,516,20,484],120368:[496,14,516,31,486],120369:[496,196,510,-43,490],120370:[496,196,513,22,514],120371:[496,0,304,19,357],120372:[496,14,463,13,433],120373:[615,6,257,50,295],120374:[482,14,516,40,504],120375:[482,0,462,72,510],120376:[482,0,666,68,714],120377:[482,0,455,-33,488],120378:[482,201,453,-42,493],120379:[482,0,458,-19,465],120380:[671,0,654,26,694],120381:[671,0,664,82,698],120382:[682,11,658,103,715],120383:[671,0,662,77,704],120384:[671,0,612,79,696],120385:[671,0,560,74,678],120386:[682,11,711,103,742],120387:[671,0,663,68,741],120388:[671,0,263,63,341],120389:[671,11,510,59,583],120390:[671,0,658,74,768],120391:[671,0,561,80,553],120392:[671,0,762,66,848],120393:[671,0,663,68,745],120394:[682,11,708,101,753],120395:[671,0,611,76,682],120396:[682,40,708,104,757],120397:[671,0,662,80,718],120398:[682,11,607,71,654],120399:[671,0,553,132,683],120400:[671,11,664,117,739],120401:[671,0,605,167,728],120402:[671,0,852,156,983],120403:[671,0,604,22,725],120404:[671,0,605,170,731],120405:[671,0,556,30,666],120406:[505,8,506,52,525],120407:[671,8,559,59,582],120408:[505,8,507,77,542],120409:[671,8,559,74,636],120410:[505,8,506,65,534],120411:[671,0,303,82,421],120412:[505,201,560,29,596],120413:[671,0,564,67,571],120414:[685,0,264,67,341],120415:[685,201,257,-38,335],120416:[671,0,507,59,593],120417:[671,0,264,67,336],120418:[505,0,813,60,828],120419:[505,0,563,63,575],120420:[505,8,558,79,577],120421:[505,201,559,15,584],120422:[505,201,559,72,598],120423:[505,0,358,63,446],120424:[505,8,507,59,533],120425:[620,4,304,95,376],120426:[497,8,563,87,599],120427:[497,0,504,120,590],120428:[497,0,702,111,796],120429:[497,0,504,16,585],120430:[497,201,503,36,591],120431:[497,0,455,21,521],120662:[671,0,769,80,689],120663:[671,0,686,80,606],120664:[671,0,621,80,541],120665:[650,0,829,80,749],120666:[671,0,650,80,570],120667:[671,0,653,80,573],120668:[671,0,690,80,610],120669:[682,11,792,80,712],120670:[671,0,295,80,215],120671:[671,0,739,80,659],120672:[671,0,769,80,689],120673:[671,0,799,80,719],120674:[671,0,694,80,614],120675:[671,0,675,80,595],120676:[682,11,792,80,712],120677:[671,0,690,80,610],120678:[671,0,661,80,581],120679:[682,11,792,80,712],120680:[671,0,648,80,568],120681:[671,0,686,80,606],120682:[671,0,721,80,641],120683:[671,0,758,80,678],120684:[671,0,728,80,648],120685:[671,0,721,80,641],120686:[682,0,770,80,690],120687:[650,0,829,80,749],120688:[505,10,762,80,682],120689:[671,202,637,80,557],120690:[497,230,718,80,638],120691:[666,10,574,80,494],120692:[505,9,565,80,485],120693:[677,194,603,80,523],120694:[505,202,615,80,535],120695:[664,10,578,80,498],120696:[497,6,371,80,291],120697:[497,0,631,80,551],120698:[673,0,731,80,651],120699:[497,202,663,80,583],120700:[497,0,653,80,573],120701:[677,194,603,80,523],120702:[505,8,641,80,561],120703:[497,6,759,80,679],120704:[493,202,635,80,555],120705:[503,194,592,80,512],120706:[524,8,711,80,631],120707:[497,6,619,80,539],120708:[483,10,622,80,542],120709:[493,212,760,80,680],120710:[497,212,750,79,670],120711:[661,212,720,80,640],120712:[497,-4,762,80,682],120713:[671,11,585,80,505],120714:[505,8,542,80,462],120715:[671,10,615,80,535],120716:[507,10,676,80,596],120717:[671,212,729,80,649],120718:[493,202,615,80,535],120719:[608,-4,764,80,684],120720:[671,0,769,80,689],120721:[671,0,776,80,696],120722:[671,0,764,80,684],120723:[650,0,829,80,749],120724:[671,0,777,80,697],120725:[671,0,796,80,716],120726:[671,0,833,80,753],120727:[682,11,809,80,729],120728:[671,0,438,80,358],120729:[671,0,854,80,774],120730:[671,0,769,80,689],120731:[671,0,942,80,862],120732:[671,0,837,80,757],120733:[671,0,818,80,738],120734:[682,11,809,80,729],120735:[671,0,833,80,753],120736:[671,0,766,80,686],120737:[682,11,809,80,729],120738:[671,0,791,80,711],120739:[671,0,711,80,631],120740:[671,0,721,80,641],120741:[671,0,768,80,688],120742:[671,0,863,80,783],120743:[671,0,779,80,699],120744:[682,0,847,80,767],120745:[640,10,829,142,811],120746:[505,10,823,80,743],120747:[671,202,751,80,671],120748:[497,230,718,80,638],120749:[666,10,663,80,583],120750:[505,9,612,80,532],120751:[677,194,668,80,588],120752:[505,202,672,80,592],120753:[664,10,620,80,540],120754:[497,6,365,80,285],120755:[497,0,694,80,614],120756:[673,0,731,80,651],120757:[497,202,767,80,687],120758:[497,0,637,80,557],120759:[677,194,653,80,573],120760:[505,8,658,80,578],120761:[497,6,788,80,708],120762:[493,202,738,80,658],120763:[503,194,607,80,527],120764:[524,8,779,80,699],120765:[497,6,648,80,568],120766:[483,10,629,80,549],120767:[493,212,775,80,695],120768:[497,212,822,80,742],120769:[661,212,756,80,676],120770:[497,-4,778,80,698],120771:[671,11,624,80,544],120772:[505,8,594,80,514],120773:[671,10,661,80,581],120774:[507,10,758,80,678],120775:[671,212,742,80,662],120776:[493,202,658,80,578],120777:[603,-4,786,80,706],120802:[652,14,519,43,470],120803:[652,0,536,102,327],120804:[652,0,518,34,473],120805:[652,14,518,32,468],120806:[652,0,517,28,481],120807:[638,14,518,35,475],120808:[652,14,518,43,475],120809:[638,0,518,46,482],120810:[652,14,518,37,475],120811:[652,14,518,38,471],120812:[666,8,507,29,468],120813:[652,0,525,68,347],120814:[666,0,507,30,466],120815:[666,8,507,29,467],120816:[652,0,506,24,472],120817:[652,8,507,27,468],120818:[666,8,507,32,470],120819:[652,0,506,29,478],120820:[666,8,506,22,475],120821:[666,8,507,28,467]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_SansSerif"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/SansSerif/Regular/Main.js"]);
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MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_NonUnicode={directory:"NonUnicode/Regular",family:"GyreTermesMathJax_NonUnicode",testString:"\u00A0\uE000\uE001\uE002\uE003\uE004\uE005\uE006\uE007\uE008\uE009\uE00A\uE00B\uE00C\uE00D",32:[0,0,250,0,0],160:[0,0,250,0,0],57344:[-38,281,333,97,236],57345:[684,-497,333,68,265],57346:[683,0,791,32,796],57347:[686,14,760,30,730],57348:[662,0,580,40,540],57349:[250,-201,750,0,750],57350:[250,-201,667,0,667],57351:[721,59,1000,25,974],57352:[676,-505,333,-94,296],57353:[-89,191,333,115,217],57354:[-113,167,333,11,322],57355:[67,67,541,40,502],57356:[676,14,1060,40,1020],57357:[371,0,336,-4,286],57358:[480,-36,500,17,483],57359:[824,162,722,34,688],57360:[608,162,500,29,470],57361:[674,0,814,27,787],57362:[674,0,914,38,874],57363:[460,10,508,51,496],57364:[460,10,577,65,555],57365:[851,0,814,27,787],57366:[851,0,914,38,874],57367:[675,10,508,51,496],57368:[675,10,577,65,555],57369:[851,0,814,27,787],57370:[851,0,914,38,874],57371:[669,10,508,51,496],57372:[669,10,577,65,555],57373:[1010,0,814,27,787],57374:[1010,0,914,38,874],57375:[798,10,508,51,496],57376:[798,10,577,65,555],57377:[851,191,814,27,787],57378:[851,191,914,38,874],57379:[669,191,508,51,496],57380:[669,191,577,65,555],57381:[1010,0,814,27,787],57382:[1010,0,914,38,874],57383:[798,10,508,51,496],57384:[798,10,577,65,555],57385:[984,0,814,27,787],57386:[984,0,914,38,874],57387:[772,10,508,51,496],57388:[772,10,577,65,555],57389:[984,0,814,27,787],57390:[984,0,914,38,874],57391:[772,10,508,51,496],57392:[772,10,577,65,555],57393:[847,0,814,27,787],57394:[847,0,914,38,874],57395:[674,10,508,51,496],57396:[674,10,577,65,555],57397:[1006,0,814,27,787],57398:[1006,0,914,38,874],57399:[794,10,508,51,496],57400:[794,10,577,65,555],57401:[847,191,814,27,787],57402:[847,191,914,38,874],57403:[674,191,508,51,496],57404:[674,191,577,65,555],57405:[1006,0,814,27,787],57406:[1006,0,914,38,874],57407:[794,10,508,51,496],57408:[794,10,577,65,555],57409:[1020,0,814,27,787],57410:[1020,0,914,38,874],57411:[808,10,508,51,496],57412:[808,10,577,65,555],57413:[983,0,814,27,787],57414:[983,0,914,38,874],57415:[771,10,508,51,496],57416:[771,10,577,65,555],57417:[675,-504,386,112,359],57418:[675,-504,443,133,404],57419:[832,0,814,27,787],57420:[832,0,914,38,874],57421:[640,10,508,51,496],57422:[640,10,577,65,555],57423:[674,191,814,27,787],57424:[674,191,914,38,874],57425:[460,191,508,51,496],57426:[460,191,577,65,555],57427:[662,0,998,10,959],57428:[662,0,1116,20,1064],57429:[460,10,754,52,705],57430:[460,10,847,66,785],57431:[851,0,814,27,787],57432:[851,0,914,38,874],57433:[675,10,508,51,496],57434:[675,10,577,65,555],57435:[896,0,814,27,787],57436:[896,0,914,38,874],57437:[684,10,508,51,496],57438:[684,10,577,65,555],57439:[809,0,814,27,787],57440:[809,0,914,38,874],57441:[617,10,508,51,496],57442:[617,10,577,65,555],57443:[676,13,876,56,835],57444:[676,13,981,71,928],57445:[674,245,814,27,787],57446:[674,245,914,38,874],57447:[460,245,508,51,496],57448:[460,245,577,65,555],57449:[896,0,814,27,787],57450:[896,0,914,38,874],57451:[690,10,508,51,496],57452:[690,10,577,65,555],57453:[676,14,1033,138,900],57454:[676,14,1154,160,999],57455:[835,0,814,27,787],57456:[835,0,914,38,874],57457:[643,10,508,51,496],57458:[643,10,577,65,555],57459:[662,0,754,29,662],57460:[662,0,847,41,738],57461:[683,10,570,13,525],57462:[683,10,645,24,586],57463:[669,-512,386,39,348],57464:[669,-512,443,51,391],57465:[662,156,240,84,156],57466:[662,156,282,101,181],57467:[676,14,754,41,706],57468:[676,14,847,54,786],57469:[460,10,508,38,463],57470:[460,10,577,50,519],57471:[851,14,754,41,706],57472:[851,14,847,54,786],57473:[675,10,508,38,463],57474:[675,10,577,50,519],57475:[674,-507,386,22,364],57476:[674,-507,443,33,410],57477:[847,14,754,41,706],57478:[847,14,847,54,786],57479:[674,10,508,38,463],57480:[674,10,577,50,519],57481:[676,215,754,41,706],57482:[676,215,847,54,786],57483:[460,215,508,38,463],57484:[460,215,577,50,519],57485:[5,215,386,67,297],57486:[5,215,443,83,336],57487:[579,138,570,68,503],57488:[579,138,645,84,562],57489:[674,-507,386,22,364],57490:[674,-507,443,33,410],57491:[459,11,326,99,221],57492:[459,11,376,118,252],57493:[102,141,295,72,225],57494:[102,141,343,88,256],57495:[662,0,814,28,764],57496:[662,0,914,39,849],57497:[683,10,570,40,550],57498:[683,10,645,53,614],57499:[847,0,814,28,764],57500:[847,0,914,39,849],57501:[683,10,570,40,673],57502:[683,10,645,53,750],57503:[662,0,814,28,764],57504:[662,0,914,39,849],57505:[683,10,570,40,560],57506:[683,10,645,53,625],57507:[640,-541,386,30,358],57508:[640,-541,443,42,402],57509:[727,87,570,58,513],57510:[727,87,645,73,573],57511:[641,-539,386,137,249],57512:[641,-539,443,159,283],57513:[-89,191,386,137,249],57514:[-89,191,443,159,283],57515:[662,0,692,23,667],57516:[662,0,779,35,742],57517:[460,10,508,38,476],57518:[460,10,577,50,533],57519:[851,0,692,23,667],57520:[851,0,779,35,742],57521:[675,10,508,38,476],57522:[675,10,577,50,533],57523:[847,0,692,23,667],57524:[847,0,779,35,742],57525:[674,10,508,38,476],57526:[674,10,577,50,533],57527:[847,0,692,23,667],57528:[847,0,779,35,742],57529:[674,10,508,38,476],57530:[674,10,577,50,533],57531:[1006,0,692,23,667],57532:[1006,0,779,35,742],57533:[794,10,508,38,476],57534:[794,10,577,50,533],57535:[847,191,692,23,667],57536:[847,191,779,35,742],57537:[674,191,508,38,476],57538:[674,191,577,50,533],57539:[1006,0,692,23,667],57540:[1006,0,779,35,742],57541:[794,10,508,38,476],57542:[794,10,577,50,533],57543:[1020,0,692,23,667],57544:[1020,0,779,35,742],57545:[808,10,508,38,476],57546:[808,10,577,50,533],57547:[983,0,692,23,667],57548:[983,0,779,35,742],57549:[771,10,508,38,476],57550:[771,10,577,50,533],57551:[832,0,692,23,667],57552:[832,0,779,35,742],57553:[640,10,508,38,476],57554:[640,10,577,50,533],57555:[833,0,692,23,667],57556:[833,0,779,35,742],57557:[641,10,508,38,476],57558:[641,10,577,50,533],57559:[662,191,692,23,667],57560:[662,191,779,35,742],57561:[460,191,508,38,476],57562:[460,191,577,50,533],57563:[851,0,692,23,667],57564:[851,0,779,35,742],57565:[675,10,508,38,476],57566:[675,10,577,50,533],57567:[896,0,692,23,667],57568:[896,0,779,35,742],57569:[684,10,508,38,476],57570:[684,10,577,50,533],57571:[676,14,570,72,500],57572:[676,14,645,88,558],57573:[809,0,692,23,667],57574:[809,0,779,35,742],57575:[617,10,508,38,476],57576:[617,10,577,50,533],57577:[662,218,814,23,788],57578:[662,218,914,35,875],57579:[460,218,570,28,476],57580:[460,218,645,39,533],57581:[662,245,692,23,667],57582:[662,245,779,35,742],57583:[460,245,508,38,476],57584:[460,245,577,50,533],57585:[662,0,814,28,764],57586:[662,0,914,39,849],57587:[686,10,570,42,528],57588:[686,10,645,55,590],57589:[835,0,692,23,667],57590:[835,0,779,35,742],57591:[643,10,508,38,476],57592:[643,10,577,50,533],57593:[674,15,570,14,557],57594:[674,15,645,25,621],57595:[676,9,386,153,271],57596:[676,9,443,177,307],57597:[459,226,386,116,233],57598:[459,226,443,136,266],57599:[662,0,632,23,611],57600:[662,0,713,35,681],57601:[683,0,386,32,431],57602:[683,0,443,44,483],57603:[683,0,890,45,886],57604:[683,0,997,59,983],57605:[683,0,680,44,725],57606:[683,0,766,58,807],57607:[683,0,930,44,881],57608:[683,0,1041,58,978],57609:[683,0,930,44,881],57610:[683,0,1041,58,978],57611:[683,0,632,44,583],57612:[683,0,713,58,650],57613:[688,14,570,45,492],57614:[688,14,645,59,550],57615:[683,0,632,45,583],57616:[683,0,713,59,650],57617:[676,0,570,23,529],57618:[676,0,645,35,591],57619:[676,14,814,45,790],57620:[676,14,914,59,878],57621:[460,218,570,41,527],57622:[460,218,645,54,589],57623:[851,14,814,45,790],57624:[851,14,914,59,878],57625:[669,218,570,41,527],57626:[669,218,645,54,589],57627:[676,281,814,45,790],57628:[676,281,914,59,878],57629:[733,218,570,41,527],57630:[733,218,645,54,589],57631:[676,14,1186,54,1132],57632:[676,14,1323,68,1254],57633:[683,9,570,23,525],57634:[683,9,645,35,586],57635:[675,-504,386,28,274],57636:[675,-504,443,39,310],57637:[411,-33,570,73,525],57638:[411,-33,645,89,586],57639:[411,-33,570,60,512],57640:[411,-33,645,74,572],57641:[411,-33,386,73,316],57642:[411,-33,443,89,356],57643:[411,-33,386,60,303],57644:[411,-33,443,74,342],57645:[662,0,814,31,782],57646:[662,0,914,43,869],57647:[683,0,570,20,546],57648:[683,0,645,31,609],57649:[684,-497,386,85,302],57650:[684,-497,443,102,341],57651:[676,-505,386,51,480],57652:[676,-505,443,65,537],57653:[257,-194,386,53,324],57654:[257,-194,443,67,365],57655:[662,0,386,30,357],57656:[662,0,443,42,401],57657:[641,0,326,28,288],57658:[641,0,376,39,326],57659:[851,0,386,30,363],57660:[851,0,443,42,408],57661:[675,0,326,28,327],57662:[675,0,376,39,368],57663:[847,0,386,3,384],57664:[847,0,443,13,431],57665:[674,0,326,-10,332],57666:[674,0,376,-2,375],57667:[832,0,386,30,358],57668:[832,0,443,42,402],57669:[640,0,326,-2,326],57670:[640,0,376,7,367],57671:[833,0,386,30,357],57672:[833,0,443,42,401],57673:[662,191,386,30,357],57674:[662,191,443,42,401],57675:[641,191,326,28,288],57676:[641,191,376,39,326],57677:[851,0,386,23,357],57678:[851,0,443,35,401],57679:[675,0,326,-4,288],57680:[675,0,376,4,326],57681:[896,0,386,30,357],57682:[896,0,443,42,401],57683:[684,0,326,28,288],57684:[684,0,376,39,326],57685:[662,14,886,54,832],57686:[662,14,992,68,924],57687:[641,218,609,54,564],57688:[641,218,687,68,630],57689:[809,0,386,22,364],57690:[809,0,443,33,410],57691:[617,0,326,-10,332],57692:[617,0,376,-2,375],57693:[662,245,386,30,357],57694:[662,245,443,42,401],57695:[641,245,326,28,288],57696:[641,245,376,39,326],57697:[835,0,386,11,374],57698:[835,0,443,21,421],57699:[643,0,326,-21,342],57700:[643,0,376,-14,385],57701:[662,14,448,21,417],57702:[662,14,511,32,468],57703:[641,218,326,-67,232],57704:[641,218,376,-65,264],57705:[662,0,814,47,805],57706:[662,0,914,61,895],57707:[683,0,570,18,566],57708:[683,0,645,28,631],57709:[662,281,814,47,805],57710:[662,281,914,61,895],57711:[683,281,570,18,566],57712:[683,281,645,28,631],57713:[662,0,692,23,668],57714:[662,0,779,35,744],57715:[683,0,326,31,293],57716:[683,0,376,43,331],57717:[851,0,692,23,668],57718:[851,0,779,35,744],57719:[872,0,326,31,321],57720:[872,0,376,43,362],57721:[662,0,692,23,668],57722:[662,0,779,35,744],57723:[683,0,326,31,407],57724:[683,0,376,43,457],57725:[662,281,692,23,668],57726:[662,281,779,35,744],57727:[683,281,326,31,293],57728:[683,281,376,43,331],57729:[683,0,386,32,431],57730:[683,0,443,44,483],57731:[662,0,692,23,668],57732:[662,0,779,35,744],57733:[683,0,326,27,300],57734:[683,0,376,38,339],57735:[662,0,998,23,959],57736:[662,0,1116,35,1064],57737:[460,0,876,28,863],57738:[460,0,981,39,958],57739:[617,-563,386,22,364],57740:[617,-563,443,33,410],57741:[450,250,669,98,615],57742:[450,250,754,117,686],57743:[662,11,814,23,788],57744:[662,11,914,35,875],57745:[460,0,570,28,544],57746:[460,0,645,39,607],57747:[851,11,814,23,788],57748:[851,11,914,35,875],57749:[675,0,570,28,544],57750:[675,0,645,39,607],57751:[847,11,814,23,788],57752:[847,11,914,35,875],57753:[674,0,570,28,544],57754:[674,0,645,39,607],57755:[662,281,814,23,788],57756:[662,281,914,35,875],57757:[460,281,570,28,544],57758:[460,281,645,39,607],57759:[676,22,570,43,515],57760:[676,22,645,56,575],57761:[835,11,814,23,788],57762:[835,11,914,35,875],57763:[643,0,570,28,544],57764:[643,0,645,39,607],57765:[662,0,570,16,556],57766:[662,0,645,26,620],57767:[676,14,814,47,767],57768:[676,14,914,61,852],57769:[460,10,570,42,527],57770:[460,10,645,55,589],57771:[851,14,814,47,767],57772:[851,14,914,61,852],57773:[675,10,570,42,527],57774:[675,10,645,55,589],57775:[847,14,814,47,767],57776:[847,14,914,61,852],57777:[674,10,570,42,527],57778:[674,10,645,55,589],57779:[1006,14,814,47,767],57780:[1006,14,914,61,852],57781:[794,10,570,42,527],57782:[794,10,645,55,589],57783:[847,191,814,47,767],57784:[847,191,914,61,852],57785:[674,191,570,42,527],57786:[674,191,645,55,589],57787:[1006,14,814,47,767],57788:[1006,14,914,61,852],57789:[794,10,570,42,527],57790:[794,10,645,55,589],57791:[1020,14,814,47,767],57792:[1020,14,914,61,852],57793:[808,10,570,42,527],57794:[808,10,645,55,589],57795:[983,14,814,47,767],57796:[983,14,914,61,852],57797:[771,10,570,42,527],57798:[771,10,645,55,589],57799:[832,14,814,47,767],57800:[832,14,914,61,852],57801:[640,10,570,42,527],57802:[640,10,645,55,589],57803:[676,191,814,47,767],57804:[676,191,914,61,852],57805:[460,191,570,42,527],57806:[460,191,645,55,589],57807:[668,6,998,43,984],57808:[668,6,1116,56,1091],57809:[460,10,814,43,769],57810:[460,10,914,56,855],57811:[17,245,386,99,297],57812:[17,245,443,118,336],57813:[851,14,814,47,767],57814:[851,14,914,61,852],57815:[675,10,570,42,527],57816:[675,10,645,55,589],57817:[896,14,814,47,767],57818:[896,14,914,61,852],57819:[684,10,570,42,527],57820:[684,10,645,55,589],57821:[771,14,814,47,767],57822:[771,14,914,61,852],57823:[559,10,570,42,530],57824:[559,10,645,55,592],57825:[851,14,814,47,767],57826:[851,14,914,61,852],57827:[675,10,570,42,530],57828:[675,10,645,55,592],57829:[771,191,814,47,767],57830:[771,191,914,61,852],57831:[559,191,570,42,530],57832:[559,191,645,55,592],57833:[851,14,814,47,767],57834:[851,14,914,61,852],57835:[675,10,570,42,530],57836:[675,10,645,55,592],57837:[896,14,814,47,767],57838:[896,14,914,61,852],57839:[684,10,570,42,530],57840:[684,10,645,55,592],57841:[835,14,814,47,767],57842:[835,14,914,61,852],57843:[643,10,570,42,530],57844:[643,10,645,55,592],57845:[851,14,814,47,767],57846:[851,14,914,61,852],57847:[676,10,570,42,572],57848:[676,10,645,55,638],57849:[809,14,814,47,767],57850:[809,14,914,61,852],57851:[617,10,570,42,527],57852:[617,10,645,55,589],57853:[676,0,570,132,443],57854:[676,0,645,154,497],57855:[824,162,814,47,767],57856:[824,162,914,61,852],57857:[608,162,570,42,527],57858:[608,162,645,55,589],57859:[734,80,814,47,767],57860:[734,80,914,61,852],57861:[551,112,570,42,527],57862:[551,112,645,55,589],57863:[835,14,814,47,767],57864:[835,14,914,61,852],57865:[643,10,570,42,527],57866:[643,10,645,55,589],57867:[662,0,632,28,606],57868:[662,0,713,39,676],57869:[460,217,570,16,527],57870:[460,217,645,26,589],57871:[662,154,518,-14,505],57872:[662,154,588,-7,565],57873:[676,13,936,64,871],57874:[676,13,1048,79,967],57875:[100,11,295,87,209],57876:[100,11,343,105,239],57877:[676,13,1472,25,1447],57878:[676,13,1637,37,1600],57879:[676,13,1120,25,1095],57880:[676,13,1250,37,1213],57881:[676,178,814,47,781],57882:[676,178,914,61,868],57883:[461,217,570,36,547],57884:[461,217,645,49,610],57885:[676,8,508,85,465],57886:[676,8,577,102,521],57887:[458,226,508,43,424],57888:[458,226,577,56,475],57889:[676,-431,469,95,374],57890:[676,-431,534,113,421],57891:[102,141,508,60,468],57892:[102,141,577,74,523],57893:[676,-433,508,57,465],57894:[676,-433,577,72,521],57895:[676,-433,508,43,451],57896:[676,-433,577,56,505],57897:[676,-433,386,137,289],57898:[676,-433,443,159,327],57899:[676,-433,386,97,250],57900:[676,-433,443,116,284],57901:[102,141,386,97,250],57902:[102,141,443,116,284],57903:[676,-431,218,63,156],57904:[676,-431,258,78,181],57905:[662,0,754,29,735],57906:[662,0,847,41,817],57907:[460,0,386,16,379],57908:[460,0,443,26,425],57909:[851,0,754,29,735],57910:[851,0,847,41,817],57911:[675,0,386,16,379],57912:[675,0,443,26,425],57913:[847,0,754,29,735],57914:[847,0,847,41,817],57915:[674,0,386,16,379],57916:[674,0,443,26,425],57917:[662,281,754,29,735],57918:[662,281,847,41,817],57919:[460,281,386,16,379],57920:[460,281,443,26,425],57921:[690,-491,386,84,303],57922:[690,-491,443,101,342],57923:[676,14,632,56,550],57924:[676,14,713,71,614],57925:[459,10,448,66,393],57926:[459,10,511,82,441],57927:[851,14,632,56,550],57928:[851,14,713,71,614],57929:[675,10,448,66,393],57930:[675,10,511,82,441],57931:[847,14,632,56,550],57932:[847,14,713,71,614],57933:[674,10,448,47,393],57934:[674,10,511,61,441],57935:[676,225,632,56,550],57936:[676,225,713,71,614],57937:[459,215,448,66,393],57938:[459,215,511,82,441],57939:[676,281,632,56,550],57940:[676,281,713,71,614],57941:[459,281,448,66,393],57942:[459,281,511,82,441],57943:[676,148,570,87,479],57944:[676,148,645,105,535],57945:[459,141,326,98,251],57946:[459,141,376,117,285],57947:[662,8,570,32,504],57948:[662,8,645,44,563],57949:[684,14,570,47,525],57950:[684,14,645,61,586],57951:[676,8,570,23,549],57952:[676,8,645,35,613],57953:[662,0,692,29,662],57954:[662,0,779,41,738],57955:[579,10,326,24,317],57956:[579,10,376,36,358],57957:[847,0,692,29,662],57958:[847,0,779,41,738],57959:[713,10,326,24,354],57960:[713,10,376,36,399],57961:[662,225,692,29,662],57962:[662,225,779,41,738],57963:[579,215,326,24,317],57964:[579,215,376,36,358],57965:[662,281,692,29,662],57966:[662,281,779,41,738],57967:[579,281,326,24,317],57968:[579,281,376,36,358],57969:[662,0,632,28,606],57970:[662,0,713,39,676],57971:[683,217,570,16,527],57972:[683,217,645,26,589],57973:[676,14,570,57,485],57974:[676,14,645,72,543],57975:[643,-537,386,11,374],57976:[643,-537,443,21,421],57977:[67,67,615,54,562],57978:[67,67,695,68,627],57979:[676,0,570,43,533],57980:[676,0,645,56,595],57981:[662,14,814,25,786],57982:[662,14,914,37,873],57983:[450,10,570,20,537],57984:[450,10,645,31,600],57985:[851,14,814,25,786],57986:[851,14,914,37,873],57987:[675,10,570,20,537],57988:[675,10,645,31,600],57989:[847,14,814,25,786],57990:[847,14,914,37,873],57991:[674,10,570,20,537],57992:[674,10,645,31,600],57993:[832,14,814,25,786],57994:[832,14,914,37,873],57995:[640,10,570,20,537],57996:[640,10,645,31,600],57997:[662,191,814,25,786],57998:[662,191,914,37,873],57999:[450,191,570,20,537],58000:[450,191,645,31,600],58001:[851,14,814,25,786],58002:[851,14,914,37,873],58003:[675,10,570,20,537],58004:[675,10,645,31,600],58005:[896,14,814,25,786],58006:[896,14,914,37,873],58007:[684,10,570,20,537],58008:[684,10,645,31,600],58009:[771,14,797,25,787],58010:[771,14,894,37,874],58011:[560,10,584,20,574],58012:[560,10,661,31,641],58013:[851,14,797,25,787],58014:[851,14,894,37,874],58015:[675,10,584,20,574],58016:[675,10,661,31,641],58017:[771,191,797,25,787],58018:[771,191,894,37,874],58019:[560,191,584,20,574],58020:[560,191,661,31,641],58021:[851,14,797,25,787],58022:[851,14,894,37,874],58023:[675,10,584,20,574],58024:[675,10,661,31,641],58025:[896,14,797,25,787],58026:[896,14,894,37,874],58027:[684,10,584,20,574],58028:[684,10,661,31,641],58029:[835,14,797,25,787],58030:[835,14,894,37,874],58031:[643,10,584,20,574],58032:[643,10,661,31,641],58033:[851,14,814,25,786],58034:[851,14,914,37,873],58035:[676,10,570,20,566],58036:[676,10,645,31,631],58037:[809,14,814,25,786],58038:[809,14,914,37,873],58039:[617,10,570,20,537],58040:[617,10,645,31,600],58041:[662,245,814,25,786],58042:[662,245,914,37,873],58043:[450,245,570,20,537],58044:[450,245,645,31,600],58045:[896,14,814,25,786],58046:[896,14,914,37,873],58047:[690,10,570,20,537],58048:[690,10,645,31,600],58049:[835,14,814,25,786],58050:[835,14,914,37,873],58051:[643,10,570,20,537],58052:[643,10,645,31,600],58053:[662,11,814,28,777],58054:[662,11,914,39,863],58055:[450,14,570,31,535],58056:[450,14,645,43,597],58057:[662,11,1058,16,1035],58058:[662,11,1182,26,1148],58059:[450,14,814,33,773],58060:[450,14,914,45,860],58061:[662,0,814,21,784],58062:[662,0,914,32,872],58063:[450,0,570,29,537],58064:[450,0,645,41,600],58065:[662,0,814,34,783],58066:[662,0,914,47,871],58067:[450,218,570,25,533],58068:[450,218,645,37,595],58069:[851,0,814,34,783],58070:[851,0,914,47,871],58071:[675,218,570,25,533],58072:[675,218,645,37,595],58073:[832,0,814,34,783],58074:[832,0,914,47,871],58075:[640,218,570,25,533],58076:[640,218,645,37,595],58077:[662,191,814,34,783],58078:[662,191,914,47,871],58079:[450,218,570,25,533],58080:[450,218,645,37,595],58081:[662,0,570,-48,573],58082:[662,0,645,-44,640],58083:[851,0,814,34,783],58084:[851,0,914,47,871],58085:[675,218,570,25,533],58086:[675,218,645,37,595],58087:[896,0,814,34,783],58088:[896,0,914,47,871],58089:[684,218,570,25,533],58090:[684,218,645,37,595],58091:[835,0,814,34,783],58092:[835,0,914,47,871],58093:[643,218,570,25,533],58094:[643,218,645,37,595],58095:[662,0,692,20,667],58096:[662,0,779,31,742],58097:[450,0,508,40,470],58098:[450,0,577,53,526],58099:[851,0,692,20,667],58100:[851,0,779,31,742],58101:[675,0,508,40,470],58102:[675,0,577,53,526],58103:[847,0,692,20,667],58104:[847,0,779,31,742],58105:[674,0,508,40,470],58106:[674,0,577,53,526],58107:[833,0,692,20,667],58108:[833,0,779,31,742],58109:[641,0,508,40,470],58110:[641,0,577,53,526],58111:[676,14,570,36,534],58112:[676,14,645,49,596],58113:[668,0,692,-46,630],58114:[668,0,779,-42,702],58115:[441,11,570,29,534],58116:[441,11,645,41,596],58117:[653,0,692,1,657],58118:[653,0,779,10,731],58119:[683,11,570,35,530],58120:[683,11,645,48,592],58121:[666,18,754,83,768],58122:[666,18,847,100,854],58123:[441,11,508,43,478],58124:[441,11,577,56,534],58125:[653,0,814,1,780],58126:[653,0,914,10,867],58127:[683,13,570,27,590],58128:[683,13,645,38,658],58129:[653,0,692,9,707],58130:[653,0,779,19,787],58131:[441,11,508,44,463],58132:[441,11,577,58,519],58133:[653,0,692,19,720],58134:[653,0,779,30,800],58135:[678,207,326,-152,476],58136:[678,207,376,-158,533],58137:[666,18,814,67,804],58138:[666,18,914,83,894],58139:[441,206,570,19,526],58140:[441,206,645,30,587],58141:[653,0,814,1,854],58142:[653,0,914,10,948],58143:[683,9,570,31,536],58144:[683,9,645,43,598],58145:[653,0,386,1,432],58146:[653,0,443,10,485],58147:[643,11,326,64,314],58148:[643,11,376,79,354],58149:[653,18,508,3,550],58150:[653,18,577,13,614],58151:[643,207,326,-126,341],58152:[643,207,376,-130,384],58153:[653,0,754,18,804],58154:[653,0,847,28,894],58155:[683,11,508,25,517],58156:[683,11,577,37,578],58157:[653,0,632,1,625],58158:[653,0,713,10,696],58159:[683,11,326,55,317],58160:[683,11,376,70,358],58161:[653,0,936,-10,970],58162:[653,0,1048,-2,1076],58163:[441,9,814,23,784],58164:[441,9,914,35,872],58165:[653,15,754,-12,810],58166:[653,15,847,-4,900],58167:[441,9,570,25,531],58168:[441,9,645,37,594],58169:[666,18,814,76,779],58170:[666,18,914,93,866],58171:[441,11,570,40,525],58172:[441,11,645,53,586],58173:[653,0,692,10,676],58174:[653,0,779,20,752],58175:[441,205,570,-73,526],58176:[441,205,645,-71,587],58177:[666,182,814,75,779],58178:[666,182,914,91,866],58179:[441,205,570,38,541],58180:[441,205,645,50,604],58181:[653,0,692,-4,657],58182:[653,0,779,4,731],58183:[441,0,448,60,463],58184:[441,0,511,74,519],58185:[667,18,570,29,569],58186:[667,18,645,41,635],58187:[442,13,448,28,413],58188:[442,13,511,39,463],58189:[653,0,632,75,706],58190:[653,0,713,91,786],58191:[546,11,326,51,336],58192:[546,11,376,65,378],58193:[653,18,814,122,852],58194:[653,18,914,143,946],58195:[441,11,570,56,533],58196:[441,11,645,71,595],58197:[653,18,692,94,767],58198:[653,18,779,112,852],58199:[441,18,508,33,479],58200:[441,18,577,45,535],58201:[653,18,936,88,1007],58202:[653,18,1048,106,1116],58203:[441,18,754,28,723],58204:[441,18,847,39,804],58205:[653,0,692,-22,731],58206:[653,0,779,-15,813],58207:[441,11,508,-20,502],58208:[441,11,577,-13,561],58209:[653,0,632,96,706],58210:[653,0,713,114,786],58211:[441,206,508,-16,479],58212:[441,206,577,-9,535],58213:[653,0,632,3,677],58214:[653,0,713,13,753],58215:[428,81,448,8,428],58216:[428,81,511,18,480],58217:[461,0,278,16,255],58218:[461,203,333,-57,260],58219:[462,9,278,2,238],58220:[462,207,278,-189,239],58221:[674,0,954,98,856],58222:[674,0,1067,117,950],58223:[668,0,873,98,775],58224:[668,0,978,117,861],58225:[690,0,944,98,846],58226:[690,0,1056,117,940],58227:[683,0,922,98,824],58228:[683,0,1032,117,915],58229:[662,0,830,98,732],58230:[662,0,931,117,814],58231:[653,0,852,98,754],58232:[653,0,955,117,838],58233:[676,0,859,98,761],58234:[676,0,963,117,846],58235:[669,0,909,98,811],58236:[669,0,1018,117,901],58237:[662,0,782,98,684],58238:[662,0,879,117,762],58239:[662,0,975,98,877],58240:[662,0,1090,117,973],58241:[676,0,831,98,733],58242:[676,0,932,117,815],58243:[676,0,1030,98,932],58244:[676,0,1151,117,1034],58245:[662,0,838,98,740],58246:[662,0,940,117,823],58247:[653,0,895,98,797],58248:[653,0,1002,117,885],58249:[676,0,884,98,786],58250:[676,0,990,117,873],58251:[669,0,944,98,846],58252:[669,0,1056,117,940],58253:[662,0,842,98,744],58254:[662,0,944,117,827],58255:[653,0,869,98,771],58256:[653,0,974,117,857],58257:[676,0,863,98,765],58258:[676,0,967,117,850],58259:[669,0,857,98,759],58260:[669,0,961,117,844],58261:[662,0,947,98,849],58262:[662,0,1060,117,943],58263:[653,0,1049,98,951],58264:[653,0,1171,117,1055],58265:[676,0,1008,98,910],58266:[676,0,1127,117,1010],58267:[669,0,1101,98,1003],58268:[669,0,1229,117,1113],58269:[675,14,915,98,817],58270:[675,14,1025,117,908],58271:[666,18,899,98,801],58272:[666,18,1007,117,890],58273:[691,19,975,98,877],58274:[691,19,1090,117,973],58275:[685,18,948,98,850],58276:[685,18,1061,117,944],58277:[662,0,523,98,425],58278:[662,0,593,117,476],58279:[653,0,627,98,529],58280:[653,0,708,117,591],58281:[676,0,581,98,483],58282:[676,0,657,117,540],58283:[669,0,678,98,580],58284:[669,0,764,117,647],58285:[662,0,954,98,856],58286:[662,0,1067,117,950],58287:[653,0,983,98,885],58288:[653,0,1099,117,982],58289:[676,0,1009,98,911],58290:[676,0,1128,117,1011],58291:[669,0,991,98,893],58292:[669,0,1108,117,992],58293:[674,0,954,98,856],58294:[674,0,1067,117,950],58295:[668,0,873,98,775],58296:[668,0,978,117,861],58297:[690,0,944,98,846],58298:[690,0,1056,117,940],58299:[683,0,922,98,824],58300:[683,0,1032,117,915],58301:[662,0,1132,98,1034],58302:[662,0,1263,117,1147],58303:[653,0,1176,98,1078],58304:[653,0,1312,117,1195],58305:[676,0,1194,98,1096],58306:[676,0,1331,117,1214],58307:[669,12,1237,98,1139],58308:[669,12,1378,117,1261],58309:[662,11,959,98,861],58310:[662,11,1073,117,957],58311:[653,15,1018,98,920],58312:[653,15,1137,117,1021],58313:[676,18,950,98,852],58314:[676,18,1062,117,946],58315:[669,15,1049,98,951],58316:[669,15,1171,117,1055],58317:[662,0,819,98,721],58318:[662,0,918,117,802],58319:[653,0,924,98,826],58320:[653,0,1035,117,918],58321:[662,0,824,98,726],58322:[662,0,925,117,808],58323:[662,0,981,98,883],58324:[662,0,1098,117,981],58325:[675,14,915,98,817],58326:[675,14,1025,117,908],58327:[666,18,899,98,801],58328:[666,18,1007,117,890],58329:[691,19,975,98,877],58330:[691,19,1090,117,973],58331:[685,18,926,98,828],58332:[685,18,1037,117,920],58333:[662,0,947,98,849],58334:[662,0,1060,117,943],58335:[653,0,1049,98,951],58336:[653,0,1171,117,1055],58337:[676,0,1008,98,910],58338:[676,0,1127,117,1010],58339:[669,0,1101,98,1003],58340:[669,0,1229,117,1113],58341:[662,0,775,98,677],58342:[662,0,870,117,753],58343:[653,0,862,98,764],58344:[653,0,966,117,849],58345:[676,0,838,98,740],58346:[676,0,940,117,823],58347:[669,0,900,98,802],58348:[669,0,1008,117,891],58349:[662,0,848,98,750],58350:[662,0,951,117,834],58351:[653,0,953,98,855],58352:[653,0,1066,117,949],58353:[662,0,882,98,784],58354:[662,0,989,117,872],58355:[662,0,1020,98,922],58356:[662,0,1140,117,1023],58357:[662,0,830,98,732],58358:[662,0,931,117,814],58359:[653,0,827,98,729],58360:[653,0,928,117,811],58361:[676,0,862,98,764],58362:[676,0,966,117,849],58363:[669,0,856,98,758],58364:[669,0,960,117,843],58365:[662,0,926,98,828],58366:[662,0,1037,117,920],58367:[653,0,898,98,799],58368:[653,0,1006,117,888],58369:[676,0,953,98,855],58370:[676,0,1066,117,949],58371:[676,0,884,98,785],58372:[676,0,991,117,874],58373:[662,0,814,98,716],58374:[662,0,914,117,797],58375:[653,0,799,97,700],58376:[653,0,896,116,779],58377:[676,0,915,98,817],58378:[676,0,1025,117,908],58379:[676,0,885,97,786],58380:[676,0,991,117,874],58381:[662,0,959,98,861],58382:[662,0,1073,117,957],58383:[653,0,948,98,850],58384:[653,0,1061,117,944],58385:[676,0,947,98,849],58386:[676,0,1060,117,943],58387:[669,0,986,98,888],58388:[669,0,1102,117,986],58389:[662,0,899,98,801],58390:[662,0,1007,117,890],58391:[653,0,867,98,769],58392:[653,0,972,117,855],58393:[676,0,988,98,890],58394:[676,0,1105,117,988],58395:[676,0,966,98,868],58396:[676,0,1081,117,964],58397:[676,0,958,98,860],58398:[676,0,1072,117,955],58399:[649,0,960,98,862],58400:[649,0,1074,117,957],58401:[691,0,955,98,857],58402:[691,0,1069,117,952],58403:[691,0,1002,98,903],58404:[691,0,1120,117,1003],58405:[460,17,718,98,619],58406:[460,17,808,117,690],58407:[441,16,730,97,632],58408:[441,16,821,116,704],58409:[473,14,767,98,669],58410:[473,14,862,117,745],58411:[473,14,821,97,723],58412:[473,14,921,116,804],58413:[673,217,639,98,541],58414:[673,217,721,117,604],58415:[645,208,783,98,685],58416:[645,208,880,117,763],58417:[691,217,735,98,637],58418:[691,217,827,117,710],58419:[691,217,890,98,792],58420:[691,217,997,117,880],58421:[461,234,760,98,662],58422:[461,234,854,117,738],58423:[442,224,772,98,674],58424:[442,224,868,117,751],58425:[473,232,812,98,714],58426:[473,232,911,117,794],58427:[473,232,846,98,748],58428:[473,232,949,117,832],58429:[671,16,682,98,584],58430:[671,16,768,117,652],58431:[645,15,713,97,615],58432:[645,15,802,116,686],58433:[691,14,753,98,655],58434:[691,14,846,117,729],58435:[691,14,787,98,688],58436:[691,14,884,116,766],58437:[460,16,613,98,515],58438:[460,16,692,117,575],58439:[441,15,645,98,546],58440:[441,15,727,116,610],58441:[473,14,650,98,552],58442:[473,14,733,117,617],58443:[473,14,707,97,608],58444:[473,14,795,116,678],58445:[460,16,541,98,443],58446:[460,16,614,117,497],58447:[441,15,597,97,499],58448:[441,15,674,116,558],58449:[482,14,594,98,496],58450:[482,14,672,117,555],58451:[482,14,658,97,560],58452:[482,14,742,116,625],58453:[667,210,621,98,523],58454:[667,210,701,117,584],58455:[639,201,670,97,571],58456:[639,201,755,117,637],58457:[667,215,621,98,523],58458:[667,215,701,117,584],58459:[667,215,684,98,585],58460:[667,215,770,116,653],58461:[460,217,679,98,581],58462:[460,217,765,117,648],58463:[441,208,659,98,560],58464:[441,208,743,117,626],58465:[473,218,760,98,662],58466:[473,218,854,117,738],58467:[473,218,737,98,638],58468:[473,218,829,117,711],58469:[673,16,627,97,529],58470:[673,16,708,116,591],58471:[645,15,654,98,556],58472:[645,15,738,116,620],58473:[691,14,724,98,626],58474:[691,14,814,117,698],58475:[691,14,745,97,647],58476:[691,14,838,116,721],58477:[673,16,820,98,722],58478:[673,16,920,117,803],58479:[645,15,786,98,687],58480:[645,15,882,117,765],58481:[693,14,931,98,833],58482:[693,14,1042,117,925],58483:[693,14,898,98,799],58484:[693,14,1005,117,888],58485:[460,17,529,98,431],58486:[460,17,600,117,483],58487:[441,16,448,98,350],58488:[441,16,511,117,394],58489:[473,14,592,98,494],58490:[473,14,669,117,552],58491:[473,14,507,98,409],58492:[473,14,576,117,459],58493:[460,15,780,98,682],58494:[460,15,876,117,759],58495:[441,14,765,98,666],58496:[441,14,859,117,742],58497:[473,14,866,98,768],58498:[473,14,970,117,854],58499:[473,14,842,98,743],58500:[473,14,944,117,826],58501:[460,16,764,98,666],58502:[460,16,858,117,741],58503:[441,15,740,97,641],58504:[441,15,831,117,714],58505:[473,14,734,98,636],58506:[473,14,825,117,708],58507:[473,14,805,97,707],58508:[473,14,904,117,786],58509:[673,18,753,98,655],58510:[673,18,846,117,729],58511:[645,17,759,98,661],58512:[645,17,853,117,736],58513:[691,14,812,98,714],58514:[691,14,911,117,794],58515:[691,14,841,98,743],58516:[691,14,943,117,826],58517:[444,218,702,98,604],58518:[444,218,790,117,673],58519:[426,209,774,98,676],58520:[426,209,869,117,752],58521:[461,218,779,98,681],58522:[461,218,875,117,758],58523:[461,218,853,98,755],58524:[461,218,956,117,839],58525:[460,16,684,98,586],58526:[460,16,771,117,654],58527:[441,15,685,98,586],58528:[441,15,771,117,654],58529:[473,11,752,98,654],58530:[473,11,845,117,728],58531:[473,11,760,98,662],58532:[473,11,854,117,737],58533:[667,210,620,98,522],58534:[667,210,699,117,583],58535:[639,201,674,98,576],58536:[639,201,759,116,642],58537:[667,215,618,98,520],58538:[667,215,698,117,581],58539:[667,215,697,97,598],58540:[667,215,785,116,668],58541:[460,10,680,98,582],58542:[460,10,766,117,649],58543:[441,11,681,98,583],58544:[441,11,767,117,650],58545:[473,14,692,98,594],58546:[473,14,779,117,663],58547:[473,13,689,98,591],58548:[473,13,776,117,659],58549:[471,16,799,98,701],58550:[471,16,897,117,780],58551:[452,15,862,97,764],58552:[452,15,967,116,850],58553:[481,14,807,98,709],58554:[481,14,905,117,788],58555:[481,14,923,97,825],58556:[481,14,1033,116,917],58557:[471,21,1008,98,910],58558:[471,21,1127,117,1010],58559:[452,20,1017,98,919],58560:[452,20,1136,117,1019],58561:[481,14,1071,98,973],58562:[481,14,1196,117,1079],58563:[481,14,1104,98,1006],58564:[481,14,1232,117,1115],58565:[460,218,618,98,520],58566:[460,218,698,117,581],58567:[441,209,739,98,641],58568:[441,209,831,117,714],58569:[473,218,698,98,600],58570:[473,218,785,117,669],58571:[473,218,824,98,725],58572:[473,218,924,117,807],58573:[460,217,627,98,529],58574:[460,217,708,117,591],58575:[441,208,654,97,555],58576:[441,208,737,116,620],58577:[473,217,698,98,600],58578:[473,217,785,117,669],58579:[473,217,760,98,662],58580:[473,217,855,116,738],58581:[471,16,677,98,579],58582:[471,16,762,117,646],58583:[452,15,743,98,645],58584:[452,15,836,116,719],58585:[471,14,761,98,663],58586:[471,14,856,117,739],58587:[471,14,836,98,738],58588:[471,14,938,116,821],58589:[460,210,620,98,522],58590:[460,210,699,117,583],58591:[441,201,660,98,561],58592:[441,201,744,116,626],58593:[473,215,620,98,522],58594:[473,215,699,117,583],58595:[473,215,691,97,593],58596:[473,215,778,116,661],58597:[471,16,711,98,613],58598:[471,16,800,117,683],58599:[452,15,732,98,634],58600:[452,15,823,117,706],58601:[481,16,741,98,643],58602:[481,16,833,117,716],58603:[481,16,796,98,698],58604:[481,16,893,117,776],58605:[460,16,666,98,568],58606:[460,16,750,117,633],58607:[441,15,667,98,569],58608:[441,15,752,117,635],58609:[473,14,724,98,626],58610:[473,14,814,117,698],58611:[473,14,733,98,634],58612:[473,14,824,117,707],58613:[460,218,770,98,672],58614:[460,218,865,117,748],58615:[441,209,766,98,667],58616:[441,209,860,116,743],58617:[476,218,913,98,815],58618:[476,218,1023,117,906],58619:[476,218,905,97,807],58620:[476,218,1014,116,897],58621:[657,217,792,98,694],58622:[657,217,889,117,773],58623:[630,208,788,97,689],58624:[630,208,885,116,767],58625:[677,218,935,98,837],58626:[677,218,1047,117,930],58627:[677,218,925,97,826],58628:[677,218,1035,116,918],58629:[460,236,753,98,655],58630:[460,236,846,117,729],58631:[441,226,907,98,809],58632:[441,226,1015,117,898],58633:[473,232,812,98,714],58634:[473,232,911,117,794],58635:[473,232,985,98,887],58636:[473,232,1101,117,984],58637:[460,218,878,98,780],58638:[460,218,984,117,867],58639:[441,209,865,97,767],58640:[441,209,970,116,853],58641:[473,218,988,98,890],58642:[473,218,1105,117,988],58643:[473,218,981,97,883],58644:[473,218,1097,116,980],58645:[463,16,864,98,766],58646:[463,16,968,117,851],58647:[444,15,859,97,760],58648:[444,15,963,116,846],58649:[475,14,888,98,790],58650:[475,14,995,117,878],58651:[475,14,869,98,771],58652:[475,14,974,117,857],58653:[674,0,856,98,758],58654:[674,0,960,117,843],58655:[668,0,775,98,677],58656:[668,0,870,117,753],58657:[690,0,857,98,759],58658:[690,0,961,117,844],58659:[683,0,829,98,731],58660:[683,0,929,117,813],58661:[673,17,627,98,529],58662:[673,17,708,117,591],58663:[645,16,664,98,566],58664:[645,16,749,116,631],58665:[691,14,698,98,600],58666:[691,14,785,117,669],58667:[691,14,757,97,658],58668:[691,14,851,116,733],58669:[664,10,856,98,758],58670:[664,10,960,117,843],58671:[658,10,775,98,677],58672:[658,10,870,117,753],58673:[680,10,857,98,759],58674:[680,10,961,117,844],58675:[673,10,829,98,731],58676:[673,10,929,117,813],58677:[675,14,915,98,817],58678:[675,14,1025,117,908],58679:[691,19,975,98,877],58680:[691,19,1090,117,973],58681:[666,18,899,98,801],58682:[666,18,1007,117,890],58683:[685,18,948,98,850],58684:[685,18,1061,117,944],58685:[723,19,684,54,630],58686:[723,19,771,68,702],58687:[729,29,594,54,540],58688:[729,29,672,68,603],58689:[740,18,536,54,481],58690:[740,18,607,68,538],58691:[717,16,594,54,540],58692:[717,16,672,68,603],58693:[482,0,214,69,146],58694:[482,201,207,-18,139],58695:[482,0,203,19,198],58696:[482,201,192,-115,188],58697:[497,0,264,67,193],58698:[497,201,257,4,189],58699:[497,0,264,67,299],58700:[497,201,257,-38,295],58701:[494,0,455,79,375],58702:[497,218,493,80,402],58703:[406,14,466,80,386],58704:[410,308,770,80,690],58705:[411,14,501,80,421],58706:[411,291,811,80,731],58707:[445,25,337,80,257],58708:[445,177,319,80,228],58709:[455,23,378,80,298],58710:[455,169,360,80,280],58711:[417,0,600,92,508],58712:[417,186,600,147,458],58713:[650,150,466,80,386],58714:[606,106,659,80,579],58715:[650,150,466,80,386],58716:[604,104,661,80,581],58717:[650,150,466,80,386],58718:[602,102,660,80,580],58719:[650,150,466,80,386],58720:[600,100,659,80,579],58721:[650,150,466,80,386],58722:[597,97,660,80,580],58723:[650,150,466,80,386],58724:[594,94,660,80,580],58725:[638,-149,444,73,371],58726:[638,-149,444,73,371],58727:[638,-149,744,73,671],58728:[638,-149,744,73,671],58729:[638,-149,1044,73,971],58730:[638,-149,1044,73,971],58731:[638,-149,1344,73,1271],58732:[844,344,686,80,606],58733:[844,344,1077,80,997],58734:[844,344,1468,80,1388],58735:[844,344,1859,80,1779],58736:[844,344,734,80,654],58737:[844,344,1125,80,1045],58738:[844,344,1516,80,1436],58739:[844,344,750,80,710],58740:[844,344,750,80,710],58741:[844,344,739,80,699],58742:[844,344,713,80,673],58743:[959,459,708,80,628],58744:[959,459,1116,80,1036],58745:[959,459,1524,80,1444],58746:[959,459,1932,80,1852],58747:[959,459,758,80,678],58748:[959,459,1166,80,1086],58749:[959,459,1574,80,1494],58750:[959,459,774,80,734],58751:[959,459,774,80,734],58752:[959,459,759,80,719],58753:[959,459,736,80,696],58754:[1097,597,730,80,650],58755:[1097,597,1155,80,1075],58756:[1097,597,1580,80,1500],58757:[1097,597,2005,80,1925],58758:[1097,597,782,80,702],58759:[1097,597,1207,80,1127],58760:[1097,597,1632,80,1552],58761:[1097,597,797,80,757],58762:[1097,597,797,80,757],58763:[1097,597,779,80,739],58764:[1097,597,759,80,719],58765:[1462,962,776,80,696],58766:[1462,962,1235,80,1155],58767:[1462,962,1694,80,1614],58768:[1462,962,2153,80,2073],58769:[1462,962,832,80,752],58770:[1462,962,1291,80,1211],58771:[1462,962,1750,80,1670],58772:[1462,962,846,80,806],58773:[1462,962,846,80,806],58774:[1462,962,821,80,781],58775:[1462,962,807,80,767],58776:[1701,1201,800,80,720],58777:[1701,1201,1275,80,1195],58778:[1701,1201,1750,80,1670],58779:[1701,1201,2225,80,2145],58780:[1701,1201,858,80,778],58781:[1701,1201,1333,80,1253],58782:[1701,1201,1808,80,1728],58783:[1701,1201,871,80,831],58784:[1701,1201,871,80,831],58785:[1701,1201,842,80,802],58786:[1701,1201,832,80,792],58787:[1161,0,2225,80,1891],58788:[580,0,2225,334,1891],58789:[1161,0,2225,334,2145]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_NonUnicode"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/NonUnicode/Regular/Main.js"]);
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Monospace/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Symbols/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Normal/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Normal/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Normal={directory:"Normal/Regular",family:"GyreTermesMathJax_Normal",testString:"\u00A0\u210E\uD835\uDC00\uD835\uDC01\uD835\uDC02\uD835\uDC03\uD835\uDC04\uD835\uDC05\uD835\uDC06\uD835\uDC07\uD835\uDC08\uD835\uDC09\uD835\uDC0A\uD835\uDC0B\uD835\uDC0C",32:[0,0,250,0,0],160:[0,0,250,0,0],8462:[683,9,500,19,478],119808:[690,0,722,9,689],119809:[676,0,667,16,619],119810:[691,19,722,49,687],119811:[676,0,722,14,690],119812:[676,0,667,16,641],119813:[676,0,611,16,583],119814:[691,19,778,37,755],119815:[676,0,778,21,759],119816:[676,0,389,20,370],119817:[676,96,500,3,479],119818:[676,0,778,30,769],119819:[676,0,667,19,638],119820:[676,0,944,14,921],119821:[676,18,722,16,701],119822:[691,19,778,35,743],119823:[676,0,611,16,600],119824:[691,176,778,35,743],119825:[676,0,722,26,715],119826:[692,19,556,35,513],119827:[676,0,667,31,636],119828:[676,19,722,16,701],119829:[676,18,722,16,701],119830:[676,15,1000,19,981],119831:[676,0,722,16,699],119832:[676,0,722,15,699],119833:[676,0,667,28,634],119834:[473,14,500,25,488],119835:[676,14,556,17,521],119836:[473,14,444,25,430],119837:[676,14,556,25,534],119838:[473,14,444,25,426],119839:[691,0,333,14,389],119840:[473,206,500,28,483],119841:[676,0,556,16,534],119842:[687,0,278,16,255],119843:[687,203,333,-57,266],119844:[676,0,556,22,543],119845:[676,0,278,16,255],119846:[473,0,833,16,814],119847:[473,0,556,21,539],119848:[473,14,500,25,476],119849:[473,205,556,19,524],119850:[473,205,556,34,536],119851:[473,0,444,29,434],119852:[473,14,389,25,361],119853:[630,12,333,20,332],119854:[461,14,556,16,537],119855:[461,14,500,21,485],119856:[461,14,722,23,707],119857:[461,0,500,12,484],119858:[461,205,500,16,480],119859:[461,0,444,21,420],119860:[668,0,611,-51,564],119861:[653,0,611,-8,588],119862:[666,18,667,66,689],119863:[653,0,722,-8,700],119864:[653,0,611,-1,634],119865:[653,0,611,8,645],119866:[666,18,722,52,722],119867:[653,0,722,-8,767],119868:[653,0,333,-8,384],119869:[653,18,444,-6,491],119870:[653,0,667,7,722],119871:[653,0,556,-8,559],119872:[653,0,833,-18,873],119873:[653,15,667,-20,727],119874:[666,18,722,60,699],119875:[653,0,611,0,605],119876:[666,182,722,59,699],119877:[653,0,611,-13,588],119878:[667,18,500,17,508],119879:[653,0,556,59,633],119880:[653,18,722,102,765],119881:[653,18,611,76,688],119882:[653,18,833,71,906],119883:[653,0,611,-29,655],119884:[653,0,556,78,633],119885:[653,0,556,-6,606],119886:[441,11,500,17,476],119887:[683,11,500,23,473],119888:[441,11,444,30,425],119889:[683,13,500,15,527],119890:[441,11,444,31,412],119891:[678,207,278,-147,424],119892:[441,206,500,8,469],119894:[643,11,278,49,276],119895:[643,207,278,-124,301],119896:[683,11,444,14,461],119897:[683,11,278,41,279],119898:[441,9,722,12,704],119899:[441,9,500,14,474],119900:[441,11,500,27,468],119901:[441,205,500,-75,469],119902:[441,205,500,25,483],119903:[441,0,389,45,412],119904:[442,13,389,16,366],119905:[546,11,278,37,296],119906:[441,11,500,42,475],119907:[441,18,444,21,426],119908:[441,18,667,16,648],119909:[441,11,444,-27,447],119910:[441,206,444,-24,426],119911:[428,81,389,-2,380],119912:[683,0,667,-67,593],119913:[669,0,667,-24,624],119914:[685,18,667,32,677],119915:[669,0,722,-46,685],119916:[669,0,667,-27,653],119917:[669,0,667,-13,660],119918:[685,18,722,21,706],119919:[669,0,778,-24,799],119920:[669,0,389,-32,406],119921:[669,99,500,-46,524],119922:[669,0,667,-21,702],119923:[669,0,611,-22,590],119924:[669,12,889,-29,917],119925:[669,15,722,-27,748],119926:[685,18,722,27,691],119927:[669,0,611,-27,613],119928:[685,208,722,27,691],119929:[669,0,667,-29,623],119930:[685,18,556,2,526],119931:[669,0,611,50,650],119932:[669,18,722,67,744],119933:[669,18,667,65,715],119934:[669,18,889,65,940],119935:[669,0,667,-24,694],119936:[669,0,611,73,659],119937:[669,0,611,-11,590],119938:[462,14,500,-21,455],119939:[699,13,500,-14,444],119940:[462,13,444,-5,392],119941:[699,13,500,-21,517],119942:[462,13,444,5,398],119943:[698,205,333,-169,446],119944:[462,203,500,-52,478],119945:[699,9,556,-13,498],119946:[658,9,278,2,266],119947:[658,207,278,-189,284],119948:[699,8,500,-23,483],119949:[699,9,278,2,290],119950:[462,9,778,-14,722],119951:[462,9,556,-6,493],119952:[462,13,500,-3,441],119953:[462,205,500,-120,446],119954:[462,205,500,1,471],119955:[462,0,389,-21,389],119956:[462,13,389,-19,333],119957:[594,9,278,-11,281],119958:[462,9,556,15,492],119959:[462,13,444,16,401],119960:[462,13,667,16,614],119961:[462,13,500,-46,469],119962:[462,205,444,-94,392],119963:[449,78,389,-43,368],120484:[441,11,278,49,235],120485:[441,207,278,-124,246],120488:[690,0,840,80,760],120489:[676,0,763,80,683],120490:[676,0,737,80,657],120491:[690,0,761,80,681],120492:[676,0,785,80,705],120493:[676,0,766,80,686],120494:[676,0,898,80,818],120495:[691,19,868,80,788],120496:[676,0,510,80,430],120497:[676,0,899,80,819],120498:[690,0,840,80,760],120499:[676,0,1067,80,987],120500:[676,18,845,80,765],120501:[662,0,731,80,651],120502:[691,19,868,80,788],120503:[676,0,898,80,818],120504:[676,0,744,80,664],120505:[691,19,868,80,788],120506:[662,0,784,80,704],120507:[676,0,765,80,685],120508:[676,0,848,80,768],120509:[676,0,814,80,734],120510:[676,0,843,80,763],120511:[676,0,880,80,800],120512:[691,0,850,80,770],120513:[680,10,761,80,681],120514:[473,14,679,80,599],120515:[691,217,650,80,570],120516:[473,232,720,80,640],120517:[691,14,666,80,586],120518:[473,14,573,80,493],120519:[667,215,546,80,466],120520:[473,218,673,80,593],120521:[691,14,640,80,560],120522:[473,14,520,80,440],120523:[473,14,769,80,689],120524:[691,14,720,80,640],120525:[461,218,690,80,610],120526:[473,11,665,80,585],120527:[667,215,544,80,464],120528:[473,14,611,80,531],120529:[481,14,715,80,635],120530:[473,218,616,80,536],120531:[473,215,545,80,465],120532:[471,14,674,80,594],120533:[481,16,655,80,575],120534:[473,14,640,80,560],120535:[476,218,812,80,732],120536:[473,232,720,80,640],120537:[473,218,880,80,800],120538:[475,14,789,80,709],120539:[691,14,616,80,536],120540:[482,14,522,80,442],120541:[693,14,828,80,748],120542:[473,14,649,80,569],120543:[677,218,832,80,752],120544:[473,217,616,80,536],120545:[481,14,955,80,875],120546:[668,0,775,80,695],120547:[653,0,756,80,676],120548:[662,0,868,80,788],120549:[668,0,686,80,606],120550:[653,0,795,80,715],120551:[653,0,772,80,692],120552:[653,0,935,80,855],120553:[666,18,799,80,719],120554:[653,0,552,80,472],120555:[653,0,875,80,795],120556:[668,0,775,80,695],120557:[653,0,1051,80,971],120558:[653,15,907,80,827],120559:[653,0,822,80,742],120560:[666,18,799,80,719],120561:[653,0,935,80,855],120562:[653,0,765,80,685],120563:[666,18,799,80,719],120564:[653,0,848,80,768],120565:[653,0,734,80,654],120566:[653,0,798,80,717],120567:[653,0,708,79,627],120568:[653,0,844,80,764],120569:[653,0,770,80,690],120570:[649,0,855,80,774],120571:[658,10,686,80,606],120572:[441,16,645,79,565],120573:[645,208,694,80,614],120574:[442,224,684,80,604],120575:[645,15,630,80,550],120576:[441,15,568,79,487],120577:[639,201,591,80,510],120578:[441,208,581,80,500],120579:[645,15,577,80,496],120580:[441,16,389,80,309],120581:[441,14,677,80,596],120582:[645,17,672,80,592],120583:[426,209,685,80,605],120584:[441,15,604,80,524],120585:[639,201,594,80,514],120586:[441,11,601,80,521],120587:[452,15,766,80,686],120588:[441,209,654,80,573],120589:[441,201,582,80,501],120590:[452,15,658,80,578],120591:[452,15,647,80,567],120592:[441,15,588,80,508],120593:[441,209,678,80,598],120594:[441,226,806,80,726],120595:[441,209,768,79,688],120596:[444,15,763,79,682],120597:[645,16,586,79,505],120598:[441,15,524,79,444],120599:[645,15,696,80,615],120600:[441,15,654,79,574],120601:[630,208,698,79,617],120602:[441,208,576,79,496],120603:[452,20,906,80,826],120604:[683,0,820,80,740],120605:[669,0,808,80,728],120606:[676,0,918,80,838],120607:[683,0,735,80,655],120608:[669,0,840,80,760],120609:[669,0,761,80,681],120610:[669,0,983,80,903],120611:[685,18,844,80,764],120612:[669,0,598,80,518],120613:[669,0,883,80,803],120614:[683,0,820,80,740],120615:[669,12,1106,80,1026],120616:[669,15,935,80,855],120617:[662,0,874,80,794],120618:[685,18,824,80,744],120619:[669,0,983,80,903],120620:[669,0,800,80,720],120621:[685,18,844,80,764],120622:[662,0,909,80,829],120623:[669,0,760,80,680],120624:[676,0,786,80,705],120625:[676,0,786,79,706],120626:[669,0,878,80,798],120627:[676,0,860,80,780],120628:[691,0,892,80,812],120629:[673,10,735,80,655],120630:[473,14,728,80,648],120631:[691,217,791,80,710],120632:[473,232,751,80,671],120633:[691,14,697,80,617],120634:[473,14,624,80,544],120635:[667,215,604,79,523],120636:[473,218,652,80,571],120637:[691,14,659,79,579],120638:[473,14,443,80,363],120639:[473,14,747,80,666],120640:[691,14,746,80,666],120641:[461,218,757,80,677],120642:[473,11,673,80,592],120643:[667,215,615,79,535],120644:[473,13,608,80,528],120645:[481,14,821,80,741],120646:[473,218,731,80,650],120647:[473,215,610,79,530],120648:[471,14,742,79,662],120649:[481,16,705,80,625],120650:[473,14,648,80,567],120651:[476,218,805,79,724],120652:[473,232,877,80,797],120653:[473,218,874,80,794],120654:[475,14,772,80,692],120655:[691,14,670,80,589],120656:[482,14,580,80,500],120657:[693,14,798,80,717],120658:[473,14,714,80,633],120659:[677,218,822,79,742],120660:[473,217,673,80,593],120661:[481,14,985,80,905],120782:[688,13,500,24,476],120783:[688,0,500,65,442],120784:[688,0,500,17,478],120785:[688,14,500,16,468],120786:[688,0,500,19,475],120787:[676,8,500,22,470],120788:[688,13,500,28,475],120789:[676,0,500,17,477],120790:[688,13,500,28,472],120791:[688,13,500,26,473]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Normal"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Normal/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Marks/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Marks/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Marks={directory:"Marks/Regular",family:"GyreTermesMathJax_Marks",testString:"\u00A0\u02DB\u02DD\u0305\u0309\u030F\u0311\u0323\u0326\u032C\u032D\u032E\u032F\u0330\u0331",32:[0,0,250,0,0],160:[0,0,250,0,0],731:[17,245,333,81,261],733:[676,-505,333,37,427],773:[632,-588,0,-416,-83],777:[704,-517,0,-348,-151],783:[711,-540,0,-510,-120],785:[692,-567,0,-425,-75],803:[-89,191,0,-301,-199],806:[-38,281,0,-319,-180],812:[-70,204,0,-421,-79],813:[-80,214,0,-421,-79],814:[-70,195,0,-425,-75],815:[-88,213,0,-425,-75],816:[-88,197,0,-417,-83],817:[-113,167,0,-405,-94],818:[-70,114,0,-416,-83],819:[-70,228,0,-416,-83],831:[746,-588,0,-416,-83],8192:[0,0,500,0,0],8193:[0,0,1000,0,0],8199:[0,0,500,0,0],8200:[0,0,250,0,0],8203:[0,0,0,0,0],8204:[0,0,0,0,0],8205:[0,0,0,0,0],8208:[257,-194,333,39,285],8210:[357,-305,660,80,580],8213:[276,-224,1160,80,1080],8215:[-70,228,493,80,413],8218:[102,141,333,79,218],8222:[102,141,444,45,416],8226:[400,-100,460,80,380],8239:[0,0,200,0,0],8240:[676,13,1000,14,986],8241:[676,13,1320,14,1306],8246:[780,-450,521,60,461],8247:[780,-450,721,60,661],8249:[411,-33,333,57,278],8250:[411,-33,333,45,266],8251:[514,14,564,18,546],8253:[736,8,444,68,414],8274:[662,0,500,28,472],8287:[0,0,222,0,0],8288:[0,0,0,0,0],8289:[702,202,1008,52,956],8290:[0,0,0,0,0],8291:[0,0,0,0,0],8292:[0,0,0,0,0],8400:[710,-600,0,-438,-62],8401:[710,-600,0,-438,-62],8402:[650,150,0,-272,-228],8403:[500,0,0,-276,-224],8404:[768,-599,0,-452,-48],8405:[768,-599,0,-452,-48],8406:[710,-534,0,-443,-57],8408:[400,-100,0,-400,-100],8411:[660,-560,0,-500,0],8412:[660,-560,0,-600,100],8413:[668,168,0,-668,168],8414:[650,150,0,-650,150],8415:[872,372,0,-872,372],8417:[710,-534,0,-479,-21],8420:[735,209,0,-795,295],8421:[650,150,0,-403,-97],8422:[650,150,0,-344,-156],8424:[-70,170,0,-500,0],8425:[726,-548,0,-438,-63],8426:[430,-70,0,-595,95],8427:[650,150,0,-479,-21],8428:[-150,260,0,-438,-62],8429:[-150,260,0,-438,-62],8430:[-84,260,0,-443,-57],8431:[-84,260,0,-443,-57],8432:[747,-509,0,-356,-143],11800:[503,241,444,30,376],12310:[668,168,430,80,350],12311:[668,168,430,80,350]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Marks"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Size6/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Size6/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Size6={directory:"Size6/Regular",family:"GyreTermesMathJax_Size6",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,250,0,0],40:[1452,952,624,143,528],41:[1452,952,624,96,481],47:[2272,1772,1536,80,1456],91:[1466,966,491,143,395],92:[2272,1772,1536,80,1456],93:[1466,966,491,96,348],123:[1454,954,547,96,451],124:[1444,944,219,80,139],125:[1454,954,547,96,451],160:[0,0,250,0,0],770:[700,-535,1496,0,1496],771:[689,-531,1491,0,1491],774:[695,-539,1515,0,1515],780:[695,-530,1496,0,1496],785:[710,-553,1515,0,1515],812:[-70,235,1496,0,1496],813:[-80,245,1496,0,1496],814:[-70,226,1515,0,1515],815:[-88,244,1515,0,1515],816:[-88,246,1491,0,1491],8214:[1444,944,378,80,298],8260:[2272,1772,1536,80,1456],8425:[758,-548,2625,0,2625],8730:[1768,1242,674,120,700],8739:[1444,944,219,80,139],8741:[1444,944,378,80,298],8968:[1466,944,491,143,395],8969:[1466,944,491,96,348],8970:[1444,966,491,143,395],8971:[1444,966,491,96,348],9001:[2274,1774,554,96,458],9002:[2274,1774,554,96,458],9140:[758,-548,2625,0,2625],9141:[-98,308,2625,0,2625],9180:[758,-541,3514,0,3514],9181:[-91,308,3514,0,3514],9182:[792,-525,3519,0,3519],9183:[-75,341,3519,0,3519],9184:[748,-538,3584,0,3584],9185:[-88,298,3584,0,3584],10214:[1466,966,495,143,399],10215:[1466,966,495,96,352],10216:[2274,1774,554,96,458],10217:[2274,1774,554,96,458],10218:[2274,1774,825,96,729],10219:[2274,1774,825,96,729],10222:[1451,951,418,143,322],10223:[1451,951,418,96,275],57344:[372,-128,167,0,167],57345:[372,-128,166,0,166],57346:[372,-128,167,0,167],57347:[596,0,547,230,314],57348:[796,0,219,80,139],57349:[796,0,219,80,139],57350:[796,0,219,80,139],57351:[596,0,547,233,317],57352:[710,-600,188,0,188],57353:[644,-600,125,0,125],57354:[644,-600,187,0,187],57355:[644,-600,187,0,187],57356:[644,-600,125,0,125],57357:[710,-600,188,0,188],57358:[710,-534,191,0,191],57359:[644,-600,128,0,128],57360:[644,-600,191,0,191],57361:[644,-600,191,0,191],57362:[644,-600,128,0,128],57363:[710,-534,191,0,191],57364:[710,-534,218,0,218],57365:[644,-600,146,0,146],57366:[710,-534,218,0,218],57367:[-150,194,188,0,188],57368:[-150,194,125,0,125],57369:[-150,260,187,0,187],57370:[-150,260,187,0,187],57371:[-150,194,125,0,125],57372:[-150,194,188,0,188],57373:[-84,260,191,0,191],57374:[-150,194,128,0,128],57375:[-150,194,191,0,191],57376:[-150,194,191,0,191],57377:[-150,194,128,0,128],57378:[-84,260,191,0,191],57379:[430,-70,379,0,379],57380:[276,-224,252,0,252],57381:[276,-224,379,0,379],57382:[276,-224,379,0,379],57383:[276,-224,252,0,252],57384:[430,-70,379,0,379],57385:[379,0,520,234,286],57386:[252,0,520,234,286],57387:[379,0,520,80,440],57388:[379,0,520,80,440],57389:[252,0,520,234,286],57390:[379,0,520,234,286],57391:[430,-70,289,0,289],57392:[276,-224,72,0,72],57393:[430,-70,288,0,288],57394:[276,-224,289,0,289],57395:[276,-224,289,0,289],57396:[276,-224,72,0,72],57397:[430,-70,288,0,288],57398:[430,-70,289,0,289],57399:[430,-70,450,0,450],57400:[276,-224,300,0,300],57401:[430,-70,450,0,450],57402:[450,0,520,80,440],57403:[300,0,520,234,286],57404:[450,0,520,80,440],57405:[430,-70,343,0,343],57406:[276,-224,86,0,86],57407:[430,-70,342,0,342],57408:[430,-70,343,0,343],57409:[430,-70,446,0,446],57410:[276,-224,298,0,298],57411:[276,-224,446,0,446],57412:[276,-224,446,0,446],57413:[276,-224,298,0,298],57414:[430,-70,446,0,446],57415:[446,0,520,234,286],57416:[298,0,520,234,286],57417:[446,0,520,80,440],57418:[446,0,520,80,440],57419:[298,0,520,234,286],57420:[446,0,520,234,286],57421:[430,-70,450,0,450],57422:[276,-224,300,0,300],57423:[430,-70,450,0,450],57424:[430,-70,450,0,450],57425:[276,-224,300,0,300],57426:[430,-70,450,0,450],57427:[430,-70,379,0,379],57428:[276,-224,252,0,252],57429:[430,-70,379,0,379],57430:[430,-70,379,0,379],57431:[276,-224,252,0,252],57432:[430,-70,379,0,379],57433:[379,0,520,80,440],57434:[252,0,520,234,286],57435:[379,0,520,80,440],57436:[379,0,520,80,440],57437:[252,0,520,234,286],57438:[379,0,520,80,440],57439:[508,-224,389,0,389],57440:[276,-224,259,0,259],57441:[430,-70,388,0,388],57442:[430,-70,388,0,388],57443:[276,-224,259,0,259],57444:[508,-224,389,0,389],57445:[508,-18,389,0,389],57446:[276,-224,259,0,259],57447:[430,-70,388,0,388],57448:[430,-70,388,0,388],57449:[276,-224,259,0,259],57450:[508,-18,389,0,389],57451:[430,-224,375,0,375],57452:[276,-224,250,0,250],57453:[276,-224,375,0,375],57454:[276,-224,375,0,375],57455:[276,-224,250,0,250],57456:[430,-224,375,0,375],57457:[276,-70,375,0,375],57458:[276,-224,250,0,250],57459:[276,-224,375,0,375],57460:[276,-224,375,0,375],57461:[276,-224,250,0,250],57462:[276,-70,375,0,375],57463:[375,0,366,80,132],57464:[250,0,366,80,132],57465:[375,0,366,80,286],57466:[375,0,366,80,286],57467:[250,0,366,80,132],57468:[375,0,366,80,132],57469:[375,0,366,234,286],57470:[250,0,366,234,286],57471:[375,0,366,80,286],57472:[375,0,366,80,286],57473:[250,0,366,234,286],57474:[375,0,366,234,286],57475:[476,130,383,0,383],57476:[476,-24,255,0,255],57477:[630,-24,382,0,382],57478:[630,-24,383,0,383],57479:[476,-24,255,0,255],57480:[476,130,382,0,382],57481:[383,0,920,234,840],57482:[255,0,920,234,686],57483:[382,0,920,80,686],57484:[382,0,920,80,686],57485:[255,0,920,234,686],57486:[383,0,920,234,840],57487:[630,130,379,0,379],57488:[476,-24,252,0,252],57489:[476,-24,379,0,379],57490:[476,-24,379,0,379],57491:[476,-24,252,0,252],57492:[630,130,379,0,379],57493:[379,0,920,234,686],57494:[252,0,920,234,686],57495:[379,0,920,80,840],57496:[379,0,920,80,840],57497:[252,0,920,234,686],57498:[379,0,920,234,686],57499:[676,176,379,0,379],57500:[676,176,252,0,252],57501:[830,330,379,0,379],57502:[830,330,379,0,379],57503:[676,176,252,0,252],57504:[676,176,379,0,379],57505:[526,-128,375,0,375],57506:[372,-128,250,0,250],57507:[372,26,375,0,375],57508:[372,26,375,0,375],57509:[372,-128,250,0,250],57510:[526,-128,375,0,375],57511:[470,-30,379,0,379],57512:[352,-148,252,0,252],57513:[352,-148,379,0,379],57514:[352,-148,379,0,379],57515:[352,-148,252,0,252],57516:[470,-30,379,0,379],57517:[379,0,600,198,402],57518:[252,0,600,198,402],57519:[379,0,600,80,520],57520:[379,0,600,80,520],57521:[252,0,600,198,402],57522:[379,0,600,198,402],57523:[470,-30,450,0,450],57524:[352,-148,300,0,300],57525:[470,-30,450,0,450],57526:[450,0,600,80,520],57527:[300,0,600,198,402],57528:[450,0,600,80,520],57529:[470,-30,289,0,289],57530:[352,-148,72,0,72],57531:[500,0,288,0,288],57532:[352,-148,289,0,289],57533:[352,-148,289,0,289],57534:[352,-148,72,0,72],57535:[500,0,288,0,288],57536:[470,-30,289,0,289],57537:[470,-30,343,0,343],57538:[352,-148,86,0,86],57539:[500,0,342,0,342],57540:[470,-30,343,0,343],57541:[470,-30,446,0,446],57542:[352,-148,298,0,298],57543:[470,-30,446,0,446],57544:[470,-30,446,0,446],57545:[352,-148,298,0,298],57546:[470,-30,446,0,446],57547:[572,72,446,0,446],57548:[428,-72,298,0,298],57549:[428,-72,446,0,446],57550:[428,-72,446,0,446],57551:[428,-72,298,0,298],57552:[572,72,446,0,446],57553:[470,-30,463,0,463],57554:[344,-156,308,0,308],57555:[344,-156,462,0,462],57556:[344,-156,463,0,463],57557:[344,-156,308,0,308],57558:[470,-30,462,0,462],57559:[463,0,600,206,394],57560:[308,0,600,206,394],57561:[462,0,600,80,520],57562:[462,0,600,80,520],57563:[308,0,600,206,394],57564:[463,0,600,206,394],57565:[469,0,600,80,520],57566:[312,0,600,206,394],57567:[469,0,600,80,520],57568:[470,-30,469,0,469],57569:[344,-156,313,0,313],57570:[470,-30,469,0,469],57571:[470,-30,446,0,446],57572:[326,-174,298,0,298],57573:[326,-174,446,0,446],57574:[326,-174,446,0,446],57575:[326,-174,298,0,298],57576:[470,-30,446,0,446],57577:[446,0,600,224,376],57578:[298,0,600,224,376],57579:[446,0,600,80,520],57580:[446,0,600,80,520],57581:[298,0,600,224,376],57582:[446,0,600,224,376],57583:[470,-30,450,0,450],57584:[326,-174,300,0,300],57585:[470,-30,450,0,450],57586:[450,0,600,80,520],57587:[300,0,600,224,376],57588:[450,0,600,80,520],57589:[-70,114,167,0,167],57590:[-70,114,166,0,166],57591:[-70,114,167,0,167],57592:[-70,228,167,0,167],57593:[-70,228,166,0,166],57594:[-70,228,167,0,167],57595:[632,-588,167,0,167],57596:[632,-588,166,0,166],57597:[632,-588,167,0,167],57598:[746,-588,167,0,167],57599:[746,-588,166,0,166],57600:[746,-588,167,0,167],57601:[1201,0,418,143,322],57602:[794,0,418,143,227],57603:[1201,0,418,143,322],57604:[1201,0,418,96,275],57605:[794,0,418,191,275],57606:[1201,0,418,96,275],57607:[811,0,495,143,399],57608:[810,0,495,143,315],57609:[811,0,495,143,399],57610:[811,0,495,96,352],57611:[810,0,495,180,352],57612:[811,0,495,96,352],57613:[702,-525,880,0,880],57614:[702,-618,874,0,874],57615:[792,-618,1759,0,1759],57616:[702,-525,880,0,880],57617:[-75,252,880,0,880],57618:[-168,252,874,0,874],57619:[-168,341,1759,0,1759],57620:[-75,252,880,0,880],57621:[758,-541,1757,0,1757],57622:[758,-674,874,0,874],57623:[758,-541,1757,0,1757],57624:[-91,308,1757,0,1757],57625:[-224,308,874,0,874],57626:[-91,308,1757,0,1757],57627:[758,-548,1313,0,1313],57628:[758,-674,875,0,875],57629:[758,-548,1312,0,1312],57630:[-98,308,1313,0,1313],57631:[-224,308,875,0,875],57632:[-98,308,1312,0,1312],57633:[748,-538,1792,0,1792],57634:[748,-664,1194,0,1194],57635:[748,-538,1792,0,1792],57636:[-88,298,1792,0,1792],57637:[-214,298,1194,0,1194],57638:[-88,298,1792,0,1792],57639:[276,-224,167,0,167],57640:[276,-224,166,0,166],57641:[276,-224,167,0,167],57642:[796,0,378,80,298],57643:[796,0,378,80,298],57644:[796,0,378,80,298],57645:[468,-32,167,0,167],57646:[468,-32,166,0,166],57647:[468,-32,167,0,167],57648:[564,64,167,0,167],57649:[564,64,166,0,166],57650:[564,64,167,0,167],57651:[1053,0,674,462,514],57652:[301,0,674,462,700],57653:[1161,0,800,334,720],57654:[1161,0,800,80,466],57655:[1161,0,1275,334,1195],57656:[580,0,1275,334,941],57657:[1161,0,1275,80,941],57658:[1161,0,1750,334,1670],57659:[580,0,1750,334,1416],57660:[1161,0,1750,80,1416]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Size6"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size6/Regular/Main.js"]);
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
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 *      http://www.apache.org/licenses/LICENSE-2.0
 *
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Operators/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Operators/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Operators={directory:"Operators/Regular",family:"GyreTermesMathJax_Operators",testString:"\u00A0\u2206\u220A\u220C\u220E\u220F\u2210\u2211\u221F\u222C\u222D\u222E\u222F\u2230\u2231",32:[0,0,250,0,0],160:[0,0,250,0,0],8710:[674,0,760,80,680],8714:[425,-75,528,80,448],8716:[650,150,678,80,598],8718:[556,0,716,80,636],8719:[727,227,1023,80,943],8720:[727,227,1023,80,943],8721:[727,227,944,80,864],8735:[526,0,686,80,606],8748:[796,296,1042,80,962],8749:[796,296,1418,80,1338],8750:[796,296,712,80,632],8751:[796,296,1088,80,1008],8752:[796,296,1464,80,1384],8753:[796,296,729,80,689],8754:[796,296,721,80,681],8755:[796,296,692,80,652],8758:[423,-77,272,80,192],8759:[423,-77,506,80,426],8760:[488,-224,660,80,580],8761:[423,-77,760,80,680],8762:[488,-12,660,80,580],8763:[471,-29,642,80,562],8766:[404,-96,784,80,704],8767:[431,-69,660,80,580],8772:[500,0,660,80,580],8775:[500,0,660,80,580],8777:[500,0,642,80,562],8779:[471,-29,642,80,562],8780:[471,-72,660,80,580],8788:[423,-77,760,80,680],8789:[423,-77,760,80,680],8792:[503,-32,660,80,580],8793:[546,46,660,80,580],8794:[546,46,660,80,580],8795:[791,-128,660,80,580],8797:[824,-128,852,80,772],8798:[712,-128,660,80,580],8799:[818,-128,660,80,580],8802:[650,150,660,80,580],8803:[564,64,660,80,580],8813:[650,150,660,80,580],8820:[632,132,665,80,585],8821:[632,132,665,80,585],8824:[681,181,670,80,590],8825:[681,181,670,80,590],8836:[650,150,678,80,598],8837:[650,150,678,80,598],8844:[500,18,660,80,580],8845:[500,18,660,80,580],8860:[568,68,796,80,716],8870:[650,150,586,80,506],8871:[650,150,586,80,506],8875:[650,150,738,80,658],8886:[400,-100,960,80,880],8887:[400,-100,960,80,880],8889:[500,0,660,80,580],8893:[529,29,660,80,580],8894:[526,85,771,80,691],8895:[544,0,704,80,624],8896:[698,190,960,80,880],8897:[690,198,960,80,880],8898:[708,190,960,80,880],8899:[690,208,960,80,880],8903:[521,21,671,80,591],8917:[650,150,660,80,580],8924:[564,54,665,80,585],8925:[564,54,665,80,585],8930:[685,185,660,80,580],8931:[685,185,660,80,580],8932:[576,143,660,80,580],8933:[576,143,660,80,580],8944:[517,17,694,80,614],10752:[688,188,1036,80,956],10753:[688,188,1036,80,956],10754:[688,188,1036,80,956],10755:[690,208,960,80,880],10756:[690,208,960,80,880],10757:[704,176,896,80,816],10758:[676,204,896,80,816],10761:[608,108,876,80,796],10764:[796,296,1794,80,1714],10769:[796,296,729,80,689],10799:[455,-45,570,80,490]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Operators"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Operators/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Shapes/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Shapes/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Shapes={directory:"Shapes/Regular",family:"GyreTermesMathJax_Shapes",testString:"\u00A0\u2422\u2423\u2500\u2502\u251C\u2524\u252C\u2534\u253C\u2581\u2588\u2591\u2592\u2593",32:[0,0,250,0,0],160:[0,0,250,0,0],9250:[683,10,500,3,468],9251:[160,106,500,40,460],9472:[276,-224,500,0,500],9474:[650,150,500,224,276],9500:[650,150,500,224,500],9508:[650,150,500,0,276],9516:[276,150,500,0,500],9524:[650,-224,500,0,500],9532:[650,150,500,0,500],9601:[100,0,800,0,800],9608:[800,0,800,0,800],9617:[800,0,800,0,800],9618:[800,0,800,0,800],9619:[800,0,800,0,800],9642:[400,-100,460,80,380],9643:[400,-100,460,80,380],9644:[375,-125,660,80,580],9645:[375,-125,660,80,580],9655:[601,101,768,80,688],9665:[601,101,768,80,688],9675:[568,68,796,80,716],9679:[568,68,796,80,716],9702:[400,-100,460,80,380],9828:[668,0,796,80,716],9829:[668,0,760,80,680],9830:[670,0,782,80,702],9831:[668,0,822,80,742],9834:[662,14,600,66,556],9901:[475,-25,500,-117,617],9902:[700,200,500,-171,671],11012:[470,-30,1091,80,1011],11013:[470,-30,1030,80,950],11014:[690,180,600,80,520],11015:[680,190,600,80,520],11020:[470,-30,1040,80,960],11021:[690,190,600,80,520],11034:[702,202,1008,52,956],11057:[830,330,850,80,770],11059:[430,-70,1170,80,1090]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Shapes"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Shapes/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Main/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Main/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Main={directory:"Main/Regular",family:"GyreTermesMathJax_Main",testString:"\u00A0\u00A3\u00A5\u00A7\u00A8\u00AC\u00AE\u00AF\u00B0\u00B1\u00B4\u00B5\u00B7\u00D7\u00F0",32:[0,0,250,0,0],33:[676,9,333,130,237],34:[676,-431,408,77,331],35:[662,0,500,5,496],36:[727,87,500,44,457],37:[676,13,833,49,783],38:[676,13,778,42,750],39:[676,-431,180,48,133],40:[658,158,398,120,318],41:[658,158,398,80,278],42:[714,-310,442,40,402],43:[500,0,660,80,580],44:[102,141,250,56,195],45:[257,-194,333,39,285],46:[100,11,250,70,181],47:[650,150,466,80,386],48:[676,14,500,24,476],49:[676,0,500,111,394],50:[676,0,500,30,475],51:[676,14,500,43,432],52:[676,0,500,12,472],53:[688,14,500,32,438],54:[684,14,500,34,468],55:[662,8,500,20,449],56:[676,14,500,56,445],57:[676,22,500,30,459],58:[459,11,278,81,192],59:[459,141,278,80,219],60:[515,15,666,80,586],61:[372,-128,660,80,580],62:[515,15,666,80,586],63:[676,8,444,68,414],64:[676,14,921,116,809],65:[674,0,722,15,706],66:[662,0,667,17,593],67:[676,14,667,28,633],68:[662,0,722,16,685],69:[662,0,611,12,597],70:[662,0,556,12,546],71:[676,14,722,32,709],72:[662,0,722,19,702],73:[662,0,333,18,315],74:[662,14,389,10,370],75:[662,0,722,34,723],76:[662,0,611,12,598],77:[662,0,889,12,863],78:[662,11,722,12,707],79:[676,14,722,34,688],80:[662,0,556,16,542],81:[676,178,722,34,701],82:[662,0,667,17,659],83:[676,14,556,42,491],84:[662,0,611,17,593],85:[662,14,722,14,705],86:[662,11,722,16,697],87:[662,11,944,5,932],88:[662,0,722,10,704],89:[662,0,722,22,703],90:[662,0,611,9,597],91:[668,168,387,120,307],92:[650,150,466,80,386],93:[668,168,387,80,267],94:[662,-297,469,24,446],95:[-75,125,500,0,500],96:[675,-504,333,16,240],97:[460,10,444,37,442],98:[683,10,500,3,468],99:[460,10,444,25,412],100:[683,10,500,27,491],101:[460,10,444,25,424],102:[683,0,333,20,383],103:[460,218,500,28,470],104:[683,0,500,9,487],105:[641,0,278,16,253],106:[641,218,278,-70,202],107:[683,0,500,7,505],108:[683,0,278,19,257],109:[460,0,778,16,775],110:[460,0,500,16,485],111:[460,10,500,29,470],112:[460,217,500,5,470],113:[461,217,500,24,488],114:[460,0,333,5,335],115:[459,10,389,51,348],116:[579,10,278,13,279],117:[450,10,500,9,479],118:[450,14,500,19,477],119:[450,14,722,21,694],120:[450,0,500,17,479],121:[450,218,500,14,475],122:[450,0,444,27,418],123:[660,160,391,80,311],124:[650,150,204,80,124],125:[660,160,391,80,311],126:[320,-186,541,40,502],160:[0,0,250,0,0],163:[676,8,500,12,490],165:[662,0,500,-53,512],167:[676,148,500,70,426],168:[640,-541,333,18,316],172:[276,0,686,80,606],174:[686,14,760,30,730],175:[617,-563,333,11,322],176:[676,-390,400,57,343],177:[500,122,660,80,580],180:[675,-504,333,93,317],181:[450,250,590,80,550],183:[306,-194,272,80,192],215:[445,-55,550,80,470],240:[686,10,500,29,471],247:[488,-12,660,80,580],305:[460,0,278,16,253],567:[460,218,278,-70,193],710:[674,-507,333,11,322],711:[674,-507,333,11,322],728:[669,-512,333,26,307],729:[641,-539,333,115,217],730:[690,-491,333,67,266],732:[643,-537,333,1,331],768:[710,-539,0,-400,-176],769:[710,-539,0,-323,-99],770:[685,-551,0,-421,-79],771:[665,-555,0,-417,-83],772:[637,-583,0,-405,-94],774:[681,-556,0,-425,-75],775:[661,-559,0,-301,-199],776:[660,-561,0,-398,-100],778:[710,-511,0,-349,-150],779:[711,-540,0,-379,11],780:[679,-545,0,-421,-79],824:[650,150,0,-403,-97],913:[674,0,849,80,769],914:[662,0,736,80,656],915:[662,0,693,80,613],916:[674,0,760,80,680],917:[662,0,744,80,664],918:[662,0,747,80,667],919:[662,0,843,80,763],920:[675,14,814,80,734],921:[662,0,457,80,377],922:[662,0,849,80,769],923:[674,0,849,80,769],924:[662,0,1011,80,931],925:[662,11,854,80,774],926:[662,0,726,80,646],927:[675,14,814,80,734],928:[662,0,843,80,763],929:[662,0,686,80,606],931:[662,0,753,80,673],932:[662,0,736,80,656],933:[662,0,824,80,744],934:[662,0,722,80,642],935:[662,0,854,80,774],936:[662,0,799,80,719],937:[676,0,853,80,773],945:[460,17,635,80,554],946:[673,217,563,80,483],947:[461,234,673,80,593],948:[671,16,602,80,522],949:[460,16,539,80,459],950:[667,210,546,80,466],951:[460,217,599,80,519],952:[673,16,552,79,472],953:[460,17,463,80,383],954:[460,15,691,80,611],955:[673,18,666,80,586],956:[444,218,620,80,540],957:[460,16,604,80,524],958:[667,210,545,80,465],959:[460,10,600,80,520],960:[471,16,708,80,628],961:[460,218,544,80,464],962:[460,210,545,80,465],963:[471,16,597,80,517],964:[471,16,628,80,548],965:[460,16,587,80,507],966:[460,218,682,80,602],967:[460,236,666,80,586],968:[460,218,780,80,700],969:[463,16,767,80,687],977:[673,16,727,80,647],981:[657,217,702,80,622],982:[471,21,898,80,818],1008:[460,16,676,80,596],1009:[460,217,552,80,472],1012:[675,14,814,80,734],1013:[460,16,474,80,394],8194:[0,0,500,0,0],8195:[0,0,1000,0,0],8196:[0,0,333,0,0],8197:[0,0,250,0,0],8198:[0,0,167,0,0],8201:[0,0,200,0,0],8202:[0,0,100,0,0],8211:[250,-201,500,0,500],8212:[250,-201,1000,0,1000],8214:[650,150,348,80,268],8216:[676,-433,333,115,254],8217:[676,-433,333,79,218],8220:[676,-433,444,43,414],8221:[676,-433,444,30,401],8224:[676,149,500,59,443],8225:[676,153,500,58,442],8230:[112,0,869,80,789],8242:[780,-450,321,60,261],8243:[780,-450,521,60,461],8244:[780,-450,721,60,661],8245:[780,-450,321,60,261],8260:[650,150,466,80,386],8279:[780,-450,921,60,861],8407:[710,-534,0,-443,-57],8463:[683,9,500,19,478],8465:[659,22,634,79,554],8467:[676,14,433,40,393],8472:[538,186,710,80,630],8476:[656,21,828,80,748],8487:[658,18,853,80,773],8501:[723,19,604,40,564],8502:[729,29,522,40,482],8503:[740,18,469,40,428],8504:[717,16,522,40,482],8592:[430,-70,850,80,770],8593:[600,90,520,80,440],8594:[430,-70,850,80,770],8595:[590,100,520,80,440],8596:[430,-70,1040,80,960],8597:[690,190,520,80,440],8598:[497,9,666,80,586],8599:[497,9,666,80,586],8600:[509,-3,666,80,586],8601:[509,-3,666,80,586],8602:[430,-70,850,80,770],8603:[430,-70,850,80,770],8606:[430,-70,1030,80,950],8608:[430,-70,1030,80,950],8610:[430,-70,1040,80,960],8611:[430,-70,1040,80,960],8614:[430,-70,850,80,770],8617:[508,-70,876,80,796],8618:[508,-70,876,80,796],8619:[508,-18,876,80,796],8620:[508,-18,876,80,796],8621:[430,-70,1040,80,960],8622:[430,-70,1040,80,960],8624:[598,98,540,80,460],8625:[598,98,540,80,460],8630:[535,-241,799,80,719],8631:[535,-241,799,80,719],8634:[547,3,726,80,646],8635:[547,3,726,79,646],8636:[430,-224,840,80,760],8637:[276,-70,840,80,760],8638:[590,90,366,80,286],8639:[590,90,366,80,286],8640:[430,-224,840,80,760],8641:[276,-70,840,80,760],8642:[590,90,366,80,286],8643:[590,90,366,80,286],8644:[630,130,860,80,780],8646:[630,130,860,80,780],8647:[630,130,850,80,770],8648:[600,90,920,80,840],8649:[630,130,850,80,770],8650:[590,100,920,80,840],8651:[526,26,840,80,760],8652:[526,26,840,80,760],8653:[500,0,850,80,770],8654:[500,0,1040,80,960],8655:[500,0,850,80,770],8656:[470,-30,850,80,770],8657:[600,90,600,80,520],8658:[470,-30,850,80,770],8659:[590,100,600,80,520],8660:[470,-30,1040,80,960],8661:[690,190,600,80,520],8666:[572,72,1030,80,950],8667:[572,72,1030,80,950],8669:[430,-70,850,80,770],8704:[662,4,580,70,510],8705:[662,0,560,80,480],8706:[673,17,552,80,472],8707:[662,0,534,80,454],8708:[729,67,534,80,454],8709:[755,93,660,80,580],8711:[664,10,760,80,680],8712:[500,0,678,80,598],8713:[650,150,678,80,598],8715:[500,0,678,80,598],8717:[425,-75,528,80,448],8722:[276,-224,660,80,580],8723:[622,0,660,80,580],8724:[697,0,660,80,580],8725:[650,150,466,80,386],8726:[608,108,660,80,580],8727:[452,-48,522,80,442],8728:[400,-100,460,80,380],8729:[400,-100,460,80,380],8730:[616,90,594,120,620],8733:[440,-60,797,80,717],8734:[442,-58,940,80,860],8736:[544,0,697,80,617],8737:[544,85,697,80,617],8738:[483,-17,642,80,562],8739:[650,150,204,80,124],8740:[650,150,346,80,266],8741:[650,150,348,80,268],8742:[650,150,482,80,402],8743:[506,0,660,80,580],8744:[500,6,660,80,580],8745:[518,0,660,80,580],8746:[500,18,660,80,580],8747:[796,296,666,80,586],8756:[415,-85,524,80,444],8757:[415,-85,524,80,444],8764:[319,-181,642,80,562],8765:[319,-181,642,80,562],8768:[491,-9,321,80,241],8769:[419,-81,642,80,562],8770:[372,-85,660,80,580],8771:[415,-128,660,80,580],8773:[471,-72,660,80,580],8774:[487,-22,660,80,580],8776:[415,-85,642,80,562],8778:[471,-72,660,80,580],8781:[411,-89,660,80,580],8782:[470,-30,660,80,580],8783:[470,-128,660,80,580],8784:[584,-128,660,80,580],8785:[584,84,660,80,580],8786:[584,84,660,80,580],8787:[584,84,660,80,580],8790:[372,-128,660,80,580],8791:[772,-128,660,80,580],8796:[829,-128,660,80,580],8800:[650,150,660,80,580],8801:[468,-32,660,80,580],8804:[564,54,665,80,585],8805:[564,54,665,80,585],8806:[627,117,665,80,585],8807:[627,117,665,80,585],8808:[627,184,665,80,585],8809:[627,184,665,80,585],8810:[517,17,805,80,725],8811:[517,17,805,80,725],8812:[666,166,413,80,333],8814:[650,150,666,80,586],8815:[650,150,666,80,586],8816:[611,111,665,80,585],8817:[611,111,665,80,585],8818:[585,75,665,80,585],8819:[585,75,665,80,585],8822:[655,155,670,80,590],8823:[655,155,670,80,590],8826:[528,28,682,80,602],8827:[528,28,682,80,602],8828:[631,131,682,80,602],8829:[631,131,682,80,602],8830:[599,89,655,80,575],8831:[599,89,655,80,575],8832:[650,150,682,80,602],8833:[650,150,682,80,602],8834:[500,0,678,80,598],8835:[500,0,678,80,598],8838:[576,76,678,80,598],8839:[576,76,678,80,598],8840:[685,185,678,80,598],8841:[685,185,678,80,598],8842:[576,143,678,80,598],8843:[576,143,678,80,598],8846:[500,18,660,80,580],8847:[500,0,660,80,580],8848:[500,0,660,80,580],8849:[576,76,660,80,580],8850:[576,76,660,80,580],8851:[513,-13,591,80,511],8852:[487,13,591,80,511],8853:[568,68,796,80,716],8854:[568,68,796,80,716],8855:[568,68,796,80,716],8856:[568,68,796,80,716],8857:[568,68,796,80,716],8858:[568,68,796,80,716],8859:[568,68,796,80,716],8861:[568,68,796,80,716],8862:[500,0,660,80,580],8863:[500,0,660,80,580],8864:[500,0,660,80,580],8865:[500,0,660,80,580],8866:[650,0,660,80,580],8867:[650,0,660,80,580],8868:[650,0,660,80,580],8869:[650,0,660,80,580],8872:[650,150,660,80,580],8873:[650,150,738,80,658],8874:[650,150,890,80,810],8876:[650,150,712,80,632],8877:[650,150,764,80,684],8878:[650,150,842,80,762],8879:[650,150,842,80,762],8882:[527,27,697,80,617],8883:[527,27,697,80,617],8884:[570,70,696,80,616],8885:[570,70,696,80,616],8888:[400,-100,810,80,730],8890:[650,0,660,80,580],8891:[526,26,660,80,580],8892:[526,26,660,80,580],8900:[448,-52,557,80,477],8901:[306,-194,272,80,192],8902:[420,-110,486,80,406],8904:[445,-55,566,80,486],8905:[445,-55,558,80,478],8906:[445,-55,558,80,478],8907:[445,-55,550,80,470],8908:[445,-55,550,80,470],8909:[415,-128,660,80,580],8910:[500,-1,683,80,603],8911:[499,0,683,80,603],8912:[500,0,678,80,598],8913:[500,0,678,80,598],8914:[518,0,660,80,580],8915:[500,18,660,80,580],8918:[515,15,666,80,586],8919:[515,15,666,80,586],8920:[517,17,1082,80,1002],8921:[517,17,1082,80,1002],8922:[756,256,665,80,585],8923:[756,256,665,80,585],8926:[631,131,682,80,602],8927:[631,131,682,80,602],8928:[657,157,682,80,602],8929:[657,157,682,80,602],8934:[585,125,665,80,585],8935:[585,125,665,80,585],8936:[599,139,655,80,575],8937:[599,139,655,80,575],8938:[650,150,697,80,617],8939:[650,150,697,80,617],8940:[622,122,696,80,616],8941:[622,122,696,80,616],8942:[605,105,272,80,192],8943:[306,-194,869,80,789],8945:[517,17,694,80,614],8968:[668,150,387,120,307],8969:[668,150,387,80,267],8970:[650,168,387,120,307],8971:[650,168,387,80,267],8994:[354,-146,978,80,898],8995:[354,-146,978,80,898],9140:[726,-548,375,0,375],9141:[-98,276,375,0,375],9168:[527,0,212,80,132],9180:[699,-595,514,0,514],9181:[-145,249,514,0,514],9182:[739,-559,520,0,520],9183:[-109,289,520,0,520],9184:[717,-579,562,0,562],9185:[-129,267,562,0,562],9484:[276,150,500,224,500],9488:[276,150,500,0,276],9492:[650,-224,500,224,500],9496:[650,-224,500,0,276],9632:[500,0,660,80,580],9633:[500,0,660,80,580],9650:[656,-47,862,80,782],9651:[656,-47,862,80,782],9654:[601,101,768,80,688],9660:[453,156,862,80,782],9661:[453,156,862,80,782],9664:[601,101,768,80,688],9674:[555,55,564,80,484],9711:[668,168,996,80,916],9824:[668,0,796,80,716],9825:[668,0,760,80,680],9826:[670,0,782,80,702],9827:[668,0,822,80,742],9837:[650,35,424,80,344],9838:[650,150,399,80,319],9839:[678,178,493,80,413],10003:[650,0,752,80,672],10016:[662,0,822,80,742],10216:[656,156,357,80,277],10217:[656,156,357,80,277],10222:[657,157,320,120,240],10223:[657,157,320,80,200],10229:[430,-70,1170,80,1090],10230:[430,-70,1170,80,1090],10231:[430,-70,1360,80,1280],10232:[470,-30,1170,80,1090],10233:[470,-30,1170,80,1090],10234:[470,-30,1360,80,1280],10236:[430,-70,1170,80,1090],10815:[662,0,761,24,737],10877:[599,99,666,80,586],10878:[599,99,666,80,586],10885:[646,136,665,80,585],10886:[646,136,665,80,585],10887:[593,93,665,80,585],10888:[593,93,665,80,585],10889:[646,186,665,80,585],10890:[646,186,665,80,585],10891:[819,319,665,80,585],10892:[819,319,665,80,585],10901:[599,99,666,80,586],10902:[599,99,666,80,586],10927:[604,94,682,80,602],10928:[604,94,682,80,602]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Main"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Main/Regular/Main.js"]);
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/fontdata.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/fontdata.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(q,e,D){var A="2.3";var c="GyreTermesMathJax_Alphabets",w="GyreTermesMathJax_Arrows",y="GyreTermesMathJax_DoubleStruck",B="GyreTermesMathJax_Fraktur",h="GyreTermesMathJax_Latin",v="GyreTermesMathJax_Main",n="GyreTermesMathJax_Marks",x="GyreTermesMathJax_Misc",E="GyreTermesMathJax_Monospace",z="GyreTermesMathJax_NonUnicode",s="GyreTermesMathJax_Normal",C="GyreTermesMathJax_Operators",a="GyreTermesMathJax_SansSerif",p="GyreTermesMathJax_Script",b="GyreTermesMathJax_Shapes",m="GyreTermesMathJax_Size1",l="GyreTermesMathJax_Size2",k="GyreTermesMathJax_Size3",i="GyreTermesMathJax_Size4",g="GyreTermesMathJax_Size5",f="GyreTermesMathJax_Size6",u="GyreTermesMathJax_Symbols",o="GyreTermesMathJax_Variants";var r="H",d="V",t={load:"extra",dir:r},j={load:"extra",dir:d};q.Augment({FONTDATA:{version:A,TeX_factor:1.125,baselineskip:1.2,lineH:0.8,lineD:0.2,hasStyleChar:true,FONTS:{GyreTermesMathJax_Alphabets:"Alphabets/Regular/Main.js",GyreTermesMathJax_Arrows:"Arrows/Regular/Main.js",GyreTermesMathJax_DoubleStruck:"DoubleStruck/Regular/Main.js",GyreTermesMathJax_Fraktur:"Fraktur/Regular/Main.js",GyreTermesMathJax_Latin:"Latin/Regular/Main.js",GyreTermesMathJax_Main:"Main/Regular/Main.js",GyreTermesMathJax_Marks:"Marks/Regular/Main.js",GyreTermesMathJax_Misc:"Misc/Regular/Main.js",GyreTermesMathJax_Monospace:"Monospace/Regular/Main.js",GyreTermesMathJax_NonUnicode:"NonUnicode/Regular/Main.js",GyreTermesMathJax_Normal:"Normal/Regular/Main.js",GyreTermesMathJax_Operators:"Operators/Regular/Main.js",GyreTermesMathJax_SansSerif:"SansSerif/Regular/Main.js",GyreTermesMathJax_Script:"Script/Regular/Main.js",GyreTermesMathJax_Shapes:"Shapes/Regular/Main.js",GyreTermesMathJax_Size1:"Size1/Regular/Main.js",GyreTermesMathJax_Size2:"Size2/Regular/Main.js",GyreTermesMathJax_Size3:"Size3/Regular/Main.js",GyreTermesMathJax_Size4:"Size4/Regular/Main.js",GyreTermesMathJax_Size5:"Size5/Regular/Main.js",GyreTermesMathJax_Size6:"Size6/Regular/Main.js",GyreTermesMathJax_Symbols:"Symbols/Regular/Main.js",GyreTermesMathJax_Variants:"Variants/Regular/Main.js"},VARIANT:{normal:{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m]},bold:{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],bold:true,offsetA:119808,offsetG:120488,offsetN:120782},italic:{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],italic:true,offsetA:119860,offsetG:120546,remap:{119893:8462}},bolditalic:{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],bold:true,italic:true,offsetA:119912,offsetG:120604},"double-struck":{fonts:[y],offsetA:120120,offsetN:120792,remap:{120122:8450,120127:8461,120133:8469,120135:8473,120136:8474,120137:8477,120145:8484}},fraktur:{fonts:[B],offsetA:120068,remap:{120070:8493,120075:8460,120076:8465,120085:8476,120093:8488}},"bold-fraktur":{fonts:[B],bold:true,offsetA:120172},script:{fonts:[p],italic:true,offsetA:119964,remap:{119965:8492,119968:8496,119969:8497,119971:8459,119972:8464,119975:8466,119976:8499,119981:8475,119994:8495,119996:8458,120004:8500}},"bold-script":{fonts:[p],bold:true,italic:true,offsetA:120016},"sans-serif":{fonts:[a],offsetA:120224,offsetN:120802},"bold-sans-serif":{fonts:[a],bold:true,offsetA:120276,offsetN:120812,offsetG:120662},"sans-serif-italic":{fonts:[a],italic:true,offsetA:120328},"sans-serif-bold-italic":{fonts:[a],bold:true,italic:true,offsetA:120380,offsetG:120720},monospace:{fonts:[E],offsetA:120432,offsetN:120822},"-Gyre-Termes-variant":{fonts:[o,v,s,E,h,c,n,w,C,u,b,x,z,m]},"-tex-caligraphic":{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],italic:true},"-tex-oldstyle":{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m]},"-tex-caligraphic-bold":{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],italic:true,bold:true},"-tex-oldstyle-bold":{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],bold:true},"-tex-mathit":{fonts:[v,s,E,h,c,n,w,C,u,b,x,o,z,m],italic:true,noIC:true},"-largeOp":{fonts:[m,v]},"-smallOp":{}},RANGES:[{name:"alpha",low:97,high:122,offset:"A",add:26},{name:"Alpha",low:65,high:90,offset:"A"},{name:"number",low:48,high:57,offset:"N"},{name:"greek",low:945,high:969,offset:"G",add:26},{name:"Greek",low:913,high:1014,offset:"G",remap:{1013:52,977:53,1008:54,981:55,1009:56,982:57,1012:17}}],RULECHAR:773,REMAP:{9666:9664,12296:10216,12297:10217,10072:8739,9656:9654,978:933,9652:9650,9653:9651,65079:9182,65080:9183,697:8242,9723:9633,9724:9632,9662:9660,8254:773,9663:9661},REMAPACCENT:{"\u007E":"\u0303","\u2192":"\u20D7","\u0060":"\u0300","\u005E":"\u0302","\u00B4":"\u0301","\u2032":"\u0301","\u2035":"\u0300"},REMAPACCENTUNDER:{},DELIMITERS:{40:{dir:d,HW:[[0.816,v],[0.976,m],[1.168,l],[1.398,k],[1.674,i],[2.006,g],[2.404,f],[2.78,f,1.157]],stretch:{bot:[9117,u],ext:[9116,u],top:[9115,u]}},41:{dir:d,HW:[[0.816,v],[0.976,m],[1.168,l],[1.398,k],[1.674,i],[2.006,g],[2.404,f],[2.78,f,1.157]],stretch:{bot:[9120,u],ext:[9119,u],top:[9118,u]}},45:{alias:773,dir:r},47:{dir:d,HW:[[0.8,v],[1.048,m],[1.372,l],[1.798,k],[1.827,k,1.016],[2.356,i],[3.086,g],[4.044,f]]},61:{dir:r,HW:[[0.5,v]],stretch:{left:[57344,f],rep:[57345,f],right:[57346,f]}},91:{dir:d,HW:[[0.836,v],[0.998,m],[1.19,l],[1.422,k],[1.698,i],[2.032,g],[2.432,f],[2.78,f,1.143]],stretch:{bot:[9123,u],ext:[9122,u],top:[9121,u]}},92:{dir:d,HW:[[0.8,v],[1.048,m],[1.372,l],[1.798,k],[1.827,k,1.016],[2.356,i],[3.086,g],[4.044,f]]},93:{dir:d,HW:[[0.836,v],[0.998,m],[1.19,l],[1.422,k],[1.698,i],[2.032,g],[2.432,f],[2.78,f,1.143]],stretch:{bot:[9126,u],ext:[9125,u],top:[9124,u]}},94:{alias:770,dir:r},95:{alias:818,dir:r},123:{dir:d,HW:[[0.82,v],[0.98,m],[1.172,l],[1.402,k],[1.678,i],[2.01,g],[2.408,f],[2.78,f,1.155]],stretch:{bot:[9129,u],ext:[57347,f],mid:[9128,u],top:[9127,u]}},124:{dir:d,HW:[[0.8,v],[0.96,m],[1.152,l],[1.382,k],[1.658,i],[1.99,g],[2.388,f]],stretch:{bot:[57348,f],ext:[57349,f],top:[57350,f]}},125:{dir:d,HW:[[0.82,v],[0.98,m],[1.172,l],[1.402,k],[1.678,i],[2.01,g],[2.408,f],[2.78,f,1.155]],stretch:{bot:[9133,u],ext:[57351,f],mid:[9132,u],top:[9131,u]}},126:{alias:771,dir:r},175:{alias:818,dir:r},710:{alias:770,dir:r},713:{alias:773,dir:r},732:{alias:771,dir:r},770:{dir:r,HW:[[0.342,v],[0.608,m],[0.727,l],[0.87,k],[1.041,i],[1.249,g],[1.496,f]]},771:{dir:r,HW:[[0.334,v],[0.601,m],[0.72,l],[0.863,k],[1.037,i],[1.241,g],[1.491,f]]},773:{dir:r,HW:[[0.333,n],[0.5,m]],stretch:{left:[57595,f],rep:[57596,f],right:[57597,f]}},774:t,780:{dir:r,HW:[[0.342,v],[0.608,m],[0.727,l],[0.87,k],[1.041,i],[1.249,g],[1.496,f]]},785:t,812:t,813:t,814:t,815:t,816:t,818:{dir:r,HW:[[0.333,n],[0.5,m]],stretch:{left:[57589,f],rep:[57590,f],right:[57591,f]}},819:t,831:t,8213:{alias:773,dir:r},8214:{dir:d,HW:[[0.8,v],[0.96,m],[1.152,l],[1.382,k],[1.658,i],[1.99,g],[2.388,f]],stretch:{bot:[57642,f],ext:[57643,f],top:[57644,f]}},8215:{alias:773,dir:r},8254:{alias:773,dir:r},8260:{dir:d,HW:[[0.8,v],[1.048,m],[1.372,l],[1.798,k],[2.356,i],[3.086,g],[4.044,f]]},8400:t,8401:t,8406:t,8407:t,8417:t,8425:t,8428:t,8429:t,8430:t,8431:t,8512:{dir:d,HW:[[0.956,y],[1.36,m]]},8592:{dir:r,HW:[[0.69,v],[1.01,m]],stretch:{left:[57379,f],rep:[57380,f],right:[57381,f]}},8593:{dir:d,HW:[[0.69,v],[1.01,m]],stretch:{bot:[57385,f],ext:[57386,f],top:[57387,f]}},8594:{dir:r,HW:[[0.69,v],[1.01,m]],stretch:{left:[57382,f],rep:[57383,f],right:[57384,f]}},8595:{dir:d,HW:[[0.69,v],[1.01,m]],stretch:{bot:[57388,f],ext:[57389,f],top:[57390,f]}},8596:{dir:r,HW:[[0.88,v],[1.2,m]],stretch:{left:[57399,f],rep:[57400,f],right:[57401,f]}},8597:{dir:d,HW:[[0.88,v],[1.2,m]],stretch:{bot:[57402,f],ext:[57403,f],top:[57404,f]}},8598:j,8599:j,8600:j,8601:j,8602:t,8603:t,8606:t,8607:j,8608:t,8609:j,8610:t,8611:t,8612:{dir:r,HW:[[0.69,w],[1.01,m]],stretch:{left:[57427,f],rep:[57428,f],right:[57429,f]}},8613:j,8614:{dir:r,HW:[[0.69,v],[1.01,m]],stretch:{left:[57430,f],rep:[57431,f],right:[57432,f]}},8615:j,8617:t,8618:t,8619:t,8620:t,8621:t,8622:t,8624:j,8625:j,8626:j,8627:j,8630:t,8631:t,8636:t,8637:t,8638:j,8639:j,8640:t,8641:t,8642:j,8643:j,8644:t,8645:j,8646:t,8647:t,8648:j,8649:t,8650:j,8651:t,8652:t,8653:t,8654:t,8655:t,8656:{dir:r,HW:[[0.69,v],[1.01,m]],stretch:{left:[57511,f],rep:[57512,f],right:[57513,f]}},8657:{dir:d,HW:[[0.69,v],[1.01,m]],stretch:{bot:[57517,f],ext:[57518,f],top:[57519,f]}},8658:{dir:r,HW:[[0.69,v],[1.01,m]],stretch:{left:[57514,f],rep:[57515,f],right:[57516,f]}},8659:{dir:d,HW:[[0.69,v],[1.01,m]],stretch:{bot:[57520,f],ext:[57521,f],top:[57522,f]}},8660:{dir:r,HW:[[0.88,v],[1.2,m]],stretch:{left:[57523,f],rep:[57524,f],right:[57525,f]}},8661:{dir:d,HW:[[0.88,v],[1.2,m]],stretch:{bot:[57526,f],ext:[57527,f],top:[57528,f]}},8662:j,8663:j,8664:j,8665:j,8666:t,8667:t,8668:t,8669:t,8678:t,8679:j,8680:t,8681:j,8691:j,8693:j,8694:t,8719:j,8720:j,8721:j,8722:{dir:r,HW:[[0.5,v]],stretch:{left:[57639,f],rep:[57640,f],right:[57641,f]}},8725:{alias:8260,dir:d},8730:{dir:d,HW:[[0.706,v],[1.09,m],[1.474,l],[1.858,k],[2.242,i],[2.626,g],[3.01,f]],stretch:{bot:[9143,u],ext:[57651,f],top:[57652,f]}},8739:{dir:d,HW:[[0.8,v],[0.96,m],[1.152,l],[1.382,k],[1.658,i],[1.99,g],[2.388,f]],stretch:{bot:[57348,f],ext:[57349,f],top:[57350,f]}},8741:{dir:d,HW:[[0.8,v],[0.96,m],[1.152,l],[1.382,k],[1.658,i],[1.99,g],[2.388,f]],stretch:{bot:[57642,f],ext:[57643,f],top:[57644,f]}},8747:j,8748:j,8749:j,8750:j,8751:j,8752:j,8753:j,8754:j,8755:j,8801:t,8803:t,8866:j,8867:j,8868:j,8869:j,8896:j,8897:j,8898:j,8899:j,8968:{dir:d,HW:[[0.818,v],[0.979,m],[1.171,l],[1.402,k],[1.678,i],[2.011,g],[2.41,f],[2.78,f,1.154]],stretch:{ext:[9122,u],top:[9121,u]}},8969:{dir:d,HW:[[0.818,v],[0.979,m],[1.171,l],[1.402,k],[1.678,i],[2.011,g],[2.41,f],[2.78,f,1.154]],stretch:{ext:[9125,u],top:[9124,u]}},8970:{dir:d,HW:[[0.818,v],[0.979,m],[1.171,l],[1.402,k],[1.678,i],[2.011,g],[2.41,f],[2.78,f,1.154]],stretch:{bot:[9123,u],ext:[9122,u]}},8971:{dir:d,HW:[[0.818,v],[0.979,m],[1.171,l],[1.402,k],[1.678,i],[2.011,g],[2.41,f],[2.78,f,1.154]],stretch:{bot:[9126,u],ext:[9125,u]}},9001:{dir:d,HW:[[0.812,u],[1.06,m],[1.382,l],[1.806,k],[2.364,i],[3.092,g],[4.048,f]]},9002:{dir:d,HW:[[0.812,u],[1.06,m],[1.382,l],[1.806,k],[2.364,i],[3.092,g],[4.048,f]]},9130:{dir:d,HW:[[0.596,u]],stretch:{ext:[9130,u]}},9135:{alias:773,dir:r},9136:{dir:d,HW:[[0.607,u,null,9127]],stretch:{top:[9127,u],ext:[9130,u],bot:[9133,u]}},9137:{dir:d,HW:[[0.607,u,null,9131]],stretch:{top:[9131,u],ext:[9130,u],bot:[9129,u]}},9140:t,9141:t,9168:{dir:d,HW:[[0.8,v,null,124],[1.35,v,1.688,124],[1.827,v,2.283,124],[2.303,v,2.879,124],[2.78,v,3.474,124]],stretch:{ext:[124,v]}},9180:t,9181:t,9182:{dir:r,HW:[[0.52,v],[1.019,m],[1.519,l],[2.019,k],[2.519,i],[3.019,g],[3.519,f]],stretch:{left:[57613,f],rep:[57614,f],mid:[57615,f],right:[57616,f]}},9183:{dir:r,HW:[[0.52,v],[1.019,m],[1.519,l],[2.019,k],[2.519,i],[3.019,g],[3.519,f]],stretch:{left:[57617,f],rep:[57618,f],mid:[57619,f],right:[57620,f]}},9184:t,9185:t,9472:{alias:773,dir:r},10145:t,10214:j,10215:j,10216:{dir:d,HW:[[0.812,v],[1.06,m],[1.382,l],[1.806,k],[1.827,k,1.012],[2.364,i],[3.092,g],[4.048,f]]},10217:{dir:d,HW:[[0.812,v],[1.06,m],[1.382,l],[1.806,k],[1.827,k,1.012],[2.364,i],[3.092,g],[4.048,f]]},10218:j,10219:j,10222:{dir:d,HW:[[0.814,v],[0.974,m],[1.166,l],[1.396,k],[1.672,i],[2.004,g],[2.402,f]],stretch:{bot:[57601,f],ext:[57602,f],top:[57603,f]}},10223:{dir:d,HW:[[0.814,v],[0.974,m],[1.166,l],[1.396,k],[1.672,i],[2.004,g],[2.402,f]],stretch:{bot:[57604,f],ext:[57605,f],top:[57606,f]}},10229:{alias:8592,dir:r},10230:{alias:8594,dir:r},10231:{alias:8596,dir:r},10232:{alias:8656,dir:r},10233:{alias:8658,dir:r},10234:{alias:8660,dir:r},10235:{alias:8612,dir:r},10236:{alias:8614,dir:r},10237:{alias:10502,dir:r},10238:{alias:10503,dir:r},10502:{dir:r,HW:[[0.87,w],[1.19,m]],stretch:{left:[57541,f],rep:[57542,f],right:[57543,f]}},10503:{dir:r,HW:[[0.87,w],[1.19,m]],stretch:{left:[57544,f],rep:[57545,f],right:[57546,f]}},10752:j,10753:j,10754:j,10755:j,10756:j,10757:j,10758:j,10761:j,10764:j,10769:j,11012:t,11013:t,11014:j,11015:j,11020:t,11021:j,11057:t,12296:{alias:10216,dir:d},12297:{alias:10217,dir:d},65079:{alias:9182,dir:r},65080:{alias:9183,dir:r}}}});MathJax.Hub.Register.LoadHook(q.fontDir+"/Size1/Regular/Main.js",function(){var F;for(F=8747;F<=8749;F++){q.FONTDATA.FONTS[m][F][2]-=200;q.FONTDATA.FONTS[m][F][5]={rfix:-200}}for(F=8750;F<=8753;F++){q.FONTDATA.FONTS[m][F][2]-=150;q.FONTDATA.FONTS[m][F][5]={rfix:-150}}});D.loadComplete(q.fontDir+"/fontdata.js")})(MathJax.OutputJax["HTML-CSS"],MathJax.ElementJax.mml,MathJax.Ajax);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/NonUnicode/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/NonUnicode/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_NonUnicode={directory:"NonUnicode/Regular",family:"LatinModernMathJax_NonUnicode",testString:"\u00A0\uE000\uE001\uE002\uE003\uE004\uE005\uE006\uE007\uE008\uE009\uE00A\uE00B\uE00C\uE00D",32:[0,0,332,0,0],160:[0,0,332,0,0],57344:[907,0,981,71,909],57345:[694,9,1021,72,957],57346:[695,10,1180,97,1091],57347:[442,11,1361,125,1236],57348:[705,205,667,143,524],57349:[705,216,667,125,543],57350:[705,205,667,125,543],57351:[694,194,875,125,784],57352:[441,10,1139,78,1060],57353:[704,204,524,93,430],57354:[704,214,524,78,445],57355:[704,204,524,78,445],57356:[694,194,708,78,660],57357:[485,-19,500,5,495],57358:[-66,290,500,206,294],57359:[683,0,683,0,683],57360:[697,-511,500,80,372],57361:[603,25,500,44,455],57362:[-94,200,278,85,192],57363:[705,0,816,27,791],57364:[705,22,1111,56,1055],57365:[709,-500,500,153,347],57366:[746,50,1000,-12,1011],57367:[347,56,392,57,334],57368:[277,-255,750,0,749],57369:[114,0,556,0,555],57370:[278,-256,667,0,666],57371:[-131,162,500,70,431],57372:[716,0,981,71,909],57373:[448,11,681,72,635],57374:[698,-502,681,262,496],57375:[683,0,1178,72,1114],57376:[448,11,958,86,894],57377:[716,22,1028,80,936],57378:[716,245,981,71,909],57379:[448,245,681,72,635],57380:[744,-562,556,-5,561],57381:[307,-193,556,0,555],57382:[705,11,1028,97,930],57383:[683,0,935,87,837],57384:[694,11,750,76,677],57385:[694,11,750,76,677],57386:[494,-10,680,87,592],57387:[690,-511,681,150,530],57388:[750,250,458,201,257],57389:[705,22,958,97,860],57390:[448,11,611,72,547],57391:[688,-512,681,188,492],57392:[705,200,958,97,860],57393:[448,200,611,72,547],57394:[6,200,611,122,489],57395:[497,66,611,72,547],57396:[688,-512,681,188,492],57397:[431,0,403,140,262],57398:[749,66,958,97,860],57399:[-66,303,681,289,391],57400:[683,0,683,0,683],57401:[683,0,683,0,683],57402:[553,53,1028,210,817],57403:[683,0,1004,85,906],57404:[694,11,750,72,673],57405:[698,-503,681,127,496],57406:[683,-336,510,82,429],57407:[603,25,680,81,626],57408:[655,-545,681,184,496],57409:[751,-1,680,98,582],57410:[606,104,680,-211,890],57411:[750,56,681,97,583],57412:[661,-539,403,140,262],57413:[-78,200,403,140,262],57414:[442,0,403,83,326],57415:[442,205,438,-10,294],57416:[679,0,900,83,836],57417:[448,11,611,65,547],57418:[666,22,681,80,600],57419:[283,-250,1361,56,1304],57420:[283,-250,681,28,652],57421:[705,22,981,77,933],57422:[442,216,675,82,600],57423:[679,245,900,83,836],57424:[448,245,611,65,547],57425:[701,10,895,63,831],57426:[683,0,1004,85,906],57427:[710,11,681,65,614],57428:[716,0,403,140,262],57429:[500,216,403,140,262],57430:[679,0,865,83,784],57431:[705,0,438,70,468],57432:[705,0,1152,63,1103],57433:[705,0,875,70,906],57434:[705,0,1230,70,1147],57435:[705,0,1232,70,1160],57436:[705,0,840,70,764],57437:[666,22,681,91,589],57438:[705,0,840,70,772],57439:[677,0,681,63,617],57440:[705,22,1033,97,946],57441:[453,206,681,63,635],57442:[705,22,1500,97,1402],57443:[705,11,681,76,617],57444:[500,275,646,97,548],57445:[698,-502,681,185,419],57446:[683,0,981,83,897],57447:[694,0,750,82,683],57448:[701,-500,681,219,462],57449:[698,-503,681,185,554],57450:[254,-177,472,42,374],57451:[683,0,494,77,417],57452:[683,22,1137,77,1041],57453:[661,205,800,83,657],57454:[775,0,646,80,531],57455:[683,245,494,77,417],57456:[677,245,403,67,335],57457:[683,22,692,96,596],57458:[683,0,1015,83,934],57459:[694,0,715,76,665],57460:[683,0,831,83,750],57461:[694,0,403,83,334],57462:[789,94,1305,11,1293],57463:[705,0,438,70,468],57464:[683,0,831,83,750],57465:[694,0,476,107,384],57466:[683,0,1189,89,1099],57467:[442,0,1097,82,1031],57468:[622,-578,681,115,565],57469:[467,-36,680,-72,751],57470:[441,194,750,82,683],57471:[695,38,764,69,695],57472:[683,0,981,83,897],57473:[442,0,750,82,683],57474:[666,22,681,80,600],57475:[694,194,1097,97,999],57476:[705,22,1028,97,930],57477:[448,11,681,65,615],57478:[705,22,1317,108,1253],57479:[448,11,1028,65,964],57480:[6,245,681,206,474],57481:[805,22,1028,97,927],57482:[553,11,680,64,631],57483:[666,0,681,143,554],57484:[705,-323,611,69,542],57485:[705,-323,571,55,517],57486:[744,61,1028,97,930],57487:[538,107,681,70,610],57488:[683,0,900,85,802],57489:[442,194,750,76,677],57490:[750,56,1097,97,999],57491:[750,56,1828,97,1772],57492:[750,56,1425,74,1352],57493:[347,56,544,98,445],57494:[442,11,1083,125,958],57495:[683,0,683,0,683],57496:[705,194,1028,97,937],57497:[442,194,715,72,673],57498:[705,0,646,97,548],57499:[500,205,646,97,548],57500:[705,-423,533,156,375],57501:[694,-378,403,123,262],57502:[694,-378,403,140,279],57503:[124,192,403,132,271],57504:[705,-423,403,156,245],57505:[683,22,969,85,937],57506:[442,0,542,76,479],57507:[683,22,969,85,937],57508:[554,53,1028,210,817],57509:[683,0,683,0,683],57510:[705,-529,981,365,615],57511:[705,22,750,97,652],57512:[448,11,549,70,478],57513:[705,200,750,97,652],57514:[448,200,549,70,478],57515:[431,194,403,140,265],57516:[683,-247,1163,58,1051],57517:[676,22,681,97,635],57518:[666,22,681,80,600],57519:[683,35,981,77,904],57520:[675,0,958,73,884],57521:[615,11,542,51,444],57522:[682,-1,831,87,732],57523:[694,194,750,76,677],57524:[666,22,681,80,600],57525:[283,-250,1021,42,978],57526:[653,-548,681,132,548],57527:[114,0,556,0,555],57528:[688,-278,1288,44,1190],57529:[284,-250,944,56,887],57530:[666,0,681,91,589],57531:[683,22,981,83,897],57532:[442,11,750,82,683],57533:[805,22,980,83,914],57534:[553,11,750,81,732],57535:[-100,156,436,0,436],57536:[683,245,981,83,897],57537:[442,245,750,82,703],57538:[683,22,981,55,925],57539:[431,11,715,56,658],57540:[683,22,1328,53,1274],57541:[431,11,958,54,903],57542:[683,0,981,65,916],57543:[431,0,715,52,663],57544:[683,0,981,49,931],57545:[431,205,715,52,658],57546:[683,0,981,49,931],57547:[683,0,819,97,727],57548:[431,0,611,63,530],57549:[666,22,681,79,601],57550:[705,22,782,66,713],57551:[483,0,750,167,584],57552:[483,0,750,166,583],57553:[483,0,486,139,348],57554:[483,0,486,138,347],57555:[254,109,681,80,601],57556:[661,0,403,83,326],57557:[661,205,438,-10,294],57558:[-117,161,681,115,565],57559:[911,0,981,71,909],57560:[698,11,681,72,635],57561:[925,0,981,71,909],57562:[690,11,681,72,635],57563:[1110,0,981,71,909],57564:[875,11,681,72,635],57565:[925,200,981,71,909],57566:[690,200,681,72,635],57567:[1110,0,981,71,909],57568:[875,11,681,72,635],57569:[1126,0,981,71,909],57570:[891,11,681,72,635],57571:[1070,0,981,71,909],57572:[835,11,681,72,635],57573:[869,0,981,71,909],57574:[688,11,681,72,635],57575:[1054,0,981,71,909],57576:[830,11,681,72,635],57577:[869,200,981,71,909],57578:[688,200,681,72,635],57579:[1054,0,981,71,909],57580:[830,11,681,72,635],57581:[1070,0,981,71,909],57582:[846,11,681,72,635],57583:[1014,0,981,71,909],57584:[790,11,681,72,635],57585:[846,0,981,71,909],57586:[655,11,681,72,635],57587:[716,200,981,71,909],57588:[448,200,681,72,635],57589:[911,0,981,71,909],57590:[698,11,681,72,635],57591:[959,0,981,71,909],57592:[701,11,681,72,635],57593:[800,0,981,71,909],57594:[622,11,681,72,635],57595:[705,11,681,72,635],57596:[841,0,981,71,909],57597:[653,11,681,72,635],57598:[911,22,958,97,860],57599:[698,11,611,72,547],57600:[869,22,958,97,860],57601:[688,11,611,72,547],57602:[869,0,1004,85,906],57603:[694,11,750,72,738],57604:[911,0,900,83,836],57605:[698,11,611,65,547],57606:[869,0,900,83,836],57607:[688,11,611,65,547],57608:[869,0,900,83,836],57609:[688,11,611,65,547],57610:[1054,0,900,83,836],57611:[830,11,611,65,547],57612:[869,200,900,83,836],57613:[688,200,611,65,547],57614:[1054,0,900,83,836],57615:[830,11,611,65,547],57616:[1070,0,900,83,836],57617:[846,11,611,65,548],57618:[1014,0,900,83,836],57619:[790,11,611,65,547],57620:[846,0,900,83,836],57621:[655,11,611,65,547],57622:[880,0,900,83,836],57623:[661,11,611,65,547],57624:[679,200,900,83,836],57625:[448,200,611,65,547],57626:[911,0,900,83,836],57627:[698,11,611,65,547],57628:[959,0,900,83,836],57629:[701,11,611,65,547],57630:[800,0,900,83,836],57631:[622,11,611,65,547],57632:[841,0,900,83,836],57633:[653,11,611,65,547],57634:[925,22,1033,97,946],57635:[690,206,681,63,635],57636:[705,303,1033,97,946],57637:[741,206,681,63,635],57638:[911,0,494,77,417],57639:[698,0,403,83,357],57640:[869,0,494,77,417],57641:[688,0,403,49,353],57642:[846,0,494,73,421],57643:[655,0,403,45,357],57644:[880,0,494,77,417],57645:[683,200,494,77,417],57646:[661,200,403,83,326],57647:[911,0,494,77,417],57648:[698,0,403,46,326],57649:[959,0,494,77,417],57650:[701,0,403,80,326],57651:[800,0,494,22,472],57652:[622,0,403,-24,426],57653:[841,0,494,39,455],57654:[653,0,403,-7,409],57655:[683,303,1015,83,934],57656:[694,303,715,76,665],57657:[911,0,831,83,750],57658:[922,0,403,83,369],57659:[683,0,831,83,750],57660:[694,0,403,83,399],57661:[683,303,831,83,750],57662:[694,303,403,83,334],57663:[911,0,981,83,897],57664:[698,0,750,82,683],57665:[869,0,981,83,897],57666:[688,0,750,82,683],57667:[683,303,981,83,897],57668:[442,303,750,82,683],57669:[841,0,981,83,897],57670:[653,0,750,82,683],57671:[911,22,1028,97,930],57672:[698,11,681,65,615],57673:[869,22,1028,97,930],57674:[688,11,681,65,615],57675:[1054,22,1028,97,930],57676:[830,11,681,65,615],57677:[869,200,1028,97,930],57678:[688,200,681,65,615],57679:[1054,22,1028,97,930],57680:[830,11,681,65,615],57681:[1070,22,1028,97,930],57682:[846,11,681,65,615],57683:[1014,22,1028,97,930],57684:[790,11,681,65,615],57685:[846,22,1028,97,930],57686:[655,11,681,65,615],57687:[705,200,1028,97,930],57688:[448,200,681,65,615],57689:[911,22,1028,97,930],57690:[698,11,681,65,615],57691:[959,22,1028,97,930],57692:[701,11,681,65,615],57693:[911,22,1028,97,927],57694:[698,11,680,64,631],57695:[805,200,1028,97,927],57696:[553,200,680,64,631],57697:[911,22,1028,97,927],57698:[698,11,680,64,631],57699:[959,22,1028,97,927],57700:[701,11,680,64,631],57701:[841,22,1028,97,927],57702:[653,11,680,64,631],57703:[941,22,1028,97,930],57704:[698,11,681,65,615],57705:[800,22,1028,97,930],57706:[622,11,681,65,615],57707:[841,22,1028,97,930],57708:[653,11,681,65,615],57709:[911,22,969,85,937],57710:[698,0,542,76,479],57711:[869,22,969,85,937],57712:[688,0,542,76,479],57713:[683,303,969,85,937],57714:[442,303,542,76,479],57715:[911,22,750,97,652],57716:[698,11,549,70,478],57717:[869,22,750,97,652],57718:[688,11,549,70,478],57719:[705,303,750,97,652],57720:[448,303,549,70,478],57721:[869,0,958,73,884],57722:[714,11,542,51,444],57723:[675,303,958,73,884],57724:[615,303,542,51,444],57725:[675,200,958,73,884],57726:[615,200,542,51,479],57727:[911,22,981,83,897],57728:[698,11,750,82,683],57729:[869,22,981,83,897],57730:[688,11,750,82,683],57731:[846,22,981,83,897],57732:[655,11,750,82,683],57733:[683,200,981,83,897],57734:[442,200,750,82,683],57735:[911,22,981,83,897],57736:[698,11,750,82,683],57737:[959,22,981,83,897],57738:[701,11,750,82,683],57739:[911,22,980,83,914],57740:[698,11,750,81,732],57741:[805,200,980,83,914],57742:[553,200,750,81,732],57743:[911,22,980,83,914],57744:[698,11,750,81,732],57745:[959,22,980,83,914],57746:[701,11,750,81,732],57747:[841,22,980,83,914],57748:[653,11,750,81,732],57749:[941,22,981,83,897],57750:[698,11,750,82,683],57751:[800,22,981,83,897],57752:[622,11,750,82,683],57753:[892,22,981,83,897],57754:[705,11,750,82,683],57755:[841,22,981,83,897],57756:[653,11,750,82,683],57757:[911,0,981,49,931],57758:[698,205,715,52,658],57759:[846,0,981,49,931],57760:[655,205,715,52,658],57761:[683,200,981,49,931],57762:[431,205,715,52,658],57763:[911,0,981,49,931],57764:[698,205,715,52,658],57765:[959,0,981,49,931],57766:[701,205,715,52,658],57767:[841,0,981,49,931],57768:[653,205,715,52,658],57769:[911,0,819,97,727],57770:[698,0,611,63,530],57771:[869,0,819,97,727],57772:[688,0,611,63,530],57773:[880,0,819,97,727],57774:[661,0,611,63,530],57775:[694,-378,646,123,505],57776:[124,192,646,141,523],57777:[694,-378,646,141,523],57778:[683,0,1004,85,906],57779:[713,0,843,45,797],57780:[446,10,569,45,544],57781:[698,-506,569,216,422],57782:[683,0,1014,46,974],57783:[446,10,816,58,775],57784:[714,20,877,54,813],57785:[713,232,843,45,797],57786:[446,232,569,45,548],57787:[744,-562,556,-5,561],57788:[307,-193,556,0,555],57789:[704,10,877,70,806],57790:[683,0,799,60,728],57791:[694,10,631,49,584],57792:[694,10,631,49,584],57793:[490,-13,569,35,533],57794:[691,-513,569,118,452],57795:[750,250,339,145,194],57796:[703,20,816,70,744],57797:[446,10,508,46,468],57798:[690,-514,569,133,437],57799:[703,200,816,70,744],57800:[446,200,508,46,468],57801:[6,200,508,102,406],57802:[485,54,508,46,468],57803:[690,-514,569,133,437],57804:[431,0,323,104,219],57805:[737,54,816,70,744],57806:[-60,292,569,237,332],57807:[683,0,683,0,683],57808:[683,0,683,0,683],57809:[519,17,877,169,706],57810:[683,0,860,58,789],57811:[694,10,631,46,581],57812:[697,-507,569,97,422],57813:[683,-376,427,60,367],57814:[603,25,569,55,521],57815:[654,-550,569,139,431],57816:[751,-1,569,69,499],57817:[606,104,569,-203,771],57818:[750,56,569,70,498],57819:[660,-545,323,105,219],57820:[-85,200,323,105,219],57821:[441,0,323,56,274],57822:[441,204,354,-27,243],57823:[679,0,768,56,728],57824:[446,10,508,39,468],57825:[664,20,569,54,514],57826:[280,-252,1139,16,1122],57827:[280,-252,569,8,560],57828:[703,20,843,51,801],57829:[441,214,573,54,515],57830:[679,232,768,56,728],57831:[446,232,508,39,468],57832:[699,9,761,39,721],57833:[683,0,860,58,789],57834:[695,10,569,39,529],57835:[714,0,323,104,219],57836:[500,214,323,104,219],57837:[679,0,737,56,682],57838:[704,0,354,45,398],57839:[704,0,939,38,897],57840:[704,0,678,38,715],57841:[704,0,970,38,920],57842:[704,0,970,38,920],57843:[704,0,647,38,597],57844:[664,20,569,63,505],57845:[704,0,647,38,597],57846:[674,0,569,39,529],57847:[703,20,884,70,822],57848:[451,205,569,39,545],57849:[703,20,1262,70,1191],57850:[704,10,569,49,529],57851:[500,262,539,70,468],57852:[698,-506,569,147,353],57853:[683,0,843,56,786],57854:[694,0,631,54,590],57855:[704,-501,569,177,392],57856:[697,-507,569,147,472],57857:[249,-181,385,20,314],57858:[683,0,413,51,362],57859:[683,20,955,51,885],57860:[660,204,645,56,534],57861:[762,0,539,55,453],57862:[683,232,413,51,362],57863:[674,232,323,39,283],57864:[683,20,583,66,514],57865:[683,0,874,56,819],57866:[694,0,600,49,572],57867:[683,0,706,56,651],57868:[694,0,323,56,281],57869:[764,68,1123,-6,1129],57870:[704,0,354,45,398],57871:[683,0,706,56,651],57872:[694,0,388,80,323],57873:[683,0,1028,62,965],57874:[441,0,939,54,897],57875:[621,-583,569,86,484],57876:[467,-36,569,-80,648],57877:[440,194,631,53,591],57878:[695,33,676,61,615],57879:[683,0,843,56,786],57880:[441,0,631,54,590],57881:[664,20,569,54,514],57882:[694,194,939,70,867],57883:[703,20,877,70,806],57884:[446,10,569,39,529],57885:[703,20,1137,84,1097],57886:[446,10,877,39,837],57887:[6,232,569,162,406],57888:[798,20,877,69,805],57889:[546,10,569,39,548],57890:[664,0,569,109,473],57891:[703,-329,512,46,465],57892:[703,-329,477,33,444],57893:[742,58,877,70,806],57894:[536,104,569,45,523],57895:[683,0,768,58,697],57896:[441,194,631,49,584],57897:[750,56,939,70,867],57898:[750,56,1610,70,1562],57899:[750,56,1256,60,1196],57900:[347,56,449,72,378],57901:[441,10,893,78,815],57902:[683,0,683,0,683],57903:[703,194,877,70,812],57904:[441,194,600,46,581],57905:[704,0,539,70,468],57906:[500,204,539,70,468],57907:[703,-422,437,121,316],57908:[694,-385,323,89,219],57909:[694,-385,323,104,234],57910:[114,195,323,97,227],57911:[703,-422,323,121,202],57912:[683,20,829,58,817],57913:[441,0,446,49,407],57914:[683,20,829,58,817],57915:[519,17,877,169,706],57916:[683,0,683,0,683],57917:[702,-526,843,313,531],57918:[703,20,631,70,560],57919:[446,10,453,45,407],57920:[703,200,631,70,560],57921:[446,200,453,45,407],57922:[431,194,323,104,222],57923:[683,-250,995,42,915],57924:[676,20,569,70,545],57925:[664,20,569,54,514],57926:[683,34,843,67,776],57927:[676,0,816,48,766],57928:[615,10,446,29,375],57929:[682,-1,706,59,636],57930:[694,194,631,49,584],57931:[664,20,569,54,514],57932:[280,-252,854,12,842],57933:[652,-552,569,101,469],57934:[114,0,556,0,555],57935:[688,-278,1106,29,1039],57936:[281,-253,770,16,753],57937:[664,0,569,63,505],57938:[683,20,843,56,786],57939:[441,10,631,54,590],57940:[798,20,843,55,806],57941:[546,10,631,53,640],57942:[-100,148,374,0,374],57943:[683,232,843,56,786],57944:[441,232,631,54,610],57945:[683,20,843,31,811],57946:[431,10,600,31,568],57947:[683,20,1151,29,1121],57948:[431,10,816,30,784],57949:[683,0,843,38,805],57950:[431,0,600,26,574],57951:[683,0,843,24,818],57952:[431,204,600,30,568],57953:[683,0,843,24,818],57954:[683,0,692,70,628],57955:[431,0,508,39,453],57956:[664,20,569,52,516],57957:[703,20,694,60,632],57958:[483,0,631,131,500],57959:[483,0,631,131,500],57960:[483,0,430,123,307],57961:[483,0,430,123,307],57962:[251,107,569,54,515],57963:[660,0,323,56,274],57964:[660,204,354,-27,243],57965:[-123,161,569,86,484],57966:[908,0,843,45,797],57967:[698,10,569,45,544],57968:[921,0,843,45,797],57969:[691,10,569,45,544],57970:[1106,0,843,45,797],57971:[876,10,569,45,544],57972:[921,200,843,45,797],57973:[691,200,569,45,544],57974:[1106,0,843,45,797],57975:[876,10,569,45,544],57976:[1124,0,843,45,797],57977:[894,10,569,45,544],57978:[1061,0,843,45,797],57979:[831,10,569,45,544],57980:[866,0,843,45,797],57981:[690,10,569,45,544],57982:[1051,0,843,45,797],57983:[832,10,569,45,544],57984:[866,200,843,45,797],57985:[690,200,569,45,544],57986:[1051,0,843,45,797],57987:[832,10,569,45,544],57988:[1069,0,843,45,797],57989:[850,10,569,45,544],57990:[1006,0,843,45,797],57991:[787,10,569,45,544],57992:[837,0,843,45,797],57993:[654,10,569,45,544],57994:[713,200,843,45,797],57995:[446,200,569,45,544],57996:[908,0,843,45,797],57997:[698,10,569,45,544],57998:[956,0,843,45,797],57999:[704,10,569,45,544],58000:[791,0,843,45,797],58001:[621,10,569,45,544],58002:[889,0,843,45,797],58003:[702,10,569,45,544],58004:[833,0,843,45,797],58005:[652,10,569,45,544],58006:[908,20,816,70,744],58007:[698,10,508,46,468],58008:[866,20,816,70,744],58009:[690,10,508,46,468],58010:[866,0,860,58,789],58011:[694,10,631,46,642],58012:[908,0,768,56,728],58013:[698,10,508,39,468],58014:[866,0,768,56,728],58015:[690,10,508,39,468],58016:[866,0,768,56,728],58017:[690,10,508,39,468],58018:[1051,0,768,56,728],58019:[832,10,508,39,468],58020:[866,200,768,56,728],58021:[690,200,508,39,468],58022:[1051,0,768,56,728],58023:[832,10,508,39,468],58024:[1069,0,768,56,728],58025:[850,10,508,39,469],58026:[1006,0,768,56,728],58027:[787,10,508,39,468],58028:[837,0,768,56,728],58029:[654,10,508,39,468],58030:[868,0,768,56,728],58031:[660,10,508,39,468],58032:[679,200,768,56,728],58033:[446,200,508,39,468],58034:[908,0,768,56,728],58035:[698,10,508,39,468],58036:[956,0,768,56,728],58037:[704,10,508,39,468],58038:[791,0,768,56,728],58039:[621,10,508,39,468],58040:[833,0,768,56,728],58041:[652,10,508,39,468],58042:[921,20,884,70,822],58043:[691,205,569,39,545],58044:[703,292,884,70,822],58045:[738,205,569,39,545],58046:[908,0,413,51,362],58047:[698,0,323,56,299],58048:[866,0,413,51,362],58049:[690,0,323,10,314],58050:[837,0,413,44,370],58051:[654,0,323,16,308],58052:[868,0,413,51,362],58053:[683,200,413,51,362],58054:[660,200,323,56,274],58055:[908,0,413,51,362],58056:[698,0,323,24,274],58057:[956,0,413,51,362],58058:[704,0,323,54,274],58059:[791,0,413,8,406],58060:[621,0,323,-37,361],58061:[833,0,413,23,391],58062:[652,0,323,-22,346],58063:[683,292,874,56,819],58064:[694,292,600,49,572],58065:[908,0,706,56,651],58066:[919,0,323,56,312],58067:[683,0,706,56,651],58068:[694,0,323,56,342],58069:[683,292,706,56,651],58070:[694,292,323,56,281],58071:[908,0,843,56,786],58072:[698,0,631,54,590],58073:[866,0,843,56,786],58074:[690,0,631,54,590],58075:[683,292,843,56,786],58076:[441,292,631,54,590],58077:[833,0,843,56,786],58078:[652,0,631,54,590],58079:[908,20,877,70,806],58080:[698,10,569,39,529],58081:[866,20,877,70,806],58082:[690,10,569,39,529],58083:[1051,20,877,70,806],58084:[832,10,569,39,529],58085:[866,200,877,70,806],58086:[690,200,569,39,529],58087:[1051,20,877,70,806],58088:[832,10,569,39,529],58089:[1069,20,877,70,806],58090:[850,10,569,39,529],58091:[1006,20,877,70,806],58092:[787,10,569,39,529],58093:[837,20,877,70,806],58094:[654,10,569,39,529],58095:[703,200,877,70,806],58096:[446,200,569,39,529],58097:[908,20,877,70,806],58098:[698,10,569,39,529],58099:[956,20,877,70,806],58100:[704,10,569,39,529],58101:[908,20,877,69,805],58102:[698,10,569,39,548],58103:[798,200,877,69,805],58104:[546,200,569,39,548],58105:[908,20,877,69,805],58106:[698,10,569,39,548],58107:[956,20,877,69,805],58108:[704,10,569,39,548],58109:[833,20,877,69,805],58110:[652,10,569,39,548],58111:[933,20,877,70,806],58112:[697,10,569,39,529],58113:[791,20,877,70,806],58114:[621,10,569,39,529],58115:[833,20,877,70,806],58116:[652,10,569,39,529],58117:[908,20,829,58,817],58118:[698,0,446,49,407],58119:[866,20,829,58,817],58120:[690,0,446,49,407],58121:[683,292,829,58,817],58122:[441,292,446,49,407],58123:[908,20,631,70,560],58124:[698,10,453,45,407],58125:[866,20,631,70,560],58126:[690,10,453,45,407],58127:[703,292,631,70,560],58128:[446,292,453,45,407],58129:[866,0,816,48,766],58130:[704,10,446,29,375],58131:[676,292,816,48,766],58132:[615,292,446,29,375],58133:[676,200,816,48,766],58134:[615,200,446,29,396],58135:[908,20,843,56,786],58136:[698,10,631,54,590],58137:[866,20,843,56,786],58138:[690,10,631,54,590],58139:[837,20,843,56,786],58140:[654,10,631,54,590],58141:[683,200,843,56,786],58142:[441,200,631,54,590],58143:[908,20,843,56,786],58144:[698,10,631,54,590],58145:[956,20,843,56,786],58146:[704,10,631,54,590],58147:[908,20,843,55,806],58148:[698,10,631,53,640],58149:[798,200,843,55,806],58150:[546,200,631,53,640],58151:[908,20,843,55,806],58152:[698,10,631,53,640],58153:[956,20,843,55,806],58154:[704,10,631,53,640],58155:[833,20,843,55,806],58156:[652,10,631,53,640],58157:[933,20,843,56,786],58158:[697,10,631,54,590],58159:[791,20,843,56,786],58160:[621,10,631,54,590],58161:[889,20,843,56,786],58162:[702,10,631,54,590],58163:[833,20,843,56,786],58164:[652,10,631,54,590],58165:[908,0,843,24,818],58166:[698,204,600,30,568],58167:[837,0,843,24,818],58168:[654,204,600,30,568],58169:[683,200,843,24,818],58170:[431,204,600,30,568],58171:[908,0,843,24,818],58172:[698,204,600,30,568],58173:[956,0,843,24,818],58174:[704,204,600,30,568],58175:[833,0,843,24,818],58176:[652,204,600,30,568],58177:[908,0,692,70,628],58178:[698,0,508,39,453],58179:[866,0,692,70,628],58180:[690,0,508,39,453],58181:[868,0,692,70,628],58182:[660,0,508,39,453],58183:[694,-385,538,89,434],58184:[114,195,538,104,449],58185:[694,-385,538,104,449],58186:[683,0,860,58,789],58187:[122,0,458,168,290],58188:[122,194,458,168,304],58189:[705,14,597,60,514],58190:[115,0,339,112,227],58191:[115,193,339,112,239],58192:[704,12,478,23,439],58193:[716,0,1036,104,943],58194:[683,0,1037,121,961],58195:[705,22,996,115,975],58196:[683,0,1110,119,1028],58197:[679,0,1007,117,964],58198:[679,0,867,117,946],58199:[705,22,1064,115,974],58200:[683,0,1110,117,1089],58201:[683,0,627,112,610],58202:[683,22,773,152,791],58203:[683,0,1139,117,1112],58204:[683,0,956,117,842],58205:[683,0,1284,123,1291],58206:[683,0,1076,117,1089],58207:[705,22,1048,114,967],58208:[683,0,875,119,957],58209:[705,194,1082,114,967],58210:[683,22,1030,119,990],58211:[705,22,856,123,818],58212:[675,0,832,86,927],58213:[683,22,944,143,957],58214:[683,22,828,128,1000],58215:[683,22,1279,126,1349],58216:[683,0,1113,97,1058],58217:[683,0,824,105,989],58218:[683,0,943,129,917],58219:[442,11,774,105,684],58220:[693,11,633,111,563],58221:[442,11,649,107,596],58222:[693,11,740,105,684],58223:[442,11,677,112,596],58224:[705,205,684,120,692],58225:[442,205,701,99,635],58226:[693,11,828,124,737],58227:[667,11,534,91,443],58228:[667,205,588,37,510],58229:[693,11,758,124,668],58230:[693,11,480,106,355],58231:[442,11,1228,91,1138],58232:[442,11,881,91,791],58233:[442,11,703,106,632],58234:[442,194,740,55,670],58235:[442,194,659,106,603],58236:[442,11,671,91,652],58237:[442,11,670,115,558],58238:[626,11,564,84,473],58239:[442,11,846,91,756],58240:[443,11,722,91,641],58241:[443,11,1009,91,918],58242:[442,11,792,93,682],58243:[442,205,731,91,666],58244:[442,11,689,105,613],58245:[442,11,534,91,443],58246:[442,205,553,37,474],58247:[713,0,859,57,810],58248:[683,0,863,72,837],58249:[703,20,819,70,843],58250:[683,0,934,71,893],58251:[679,0,839,69,841],58252:[679,0,725,69,825],58253:[703,20,889,70,843],58254:[683,0,936,69,960],58255:[683,0,506,64,536],58256:[683,20,632,102,689],58257:[683,0,960,69,979],58258:[683,0,784,69,721],58259:[683,0,1089,74,1140],58260:[683,0,905,69,960],58261:[703,20,869,69,829],58262:[683,0,727,71,834],58263:[703,194,900,69,829],58264:[683,20,861,71,849],58265:[703,20,702,75,710],58266:[676,0,675,43,790],58267:[683,20,778,92,833],58268:[683,20,675,79,861],58269:[683,20,1074,78,1171],58270:[683,0,937,50,933],58271:[683,0,672,58,853],58272:[683,0,778,80,797],58273:[441,10,620,61,571],58274:[694,10,502,66,471],58275:[441,10,511,62,495],58276:[694,10,595,61,575],58277:[441,10,542,67,495],58278:[704,204,557,73,604],58279:[441,204,557,43,536],58280:[694,10,669,75,620],58281:[663,10,404,47,350],58282:[663,204,473,0,439],58283:[694,10,607,75,567],58284:[694,10,361,62,286],58285:[441,10,1014,47,965],58286:[441,10,706,47,658],58287:[441,10,564,62,531],58288:[441,194,589,-1,557],58289:[441,194,524,61,511],58290:[441,10,530,47,512],58291:[441,10,539,71,470],58292:[625,10,432,42,380],58293:[441,10,675,47,628],58294:[442,10,571,47,534],58295:[442,10,826,47,780],58296:[441,10,648,48,583],58297:[441,204,579,47,560],58298:[441,10,546,61,521],58299:[441,10,399,47,350],58300:[441,204,442,0,402],58301:[450,0,319,47,286],58302:[450,200,351,-56,267],58303:[711,0,1114,72,1042],58304:[456,8,738,58,716],58305:[686,0,1057,100,959],58306:[694,8,839,84,774],58307:[703,17,1081,98,983],58308:[456,8,678,65,621],58309:[686,0,1138,96,1039],58310:[694,8,839,65,755],58311:[452,0,436,101,363],58312:[452,202,476,-40,354],58313:[678,0,978,92,921],58314:[456,8,692,57,635],58315:[661,17,758,77,681],58316:[678,0,938,92,860],58317:[702,0,476,73,563],58318:[661,17,758,89,669],58319:[669,0,758,57,701],58320:[703,17,1169,98,1084],58321:[461,203,758,57,721],58322:[686,0,1153,92,1061],58323:[694,0,839,97,776],58324:[686,0,550,86,464],58325:[686,17,775,66,659],58326:[686,0,1154,92,1076],58327:[694,0,799,84,757],58328:[686,0,897,92,820],58329:[694,0,436,101,370],58330:[686,0,1394,104,1290],58331:[452,0,1242,97,1180],58332:[686,0,1153,92,1061],58333:[452,0,839,97,776],58334:[661,17,758,77,681],58335:[703,17,1122,98,1024],58336:[456,8,758,57,701],58337:[661,0,758,136,640],58338:[686,0,1017,96,919],58339:[452,194,839,84,774],58340:[703,194,1122,98,1032],58341:[452,194,799,65,755],58342:[686,17,1103,96,1082],58343:[452,0,622,84,565],58344:[703,17,839,98,741],58345:[456,8,605,65,540],58346:[667,17,758,98,721],58347:[661,17,758,77,681],58348:[669,0,1042,69,973],58349:[635,8,597,44,499],58350:[661,17,758,77,681],58351:[661,0,758,89,669],58352:[686,17,1133,92,1041],58353:[452,8,839,97,776],58354:[686,17,1114,53,1061],58355:[444,8,799,53,746],58356:[686,17,1517,50,1467],58357:[444,8,1081,50,1031],58358:[686,0,1114,71,1043],58359:[444,0,799,58,741],58360:[686,0,1114,53,1061],58361:[444,202,799,45,745],58362:[686,0,919,98,830],58363:[444,0,678,57,601],58364:[661,17,758,73,685],58365:[687,0,436,101,363],58366:[687,202,476,-40,354],58367:[704,0,968,51,916],58368:[453,6,629,36,619],58369:[686,0,914,59,838],58370:[694,6,718,55,670],58371:[698,12,931,75,855],58372:[453,6,576,47,535],58373:[686,0,985,57,909],58374:[694,6,718,47,662],58375:[450,0,363,67,315],58376:[450,200,399,-55,304],58377:[679,0,844,57,803],58378:[453,6,592,40,551],58379:[656,12,647,57,589],58380:[679,0,809,57,751],58381:[700,0,399,52,491],58382:[656,12,647,68,578],58383:[662,0,647,40,606],58384:[698,12,1012,75,945],58385:[456,201,647,40,624],58386:[686,0,1002,57,944],58387:[694,0,718,64,679],58388:[686,0,479,51,428],58389:[686,12,665,36,580],58390:[686,0,1003,57,944],58391:[694,0,683,55,656],58392:[686,0,773,57,715],58393:[694,0,363,67,321],58394:[686,0,1215,63,1151],58395:[450,0,1073,64,1035],58396:[686,0,1002,57,944],58397:[450,0,718,64,679],58398:[656,12,647,57,589],58399:[698,12,968,75,892],58400:[453,6,647,40,606],58401:[656,0,647,102,553],58402:[686,0,879,57,803],58403:[450,194,718,55,670],58404:[698,194,968,75,899],58405:[450,194,683,47,663],58406:[686,12,960,57,951],58407:[450,0,535,55,495],58408:[698,12,718,75,642],58409:[453,6,512,47,464],58410:[674,12,647,75,624],58411:[656,12,647,57,589],58412:[673,0,897,50,846],58413:[635,6,505,28,429],58414:[656,12,647,57,589],58415:[656,0,647,68,578],58416:[686,12,985,57,927],58417:[450,6,718,64,679],58418:[686,12,968,35,932],58419:[444,6,683,36,646],58420:[686,12,1323,33,1289],58421:[444,6,931,33,897],58422:[686,0,968,47,921],58423:[444,0,683,35,648],58424:[686,0,968,31,936],58425:[444,200,683,29,646],58426:[686,0,789,75,720],58427:[444,0,576,40,518],58428:[656,12,647,54,592],58429:[684,0,363,67,315],58430:[684,200,399,-55,304],58431:[452,8,394,32,359],58432:[452,202,439,-14,413],58433:[715,0,1147,93,1068],58434:[686,0,1134,115,1065],58435:[705,19,1088,98,1078],58436:[686,0,1210,110,1151],58437:[678,0,1057,106,1020],58438:[678,0,882,106,1000],58439:[705,19,1153,98,1078],58440:[686,0,1259,106,1250],58441:[686,0,659,100,653],58442:[686,19,826,113,848],58443:[686,0,1253,106,1237],58444:[686,0,1011,106,887],58445:[686,0,1460,119,1479],58446:[686,0,1218,106,1250],58447:[705,19,1103,95,1044],58448:[686,0,937,110,1060],58449:[705,194,1144,95,1044],58450:[686,19,1133,110,1120],58451:[705,19,918,114,887],58452:[669,0,857,78,992],58453:[686,19,1050,112,1082],58454:[686,19,906,119,1131],58455:[686,19,1429,116,1537],58456:[686,0,1223,93,1164],58457:[686,0,902,99,1110],58458:[686,0,1018,119,1004],58459:[454,10,869,88,794],58460:[694,10,699,97,648],58461:[454,10,706,89,672],58462:[694,10,829,88,794],58463:[454,10,746,89,672],58464:[704,204,724,109,747],58465:[454,204,744,68,688],58466:[694,10,911,102,836],58467:[695,10,596,73,521],58468:[695,204,613,14,547],58469:[694,10,830,102,755],58470:[694,10,508,74,393],58471:[454,10,1402,73,1327],58472:[454,10,999,73,924],58473:[454,10,779,89,728],58474:[454,194,829,73,779],58475:[454,194,727,88,684],58476:[454,10,733,73,701],58477:[454,10,705,98,608],58478:[645,10,618,63,544],58479:[454,10,959,73,884],58480:[455,10,793,73,721],58481:[455,10,1125,73,1043],58482:[454,10,866,65,779],58483:[454,204,817,73,764],58484:[454,10,756,74,684],58485:[454,10,596,73,521],58486:[454,204,572,14,513],58487:[710,0,976,61,928],58488:[686,0,969,71,939],58489:[702,16,920,68,943],58490:[686,0,1042,68,1009],58491:[679,0,903,67,902],58492:[679,0,759,67,885],58493:[702,16,988,68,943],58494:[686,0,1087,67,1114],58495:[686,0,560,61,593],58496:[686,16,701,74,750],58497:[686,0,1079,67,1097],58498:[686,0,852,67,781],58499:[686,0,1264,74,1320],58500:[686,0,1051,67,1114],58501:[702,16,938,65,906],58502:[686,0,802,68,934],58503:[702,194,974,65,906],58504:[686,16,969,68,978],58505:[702,16,776,80,782],58506:[673,0,719,39,860],58507:[686,16,894,78,956],58508:[686,16,763,84,984],58509:[686,16,1224,82,1341],58510:[686,0,1053,57,1036],58511:[686,0,759,62,970],58512:[686,0,865,84,884],58513:[452,8,722,58,677],58514:[694,8,586,64,562],58515:[452,8,584,59,576],58516:[694,8,687,58,677],58517:[452,8,625,61,576],58518:[702,202,632,76,682],58519:[452,202,619,24,595],58520:[694,8,759,65,714],58521:[695,8,468,44,423],58522:[695,202,521,-7,487],58523:[694,8,688,65,643],58524:[694,8,404,42,323],58525:[452,8,1178,44,1133],58526:[452,8,823,44,778],58527:[452,8,657,59,632],58528:[452,194,687,18,663],58529:[452,194,612,58,600],58530:[452,8,606,44,580],58531:[452,8,595,68,529],58532:[643,8,488,36,444],58533:[452,8,787,44,743],58534:[453,8,651,44,613],58535:[453,8,944,44,897],58536:[452,8,737,51,668],58537:[452,202,677,44,656],58538:[452,8,633,50,594],58539:[452,8,468,44,423],58540:[452,202,486,-7,453],58541:[605,105,572,56,516],58542:[605,105,572,56,516],58543:[608,107,577,57,522],58544:[608,107,577,57,522],58545:[610,109,581,57,526],58546:[610,109,581,57,526],58547:[613,113,588,56,532],58548:[613,113,588,56,532],58549:[616,115,593,57,538],58550:[616,115,593,57,538],58551:[619,119,600,56,544],58552:[619,119,600,56,544],58553:[623,122,607,57,552],58554:[623,122,607,57,552],58555:[634,-94,489,82,407],58556:[634,-94,489,82,407],58557:[634,-94,789,82,707],58558:[634,-94,789,82,707],58559:[634,-94,1089,82,1007],58560:[634,-94,1089,82,1007],58561:[634,-94,1389,82,1307],58562:[716,216,527,56,471],58563:[693,0,708,75,632],58564:[693,0,875,98,775],58565:[720,39,700,75,626],58566:[720,39,865,98,767],58567:[720,29,615,75,541],58568:[720,29,762,98,664],58569:[709,17,667,75,592],58570:[709,17,825,98,726],58571:[444,0,239,81,156],58572:[444,205,267,-61,184],58573:[444,0,239,81,250],58574:[444,205,267,-97,278],58575:[458,0,256,61,194],58576:[458,205,286,-71,224],58577:[458,0,256,68,283],58578:[458,205,286,-105,313],58579:[431,0,279,55,223],58580:[431,216,389,0,333],58581:[694,15,982,40,943],58582:[712,1,888,40,847],58583:[697,15,749,40,709],58584:[716,-4,1005,40,965],58585:[702,12,695,40,655],58586:[699,15,1038,39,998],58587:[697,130,774,40,733],58588:[690,8,1232,40,1192],58589:[685,14,696,39,656],58590:[692,129,784,39,744],58591:[690,12,1142,40,1102],58592:[685,7,878,40,837],58593:[699,13,1333,40,1293],58594:[706,7,1161,39,1120],58595:[686,18,807,40,767],58596:[710,11,875,39,834],58597:[694,24,817,40,777],58598:[712,6,940,40,899],58599:[702,12,708,40,668],58600:[693,6,888,40,849],58601:[699,16,867,41,827],58602:[709,9,832,40,792],58603:[702,5,1214,40,1174],58604:[706,9,998,40,958],58605:[702,136,698,40,659],58606:[696,11,824,41,785],58607:[694,15,938,40,898],58608:[712,1,850,40,809],58609:[697,15,716,40,676],58610:[716,-4,958,40,917],58611:[702,12,666,40,626],58612:[699,15,991,39,951],58613:[697,130,743,40,703],58614:[690,8,1174,40,1134],58615:[685,14,669,40,630],58616:[692,129,754,40,714],58617:[690,12,1088,40,1048],58618:[685,7,840,40,800],58619:[699,13,1268,40,1228],58620:[706,7,1107,39,1066],58621:[686,18,769,40,728],58622:[710,11,836,39,795],58623:[694,24,781,40,741],58624:[712,6,897,40,857],58625:[702,12,679,40,638],58626:[693,6,846,40,807],58627:[699,16,824,41,784],58628:[709,9,788,40,748],58629:[702,5,1148,40,1108],58630:[706,9,953,39,912],58631:[702,136,674,40,634],58632:[696,11,789,41,750],58633:[711,17,1064,39,1024],58634:[727,1,1007,40,966],58635:[709,15,819,40,779],58636:[727,1,1112,40,1072],58637:[708,12,770,39,730],58638:[731,14,1105,40,1066],58639:[705,138,860,39,820],58640:[699,12,1315,39,1275],58641:[703,18,777,39,737],58642:[701,137,837,40,797],58643:[709,9,1212,39,1171],58644:[710,12,954,40,915],58645:[710,17,1420,40,1380],58646:[712,13,1206,40,1166],58647:[707,20,908,40,868],58648:[726,13,968,40,928],58649:[705,42,920,41,880],58650:[732,12,1015,40,975],58651:[715,18,788,40,748],58652:[697,11,997,40,957],58653:[709,13,944,40,905],58654:[702,16,872,40,832],58655:[710,8,1287,40,1246],58656:[712,11,1066,40,1025],58657:[709,135,799,39,759],58658:[705,14,872,40,832],58659:[711,17,1020,39,980],58660:[727,1,965,40,924],58661:[709,15,785,40,744],58662:[727,1,1064,40,1023],58663:[708,12,741,40,701],58664:[731,14,1059,40,1020],58665:[705,138,827,39,787],58666:[699,12,1257,39,1217],58667:[703,18,748,39,708],58668:[701,137,807,40,767],58669:[709,9,1160,39,1119],58670:[710,12,911,40,872],58671:[710,17,1358,40,1318],58672:[712,13,1155,40,1114],58673:[707,20,868,40,828],58674:[726,13,927,40,887],58675:[705,42,883,41,843],58676:[732,12,973,40,932],58677:[715,18,758,40,718],58678:[697,11,957,40,917],58679:[709,13,901,40,861],58680:[702,16,831,40,791],58681:[710,8,1224,40,1183],58682:[712,11,1021,40,981],58683:[709,135,771,39,731],58684:[705,14,839,40,799],58685:[697,27,1054,123,948],58686:[691,27,1278,156,1075],58687:[686,24,928,168,833],58688:[690,27,1191,129,992],58689:[686,24,988,200,866],58690:[686,155,927,110,843],58691:[692,25,1136,176,950],58692:[667,133,1058,87,871],58693:[686,27,858,131,737],58694:[686,139,856,75,723],58695:[681,27,995,116,925],58696:[686,27,993,135,871],58697:[692,27,1452,129,1356],58698:[686,29,1192,132,1093],58699:[729,27,1187,110,992],58700:[692,219,1181,104,1062],58701:[729,69,1187,110,1037],58702:[686,27,1187,129,1088],58703:[689,27,1187,164,1004],58704:[703,27,996,126,908],58705:[697,27,968,66,896],58706:[686,27,1191,132,1088],58707:[686,28,1449,122,1363],58708:[689,27,1056,129,948],58709:[686,219,1194,129,986],58710:[729,139,916,110,737],58711:[471,36,794,174,693],58712:[686,31,809,200,629],58713:[466,29,660,183,528],58714:[612,34,791,113,614],58715:[467,31,674,181,534],58716:[679,238,588,133,486],58717:[470,209,797,116,643],58718:[689,198,819,188,619],58719:[675,21,528,114,419],58720:[673,202,530,86,332],58721:[686,26,660,126,533],58722:[686,20,528,213,429],58723:[475,26,1113,105,1006],58724:[475,23,825,119,722],58725:[481,28,779,176,593],58726:[538,214,794,111,613],58727:[480,224,780,168,599],58728:[474,21,660,115,570],58729:[479,30,724,63,585],58730:[641,21,593,128,516],58731:[474,26,814,107,714],58732:[533,28,807,158,624],58733:[533,28,1121,150,929],58734:[473,188,659,109,541],58735:[524,219,791,151,621],58736:[471,215,662,89,474],58737:[697,27,832,47,796],58738:[691,27,1030,71,905],58739:[686,24,720,90,694],58740:[690,27,955,51,834],58741:[686,24,772,117,722],58742:[686,155,721,40,705],58743:[692,25,904,93,796],58744:[667,133,840,18,730],58745:[686,27,662,61,612],58746:[686,139,663,14,602],58747:[681,27,780,42,776],58748:[686,27,779,60,729],58749:[692,27,1178,37,1151],58750:[686,29,952,49,922],58751:[729,27,952,34,835],58752:[692,219,944,26,896],58753:[729,69,950,32,874],58754:[686,27,948,47,918],58755:[689,27,949,80,844],58756:[703,27,781,51,761],58757:[697,27,758,-1,753],58758:[686,27,951,49,918],58759:[686,28,1175,30,1158],58760:[689,27,834,52,796],58761:[686,219,958,50,829],58762:[729,139,715,44,612],58763:[471,36,603,101,572],58764:[686,31,619,126,516],58765:[466,29,488,115,428],58766:[612,34,606,50,505],58767:[467,31,500,112,433],58768:[679,238,426,73,393],58769:[470,209,611,52,531],58770:[689,198,628,116,507],58771:[675,21,375,59,335],58772:[673,202,380,38,261],58773:[686,26,490,65,434],58774:[686,20,371,145,341],58775:[475,26,884,29,847],58776:[475,23,633,51,599],58777:[481,28,594,106,485],58778:[538,214,609,49,505],58779:[480,224,595,99,490],58780:[474,21,489,54,468],58781:[479,30,548,8,483],58782:[641,21,430,67,420],58783:[474,26,624,41,593],58784:[533,28,618,90,512],58785:[533,28,893,71,778],58786:[473,188,489,50,443],58787:[524,219,605,84,511],58788:[471,215,495,35,384],58789:[475,21,528,114,419],58790:[475,202,530,86,332],58791:[475,21,375,59,335],58792:[475,202,380,38,261],58793:[475,21,279,14,268],58794:[475,202,280,-9,196],58795:[688,31,1141,137,1015],58796:[685,31,1357,167,1164],58797:[677,32,1005,183,907],58798:[685,29,1289,138,1091],58799:[687,29,1070,185,911],58800:[684,147,1003,124,912],58801:[692,27,1229,186,1033],58802:[684,127,1145,105,933],58803:[683,25,929,139,790],58804:[681,142,927,96,782],58805:[682,26,1077,127,999],58806:[684,28,1074,138,945],58807:[686,33,1572,134,1460],58808:[681,33,1290,134,1170],58809:[726,29,1283,117,1074],58810:[685,223,1284,126,1143],58811:[726,82,1283,117,1114],58812:[689,29,1284,126,1180],58813:[685,31,1285,195,1102],58814:[691,30,1077,138,983],58815:[689,39,1145,123,1063],58816:[687,29,1289,132,1168],58817:[682,30,1568,139,1469],58818:[682,35,1143,140,1024],58819:[689,214,1291,140,1072],58820:[718,137,1008,124,801],58821:[472,32,872,192,751],58822:[691,32,857,200,659],58823:[473,26,719,201,571],58824:[632,29,856,104,667],58825:[471,28,728,193,577],58826:[681,242,635,146,531],58827:[473,208,863,123,700],58828:[687,203,886,202,662],58829:[686,26,574,107,465],58830:[683,207,574,84,367],58831:[683,25,720,141,580],58832:[682,24,579,215,451],58833:[476,31,1223,123,1095],58834:[474,28,928,108,774],58835:[482,34,879,222,672],58836:[558,208,873,103,676],58837:[485,212,864,201,672],58838:[473,26,714,118,603],58839:[480,35,784,79,635],58840:[654,27,642,157,553],58841:[473,35,856,115,769],58842:[546,28,874,167,663],58843:[549,33,1218,166,1002],58844:[471,188,713,114,599],58845:[559,222,857,171,672],58846:[472,215,717,96,520],58847:[688,31,927,62,876],58848:[685,31,1127,89,1014],58849:[677,32,801,104,776],58850:[685,29,1064,63,946],58851:[687,29,861,106,780],58852:[684,147,799,49,781],58853:[692,27,1009,107,893],58854:[684,127,931,32,800],58855:[683,25,731,64,667],58856:[681,142,729,24,659],58857:[682,26,868,52,861],58858:[684,28,865,63,811],58859:[686,33,1327,59,1289],58860:[681,33,1065,59,1019],58861:[726,29,1059,43,931],58862:[685,223,1060,51,995],58863:[726,82,1059,43,967],58864:[689,29,1060,51,1029],58865:[685,31,1061,116,956],58866:[691,30,868,63,846],58867:[689,39,931,48,920],58868:[687,29,1064,58,1017],58869:[682,30,1323,64,1296],58870:[682,35,929,65,884],58871:[689,214,1066,65,929],58872:[718,137,804,49,678],58873:[472,32,678,113,631],58874:[691,32,664,120,546],58875:[473,26,536,121,464],58876:[632,29,663,31,553],58877:[471,28,544,114,470],58878:[681,242,458,70,427],58879:[473,208,669,48,584],58880:[687,203,691,122,549],58881:[686,26,401,34,366],58882:[683,207,401,13,275],58883:[683,25,537,66,473],58884:[682,24,406,134,353],58885:[476,31,1003,48,950],58886:[474,28,730,35,652],58887:[482,34,685,141,558],58888:[558,208,679,30,561],58889:[485,212,670,121,557],58890:[473,26,532,44,494],58891:[480,35,596,8,524],58892:[654,27,464,80,447],58893:[473,35,663,41,648],58894:[546,28,680,89,549],58895:[549,33,999,88,863],58896:[471,188,531,41,490],58897:[559,222,664,93,558],58898:[472,215,534,24,417],58899:[478,26,574,107,465],58900:[483,207,574,84,367],58901:[478,26,401,34,366],58902:[483,207,401,13,275],58903:[478,26,331,2,327],58904:[483,207,331,-19,238],58905:[431,0,525,78,455],58906:[431,228,525,48,368],58907:[683,33,1153,117,1036],58908:[683,30,954,69,884],58909:[716,0,1097,89,1007],58910:[679,0,831,83,750],58911:[716,0,911,71,839],58912:[705,0,958,84,873],58913:[683,0,958,97,860],58914:[679,0,981,83,897],58915:[683,0,1028,97,930],58916:[683,0,958,97,860],58917:[705,22,1028,97,930],58918:[705,0,1028,97,930],58919:[675,0,889,80,808],58920:[684,21,958,85,874],58921:[705,0,958,84,873],58922:[716,0,981,71,909],58923:[683,0,935,87,837],58924:[679,0,900,83,836],58925:[683,0,819,97,727],58926:[683,0,981,83,897],58927:[683,0,494,77,417],58928:[683,0,1015,83,934],58929:[683,0,1189,89,1099],58930:[683,0,981,83,897],58931:[705,22,1028,97,930],58932:[683,0,900,85,802],58933:[675,0,958,73,884],58934:[683,0,981,65,916],58935:[713,0,939,61,876],58936:[679,0,706,56,651],58937:[713,0,782,45,736],58938:[703,0,816,57,757],58939:[683,0,816,70,744],58940:[679,0,843,56,786],58941:[683,0,877,70,806],58942:[683,0,816,70,744],58943:[703,20,877,70,806],58944:[703,0,877,70,806],58945:[676,0,754,54,699],58946:[684,19,816,59,759],58947:[703,0,816,57,757],58948:[713,0,843,45,797],58949:[683,0,799,60,728],58950:[679,0,768,56,728],58951:[683,0,692,70,628],58952:[683,0,843,56,786],58953:[683,0,413,51,362],58954:[683,0,874,56,819],58955:[683,0,1028,62,965],58956:[683,0,843,56,786],58957:[703,20,877,70,806],58958:[683,0,768,58,697],58959:[676,0,816,48,766],58960:[683,0,843,38,805],58961:[442,11,925,136,865],58962:[706,194,821,163,668],58963:[442,216,856,94,706],58964:[716,11,717,133,563],58965:[431,11,656,148,593],58966:[701,205,786,149,654],58967:[442,216,786,59,645],58968:[705,11,734,135,599],58969:[442,11,508,124,448],58970:[442,11,786,141,726],58971:[442,12,890,65,825],58972:[694,13,799,84,764],58973:[442,216,786,141,726],58974:[442,0,751,47,609],58975:[701,205,786,149,653],58976:[431,11,856,60,709],58977:[442,216,734,141,598],58978:[431,11,873,136,726],58979:[431,13,786,60,639],58980:[443,11,786,59,671],58981:[694,205,925,142,782],58982:[442,205,925,59,865],58983:[694,205,925,59,809],58984:[442,11,925,114,806],58985:[453,22,778,137,588],58986:[705,11,786,59,719],58987:[431,11,1168,60,1020],58988:[442,194,734,141,598],58989:[442,108,717,148,585],58990:[442,218,925,115,809],58991:[716,22,856,133,722],58992:[441,10,748,83,728],58993:[704,194,656,110,556],58994:[441,214,687,50,588],58995:[714,10,564,82,464],58996:[431,10,500,96,490],58997:[699,204,625,96,551],58998:[441,214,625,18,535],58999:[704,10,579,83,494],59000:[441,10,379,73,358],59001:[441,10,625,87,604],59002:[442,12,736,54,682],59003:[694,12,634,39,644],59004:[441,214,625,88,604],59005:[441,0,595,4,505],59006:[699,204,625,96,549],59007:[431,10,687,19,592],59008:[441,214,579,88,494],59009:[431,10,702,83,607],59010:[431,12,625,19,530],59011:[442,10,625,18,557],59012:[694,204,748,90,657],59013:[441,204,748,18,728],59014:[694,204,748,18,680],59015:[440,10,748,66,679],59016:[451,20,627,84,484],59017:[704,10,625,18,600],59018:[431,10,964,19,869],59019:[441,194,579,88,494],59020:[441,107,564,96,488],59021:[441,216,748,66,680],59022:[714,20,687,81,604],59023:[446,10,569,39,529],59024:[448,11,681,65,615],59025:[713,0,939,61,876],59026:[716,0,1097,89,1007],59027:[686,29,1275,107,1166],59028:[686,24,1081,73,1007],59029:[711,0,1242,91,1151],59030:[678,0,897,92,820],59031:[711,0,1033,70,963],59032:[703,0,1081,81,1000],59033:[686,0,1081,98,983],59034:[678,0,1153,92,1061],59035:[686,0,1161,98,1063],59036:[686,0,1081,98,983],59037:[703,17,1161,98,1063],59038:[703,0,1161,98,1063],59039:[669,0,1000,77,923],59040:[711,0,1114,72,1042],59041:[686,0,1057,100,959],59042:[678,0,978,92,921],59043:[686,0,919,98,830],59044:[686,0,1153,92,1061],59045:[686,0,550,86,464],59046:[686,0,1154,92,1076],59047:[686,0,1394,104,1290],59048:[686,0,1153,92,1061],59049:[703,17,1122,98,1024],59050:[686,0,1017,96,919],59051:[669,0,1042,69,973],59052:[686,0,1114,71,1043],59053:[704,0,1073,69,1003],59054:[679,0,773,57,715],59055:[704,0,897,50,846],59056:[698,0,931,61,869],59057:[686,0,931,75,855],59058:[679,0,1002,57,944],59059:[686,0,1002,75,926],59060:[686,0,931,75,855],59061:[698,12,1002,75,926],59062:[698,0,1002,75,926],59063:[673,0,860,57,802],59064:[704,0,968,51,916],59065:[686,0,914,59,838],59066:[679,0,844,57,803],59067:[686,0,789,75,720],59068:[686,0,1002,57,944],59069:[686,0,479,51,428],59070:[686,0,1003,57,944],59071:[686,0,1215,63,1151],59072:[686,0,1002,57,944],59073:[698,12,968,75,892],59074:[686,0,879,57,803],59075:[673,0,897,50,846],59076:[686,0,968,47,921],59077:[454,10,1013,110,991],59078:[704,194,892,141,745],59079:[454,213,932,60,787],59080:[728,10,771,111,625],59081:[444,10,727,136,674],59082:[713,205,852,142,723],59083:[454,213,852,20,731],59084:[704,10,791,110,679],59085:[454,10,529,97,507],59086:[454,10,852,119,830],59087:[452,13,1000,80,918],59088:[694,12,854,64,862],59089:[454,213,852,118,829],59090:[454,0,811,35,689],59091:[712,206,852,142,726],59092:[444,11,932,20,803],59093:[454,213,791,120,678],59094:[444,10,952,110,823],59095:[444,13,852,20,723],59096:[455,10,852,19,747],59097:[694,204,1013,123,887],59098:[454,204,1013,20,990],59099:[694,204,1013,19,909],59100:[454,10,1013,103,907],59101:[462,20,816,116,639],59102:[704,10,852,20,810],59103:[444,10,1295,20,1166],59104:[454,194,791,119,678],59105:[454,107,771,142,650],59106:[454,216,1013,102,909],59107:[713,19,932,121,807],59108:[452,8,847,71,844],59109:[702,194,741,107,635],59110:[452,210,776,36,671],59111:[723,8,634,70,528],59112:[444,8,586,98,574],59113:[707,202,705,103,625],59114:[452,210,705,1,627],59115:[702,8,652,71,579],59116:[452,8,421,59,418],59117:[452,8,705,77,702],59118:[452,10,833,50,782],59119:[694,12,708,34,745],59120:[452,210,705,77,702],59121:[452,0,670,1,591],59122:[707,202,705,103,626],59123:[444,9,776,1,690],59124:[452,210,652,77,580],59125:[444,8,794,71,707],59126:[444,12,705,1,619],59127:[453,8,705,0,637],59128:[694,202,847,80,765],59129:[452,202,847,1,844],59130:[694,202,847,0,778],59131:[452,8,847,68,777],59132:[460,16,682,76,536],59133:[702,8,705,1,690],59134:[444,8,1096,1,1010],59135:[452,194,652,77,580],59136:[452,105,634,103,560],59137:[452,215,847,67,778],59138:[710,16,776,85,689],59139:[453,6,647,40,606],59140:[456,8,758,57,701],59141:[679,0,833,117,911],59142:[716,0,1153,120,1039],59143:[705,22,1048,114,967],59144:[716,0,967,103,875],59145:[675,0,1018,122,984],59146:[679,0,1110,117,1088],59147:[683,0,1065,129,1023],59148:[705,0,840,90,928],59149:[683,0,944,87,858],59150:[683,0,893,86,919],59151:[705,0,1061,152,1007],59152:[442,11,913,107,802],59153:[706,194,791,93,727],59154:[442,216,747,74,723],59155:[716,11,654,104,582],59156:[431,11,614,113,514],59157:[701,205,667,110,616],59158:[442,216,744,91,679],59159:[705,11,677,108,604],59160:[442,11,550,120,459],59161:[442,11,828,124,737],59162:[442,12,890,97,820],59163:[694,13,840,122,740],59164:[442,216,850,95,759],59165:[442,0,712,121,685],59166:[701,205,667,85,582],59167:[431,11,831,89,763],59168:[442,216,726,95,655],59169:[431,11,815,104,747],59170:[431,13,682,89,693],59171:[443,11,792,91,710],59172:[694,205,842,114,763],59173:[442,205,865,92,772],59174:[694,205,931,91,849],59175:[442,11,886,80,801],59176:[453,22,675,91,574],59177:[705,11,855,91,762],59178:[431,11,1145,89,1075],59179:[442,194,726,142,655],59180:[442,108,578,94,554],59181:[442,218,918,113,818],59182:[716,22,749,104,742],59183:[679,0,694,69,794],59184:[713,0,954,72,887],59185:[703,20,869,69,829],59186:[713,0,798,57,749],59187:[676,0,845,75,857],59188:[679,0,936,69,959],59189:[683,0,886,81,889],59190:[703,0,678,46,790],59191:[683,0,770,43,726],59192:[683,0,717,45,782],59193:[703,0,880,103,872],59194:[441,10,743,62,676],59195:[704,194,648,49,632],59196:[441,214,600,34,611],59197:[714,10,519,61,501],59198:[431,10,476,68,426],59199:[699,204,520,65,526],59200:[441,214,589,47,567],59201:[704,10,544,63,511],59202:[441,10,423,74,374],59203:[441,10,669,75,620],59204:[442,12,736,86,677],59205:[694,12,678,74,624],59206:[441,214,695,50,646],59207:[441,0,573,73,587],59208:[699,204,520,41,496],59209:[431,10,668,45,644],59210:[441,214,593,50,561],59211:[431,10,662,59,638],59212:[431,12,527,45,582],59213:[442,10,633,47,595],59214:[694,204,687,70,647],59215:[441,204,714,50,662],59216:[694,204,756,47,718],59217:[440,10,720,34,680],59218:[451,20,540,47,483],59219:[704,10,690,47,640],59220:[431,10,950,45,921],59221:[441,194,593,96,561],59222:[441,107,439,50,463],59223:[441,216,751,69,695],59224:[714,20,610,60,634],59225:[713,0,859,57,810],59226:[683,0,863,72,837],59227:[679,0,839,69,841],59228:[683,0,778,80,797],59229:[683,0,936,69,960],59230:[683,0,506,64,536],59231:[683,0,960,69,979],59232:[683,0,1089,74,1140],59233:[683,0,905,69,960],59234:[441,10,564,62,531],59235:[703,20,869,69,829],59236:[683,0,727,71,834],59237:[676,0,675,43,790],59238:[683,0,937,50,933],59239:[716,0,1036,104,943],59240:[683,0,1037,121,961],59241:[679,0,1007,117,964],59242:[683,0,943,129,917],59243:[683,0,1110,117,1089],59244:[683,0,627,112,610],59245:[683,0,1139,117,1112],59246:[683,0,1284,123,1291],59247:[683,0,1076,117,1089],59248:[442,11,703,106,632],59249:[705,22,1048,114,967],59250:[683,0,875,119,957],59251:[675,0,832,86,927],59252:[683,0,1113,97,1058],59253:[683,30,954,72,887],59254:[683,33,1153,119,1039],59255:[678,0,842,106,960],59256:[715,0,1275,111,1171],59257:[705,19,1142,96,1082],59258:[715,0,1067,92,990],59259:[669,0,1105,111,1079],59260:[678,0,1259,106,1248],59261:[686,0,1160,119,1125],59262:[705,0,913,73,1043],59263:[686,0,1033,70,962],59264:[686,0,985,62,1030],59265:[705,0,1158,137,1118],59266:[454,10,1030,89,932],59267:[704,194,871,79,798],59268:[454,213,798,37,798],59269:[728,10,707,90,635],59270:[444,10,669,90,588],59271:[713,205,717,90,660],59272:[454,213,835,73,785],59273:[704,10,744,91,691],59274:[454,10,588,91,513],59275:[454,10,911,102,836],59276:[452,13,1000,118,910],59277:[694,12,913,99,835],59278:[454,213,943,83,868],59279:[454,0,769,96,758],59280:[712,206,717,65,620],59281:[444,11,934,71,875],59282:[454,213,792,83,742],59283:[444,10,908,85,849],59284:[444,13,756,71,795],59285:[455,10,874,73,802],59286:[694,204,940,103,875],59287:[454,204,954,51,900],59288:[694,204,1035,73,963],59289:[454,10,971,67,895],59290:[462,20,714,77,623],59291:[704,10,951,73,872],59292:[444,10,1293,71,1238],59293:[454,194,792,128,742],59294:[454,107,615,76,601],59295:[454,216,997,90,907],59296:[713,19,823,99,833],59297:[679,0,723,67,849],59298:[710,0,1081,76,1012],59299:[702,16,972,65,939],59300:[710,0,905,60,858],59301:[673,0,942,77,952],59302:[679,0,1087,67,1112],59303:[686,0,990,85,990],59304:[702,0,762,43,898],59305:[686,0,868,40,827],59306:[686,0,817,36,887],59307:[702,0,986,110,978],59308:[452,8,864,59,796],59309:[702,194,738,47,700],59310:[452,210,667,17,688],59311:[723,8,589,58,560],59312:[444,8,548,61,497],59313:[707,202,585,61,575],59314:[452,210,690,44,672],59315:[702,8,629,59,603],59316:[452,8,475,57,430],59317:[452,8,759,65,714],59318:[452,10,833,87,774],59319:[694,12,762,61,722],59320:[452,210,798,53,753],59321:[452,0,649,59,665],59322:[707,202,585,36,540],59323:[444,9,780,42,752],59324:[452,210,680,53,656],59325:[444,8,772,55,744],59326:[444,12,609,42,681],59327:[453,8,722,44,684],59328:[694,202,799,69,764],59329:[452,202,807,42,762],59330:[694,202,864,44,826],59331:[452,8,814,35,772],59332:[460,16,595,48,536],59333:[702,8,791,44,742],59334:[444,8,1101,42,1072],59335:[452,194,680,95,656],59336:[452,105,493,46,515],59337:[452,215,842,62,784],59338:[710,16,701,71,727],59339:[710,0,976,61,928],59340:[686,0,969,71,939],59341:[679,0,903,67,902],59342:[686,0,865,84,884],59343:[686,0,1087,67,1114],59344:[686,0,560,61,593],59345:[686,0,1079,67,1097],59346:[686,0,1264,74,1320],59347:[686,0,1051,67,1114],59348:[452,8,657,59,632],59349:[702,16,938,65,906],59350:[686,0,802,68,934],59351:[673,0,719,39,860],59352:[686,0,1053,57,1036],59353:[715,0,1147,93,1068],59354:[686,0,1134,115,1065],59355:[678,0,1057,106,1020],59356:[686,0,1018,119,1004],59357:[686,0,1259,106,1250],59358:[686,0,659,100,653],59359:[686,0,1253,106,1237],59360:[686,0,1460,119,1479],59361:[686,0,1218,106,1250],59362:[454,10,779,89,728],59363:[705,19,1103,95,1044],59364:[686,0,937,110,1060],59365:[669,0,857,78,992],59366:[686,0,1223,93,1164],59367:[686,24,1081,75,1010],59368:[686,29,1275,109,1169],59369:[703,20,877,70,806],59370:[698,12,1002,75,926],59371:[703,20,869,69,829],59372:[702,16,972,65,939],59373:[705,22,1028,97,930],59374:[703,17,1161,98,1063],59375:[705,22,1048,114,967],59376:[705,19,1142,96,1082]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_NonUnicode"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/NonUnicode/Regular/Main.js"]);
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 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_Normal={directory:"Normal/Regular",family:"LatinModernMathJax_Normal",testString:"\u00A0\u210E\uD835\uDC00\uD835\uDC01\uD835\uDC02\uD835\uDC03\uD835\uDC04\uD835\uDC05\uD835\uDC06\uD835\uDC07\uD835\uDC08\uD835\uDC09\uD835\uDC0A\uD835\uDC0B\uD835\uDC0C",32:[0,0,332,0,0],160:[0,0,332,0,0],8462:[694,11,576,55,546],119808:[698,0,869,41,827],119809:[686,0,818,39,753],119810:[697,11,831,64,766],119811:[686,0,882,39,817],119812:[680,0,756,39,723],119813:[680,0,724,39,675],119814:[697,11,904,64,845],119815:[686,0,900,39,860],119816:[686,0,436,33,403],119817:[686,11,594,23,527],119818:[686,0,901,39,852],119819:[686,0,692,39,643],119820:[686,0,1092,40,1051],119821:[686,0,900,39,860],119822:[697,11,864,64,799],119823:[686,0,786,39,721],119824:[697,194,864,64,805],119825:[686,11,863,39,858],119826:[697,11,639,64,574],119827:[675,0,800,42,757],119828:[686,11,885,39,845],119829:[686,8,869,26,842],119830:[686,8,1189,24,1164],119831:[686,0,869,34,835],119832:[686,0,869,19,849],119833:[686,0,703,64,645],119834:[453,6,559,27,553],119835:[694,6,639,37,600],119836:[453,6,511,38,478],119837:[694,6,639,38,601],119838:[453,6,527,32,494],119839:[700,0,351,42,437],119840:[455,201,575,32,558],119841:[694,0,639,45,615],119842:[685,0,319,47,286],119843:[685,200,351,-56,267],119844:[694,0,607,37,587],119845:[694,0,319,47,293],119846:[450,0,958,45,935],119847:[450,0,639,45,615],119848:[453,6,575,32,542],119849:[450,194,639,37,600],119850:[450,194,607,38,601],119851:[450,0,474,37,442],119852:[453,6,454,38,415],119853:[635,6,447,21,382],119854:[450,6,639,45,615],119855:[444,4,607,26,580],119856:[444,4,831,25,805],119857:[444,0,607,22,585],119858:[444,200,607,22,580],119859:[444,0,511,32,462],119860:[716,0,750,35,721],119861:[683,0,759,42,756],119862:[705,22,715,50,760],119863:[683,0,828,40,804],119864:[680,0,738,38,763],119865:[680,0,643,38,748],119866:[705,22,786,50,760],119867:[683,0,831,39,881],119868:[683,0,440,34,497],119869:[683,22,555,71,633],119870:[683,0,849,38,889],119871:[683,0,681,39,643],119872:[683,0,970,42,1044],119873:[683,0,803,39,881],119874:[705,22,763,49,740],119875:[683,0,642,40,754],119876:[705,194,791,49,740],119877:[683,22,759,41,755],119878:[705,22,613,52,645],119879:[677,0,584,24,704],119880:[683,22,683,67,760],119881:[683,22,583,56,769],119882:[683,22,944,55,1048],119883:[683,0,828,27,851],119884:[683,0,581,35,762],119885:[683,0,683,58,723],119886:[442,11,529,40,498],119887:[694,11,429,47,415],119888:[442,11,433,41,430],119889:[694,11,520,40,516],119890:[442,11,466,46,430],119891:[705,205,490,53,552],119892:[442,205,477,15,474],119894:[661,11,345,29,293],119895:[661,205,412,-13,397],119896:[694,11,521,55,508],119897:[694,11,298,44,258],119898:[442,11,878,29,848],119899:[442,11,600,29,571],119900:[442,11,485,41,469],119901:[442,194,503,-32,490],119902:[442,194,446,40,452],119903:[442,11,451,29,436],119904:[442,11,469,52,420],119905:[626,11,361,23,330],119906:[442,11,572,29,543],119907:[442,11,485,29,468],119908:[442,11,716,29,691],119909:[442,11,572,29,527],119910:[442,205,490,29,490],119911:[442,11,465,43,467],119912:[711,0,869,45,834],119913:[686,0,866,43,854],119914:[703,17,817,55,855],119915:[686,0,938,43,915],119916:[680,0,810,43,825],119917:[680,0,689,43,809],119918:[703,17,887,55,854],119919:[686,0,982,43,1027],119920:[686,0,511,38,566],119921:[686,17,631,56,694],119922:[686,0,971,43,1003],119923:[686,0,756,43,707],119924:[686,0,1142,46,1216],119925:[686,0,950,43,1027],119926:[703,17,837,53,815],119927:[686,0,723,43,849],119928:[703,194,869,53,815],119929:[686,17,872,43,881],119930:[703,17,693,64,714],119931:[675,0,637,25,772],119932:[686,17,800,63,877],119933:[686,17,678,66,885],119934:[686,17,1093,65,1207],119935:[686,0,947,39,953],119936:[686,0,675,44,875],119937:[686,0,773,68,805],119938:[452,8,633,45,599],119939:[694,8,521,52,506],119940:[452,8,513,46,511],119941:[694,8,610,45,604],119942:[452,8,554,49,511],119943:[702,202,568,62,626],119944:[452,202,545,6,534],119945:[694,8,668,50,634],119946:[694,8,405,32,359],119947:[694,202,471,-14,450],119948:[694,8,604,50,570],119949:[694,8,348,33,288],119950:[452,8,1032,32,998],119951:[452,8,713,32,679],119952:[452,8,585,46,569],119953:[452,194,601,-15,586],119954:[452,194,542,45,543],119955:[452,8,529,32,505],119956:[452,8,531,57,476],119957:[643,8,415,25,379],119958:[452,8,681,32,647],119959:[453,8,567,32,541],119960:[453,8,831,32,797],119961:[452,8,659,38,604],119962:[452,202,590,32,582],119963:[452,8,555,42,538],120484:[442,11,322,29,293],120485:[442,205,384,-13,361],120488:[698,0,869,41,827],120489:[686,0,818,39,753],120490:[680,0,692,39,643],120491:[698,0,958,57,900],120492:[680,0,756,39,723],120493:[686,0,703,64,645],120494:[686,0,900,39,860],120495:[697,11,894,64,829],120496:[686,0,436,33,403],120497:[686,0,901,39,852],120498:[698,0,806,40,765],120499:[686,0,1092,40,1051],120500:[686,0,900,39,860],120501:[675,0,767,48,718],120502:[697,11,864,64,799],120503:[680,0,900,39,860],120504:[686,0,786,39,721],120505:[697,11,894,64,829],120506:[686,0,831,64,766],120507:[675,0,800,42,757],120508:[697,0,894,64,829],120509:[686,0,831,64,766],120510:[686,0,869,34,835],120511:[686,0,894,64,829],120512:[697,0,831,51,779],120513:[686,25,958,57,900],120514:[452,8,743,52,744],120515:[703,194,647,92,562],120516:[452,211,679,26,594],120517:[718,8,551,53,466],120518:[461,17,597,57,471],120519:[703,202,615,83,559],120520:[452,211,615,-3,555],120521:[702,8,567,52,513],120522:[452,8,359,43,361],120523:[452,8,615,59,617],120524:[694,12,618,21,663],120525:[452,211,615,59,617],120526:[452,0,583,-16,522],120527:[703,202,615,83,559],120528:[453,6,575,32,542],120529:[444,9,679,-3,610],120530:[452,211,567,59,513],120531:[452,105,551,84,499],120532:[444,8,695,52,626],120533:[444,12,615,-3,546],120534:[453,8,615,-3,563],120535:[452,216,743,51,690],120536:[452,202,743,-3,744],120537:[694,202,743,-3,690],120538:[453,8,743,51,689],120539:[711,17,679,67,610],120540:[444,8,506,78,505],120541:[702,8,615,-3,608],120542:[452,10,724,35,689],120543:[694,202,743,61,681],120544:[452,194,567,59,514],120545:[444,8,966,-3,897],120546:[716,0,750,35,721],120547:[683,0,759,42,756],120548:[680,0,615,39,720],120549:[716,0,833,49,787],120550:[680,0,738,38,763],120551:[683,0,683,58,723],120552:[683,0,831,39,881],120553:[705,22,763,49,740],120554:[683,0,440,34,497],120555:[683,0,849,38,889],120556:[716,0,694,35,666],120557:[683,0,970,42,1044],120558:[683,0,803,39,881],120559:[677,0,742,53,777],120560:[705,22,763,49,740],120561:[680,0,831,39,880],120562:[683,0,642,40,754],120563:[705,22,763,49,740],120564:[683,0,780,58,806],120565:[677,0,584,24,704],120566:[705,0,583,28,701],120567:[683,0,667,23,643],120568:[683,0,828,27,851],120569:[683,0,612,27,693],120570:[705,0,772,80,786],120571:[683,33,833,50,789],120572:[442,11,640,41,602],120573:[706,194,566,30,574],120574:[442,215,518,18,543],120575:[712,11,444,43,452],120576:[453,22,466,26,429],120577:[697,205,438,46,474],120578:[442,216,497,29,496],120579:[705,11,469,42,455],120580:[442,11,354,56,324],120581:[442,11,576,55,546],120582:[694,13,583,53,548],120583:[442,216,603,30,572],120584:[442,0,494,53,524],120585:[697,205,438,23,446],120586:[442,11,485,41,469],120587:[431,11,570,27,567],120588:[442,216,517,30,502],120589:[442,108,363,31,409],120590:[431,11,571,38,567],120591:[431,12,437,27,511],120592:[442,11,540,29,524],120593:[442,218,654,50,619],120594:[442,205,626,31,594],120595:[694,205,651,29,635],120596:[442,11,622,13,604],120597:[716,22,531,40,566],120598:[431,11,406,47,376],120599:[705,11,591,29,561],120600:[442,12,624,70,582],120601:[694,205,596,49,573],120602:[442,194,517,74,502],120603:[431,11,828,27,817],120604:[711,0,869,45,834],120605:[686,0,866,43,854],120606:[680,0,657,43,777],120607:[711,0,958,60,904],120608:[680,0,810,43,825],120609:[686,0,773,68,805],120610:[686,0,982,43,1027],120611:[703,17,867,53,844],120612:[686,0,511,38,566],120613:[686,0,971,43,1003],120614:[711,0,806,45,772],120615:[686,0,1142,46,1216],120616:[686,0,950,43,1027],120617:[675,0,841,62,867],120618:[703,17,837,53,815],120619:[680,0,982,43,1026],120620:[686,0,723,43,849],120621:[703,17,867,53,844],120622:[686,0,885,69,901],120623:[675,0,637,25,772],120624:[703,0,671,32,802],120625:[686,0,767,28,738],120626:[686,0,947,39,953],120627:[686,0,714,27,792],120628:[703,0,879,93,886],120629:[686,25,958,60,904],120630:[452,8,761,46,704],120631:[703,194,660,35,638],120632:[452,211,590,12,617],120633:[718,8,522,47,513],120634:[461,17,529,35,483],120635:[703,202,508,48,522],120636:[452,211,600,32,594],120637:[702,8,562,46,547],120638:[452,8,412,46,378],120639:[452,8,668,50,634],120640:[694,12,671,47,644],120641:[452,211,708,40,674],120642:[452,0,577,45,603],120643:[703,202,508,24,491],120644:[452,8,585,46,569],120645:[444,9,682,31,668],120646:[452,211,612,40,597],120647:[452,105,424,35,462],120648:[444,8,686,42,671],120649:[444,12,521,31,604],120650:[453,8,631,32,605],120651:[452,216,747,52,704],120652:[452,202,718,37,679],120653:[694,202,758,32,733],120654:[453,8,718,22,691],120655:[711,17,628,59,657],120656:[444,8,483,50,444],120657:[702,8,692,32,655],120658:[452,10,724,72,681],120659:[694,202,713,56,687],120660:[452,194,612,81,597],120661:[444,8,975,31,955],120782:[655,11,575,45,529],120783:[655,0,575,85,494],120784:[655,0,575,57,517],120785:[655,11,575,48,526],120786:[656,0,575,32,542],120787:[655,11,575,57,517],120788:[655,11,575,48,526],120789:[676,11,575,64,558],120790:[655,11,575,48,526],120791:[655,11,575,48,526]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_Normal"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Normal/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Latin-Modern/SansSerif/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Latin-Modern/SansSerif/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.LatinModernMathJax_SansSerif={directory:"SansSerif/Regular",family:"LatinModernMathJax_SansSerif",testString:"\u00A0\uD835\uDDA0\uD835\uDDA1\uD835\uDDA2\uD835\uDDA3\uD835\uDDA4\uD835\uDDA5\uD835\uDDA6\uD835\uDDA7\uD835\uDDA8\uD835\uDDA9\uD835\uDDAA\uD835\uDDAB\uD835\uDDAC\uD835\uDDAD",32:[0,0,332,0,0],160:[0,0,332,0,0],120224:[694,0,667,28,638],120225:[694,0,667,97,610],120226:[706,11,639,66,587],120227:[694,0,722,96,665],120228:[691,0,597,94,554],120229:[691,0,569,94,526],120230:[706,11,667,66,598],120231:[694,0,708,94,613],120232:[694,0,278,94,183],120233:[694,22,472,42,388],120234:[694,0,694,96,651],120235:[694,0,542,94,499],120236:[694,0,875,100,774],120237:[694,0,708,96,611],120238:[716,22,736,56,679],120239:[694,0,639,96,582],120240:[716,125,736,56,679],120241:[694,0,646,96,617],120242:[716,22,556,44,499],120243:[688,0,681,36,644],120244:[694,22,688,94,593],120245:[694,0,667,14,652],120246:[694,0,944,14,929],120247:[694,0,667,14,652],120248:[694,0,667,3,663],120249:[694,0,611,56,560],120250:[461,11,481,54,409],120251:[694,11,517,82,480],120252:[461,11,444,36,415],120253:[694,11,517,36,434],120254:[461,11,444,35,414],120255:[705,0,306,27,347],120256:[455,206,500,28,485],120257:[694,0,517,81,435],120258:[655,0,239,75,164],120259:[655,205,267,-61,184],120260:[694,0,489,84,471],120261:[694,0,239,81,156],120262:[455,0,794,81,713],120263:[455,0,517,81,435],120264:[461,11,500,30,469],120265:[455,194,517,82,480],120266:[455,194,517,36,434],120267:[455,0,342,82,327],120268:[461,11,383,28,360],120269:[571,11,361,19,332],120270:[444,11,517,81,435],120271:[444,0,461,14,446],120272:[444,0,683,14,668],120273:[444,0,461,0,460],120274:[444,205,461,14,446],120275:[444,0,435,28,402],120276:[694,0,733,42,690],120277:[694,0,733,91,671],120278:[706,11,703,61,646],120279:[694,0,794,91,732],120280:[691,0,642,91,595],120281:[691,0,611,91,564],120282:[706,11,733,61,658],120283:[694,0,794,91,702],120284:[694,0,331,92,239],120285:[694,22,519,46,427],120286:[694,0,764,91,701],120287:[694,0,581,91,534],120288:[694,0,978,91,886],120289:[694,0,794,91,702],120290:[716,22,794,61,732],120291:[694,0,703,91,641],120292:[716,106,794,61,732],120293:[694,0,703,91,653],120294:[716,22,611,49,549],120295:[688,0,733,40,692],120296:[694,22,764,91,672],120297:[694,0,733,27,705],120298:[694,0,1039,24,1014],120299:[694,0,733,37,694],120300:[694,0,733,24,708],120301:[694,0,672,61,616],120302:[475,11,525,41,474],120303:[694,11,561,61,523],120304:[475,11,489,37,457],120305:[694,11,561,37,499],120306:[475,11,511,31,479],120307:[705,0,336,30,381],120308:[469,206,550,25,534],120309:[694,0,561,60,500],120310:[673,0,256,54,201],120311:[673,205,286,-71,224],120312:[694,0,531,69,497],120313:[694,0,256,61,194],120314:[469,0,867,60,806],120315:[469,0,561,60,500],120316:[475,11,550,31,518],120317:[469,194,561,61,523],120318:[469,194,561,37,499],120319:[469,0,372,61,356],120320:[475,11,422,31,396],120321:[589,11,404,20,373],120322:[458,11,561,60,500],120323:[458,0,500,26,473],120324:[458,0,744,24,719],120325:[458,0,500,24,474],120326:[458,205,500,29,473],120327:[458,0,476,31,441],120328:[694,0,667,28,638],120329:[694,0,667,97,696],120330:[706,11,639,130,718],120331:[694,0,722,96,746],120332:[691,0,597,94,687],120333:[691,0,569,94,673],120334:[706,11,667,130,729],120335:[694,0,708,94,761],120336:[694,0,278,94,331],120337:[694,22,472,46,536],120338:[694,0,694,96,785],120339:[694,0,542,94,513],120340:[694,0,875,100,922],120341:[694,0,708,96,759],120342:[716,22,736,119,762],120343:[694,0,639,96,690],120344:[716,125,736,119,762],120345:[694,0,646,96,700],120346:[716,22,556,54,607],120347:[688,0,681,168,790],120348:[694,22,688,137,741],120349:[694,0,667,162,800],120350:[694,0,944,162,1077],120351:[694,0,667,14,758],120352:[694,0,667,151,811],120353:[694,0,611,56,702],120354:[461,11,481,75,474],120355:[694,11,517,82,534],120356:[461,11,444,77,499],120357:[694,11,517,75,582],120358:[461,11,444,77,471],120359:[705,0,306,101,495],120360:[455,206,500,11,571],120361:[694,0,517,81,505],120362:[655,0,239,81,303],120363:[655,205,267,-97,323],120364:[694,0,489,84,543],120365:[694,0,239,81,304],120366:[455,0,794,81,783],120367:[455,0,517,81,505],120368:[461,11,500,71,521],120369:[455,194,517,41,534],120370:[455,194,517,75,531],120371:[455,0,342,82,424],120372:[461,11,383,35,434],120373:[571,11,361,101,410],120374:[444,11,517,98,529],120375:[444,0,461,108,540],120376:[444,0,683,108,762],120377:[444,0,461,0,537],120378:[444,205,461,1,540],120379:[444,0,435,28,494],120380:[694,0,733,47,696],120381:[694,0,733,98,753],120382:[706,11,703,122,773],120383:[694,0,794,98,818],120384:[691,0,642,98,719],120385:[691,0,611,98,703],120386:[706,11,733,122,785],120387:[694,0,794,98,841],120388:[694,0,331,99,378],120389:[694,22,519,52,566],120390:[694,0,764,98,839],120391:[694,0,581,98,548],120392:[694,0,978,98,1025],120393:[694,0,794,98,841],120394:[716,22,794,119,819],120395:[694,0,703,98,749],120396:[716,106,794,119,819],120397:[694,0,703,98,752],120398:[716,22,611,61,651],120399:[688,0,733,171,830],120400:[694,22,764,132,811],120401:[694,0,733,168,847],120402:[694,0,1039,164,1156],120403:[694,0,733,41,792],120404:[694,0,733,166,851],120405:[694,0,672,68,750],120406:[475,11,525,65,545],120407:[694,11,561,68,582],120408:[475,11,489,77,541],120409:[694,11,561,75,638],120410:[475,11,511,72,542],120411:[705,0,336,93,525],120412:[469,206,550,8,621],120413:[694,0,561,67,575],120414:[673,0,256,68,336],120415:[673,205,286,-105,359],120416:[694,0,531,76,575],120417:[694,0,256,68,333],120418:[469,0,867,67,881],120419:[469,0,561,67,575],120420:[475,11,550,70,575],120421:[469,194,561,27,583],120422:[469,194,561,75,590],120423:[469,0,372,68,452],120424:[475,11,422,40,469],120425:[589,11,404,108,445],120426:[458,11,561,81,589],120427:[458,0,500,116,564],120428:[458,0,744,115,810],120429:[458,0,500,28,549],120430:[458,205,500,3,565],120431:[458,0,476,38,527],120662:[694,0,733,42,690],120663:[694,0,733,91,671],120664:[691,0,581,91,534],120665:[694,0,917,60,856],120666:[691,0,642,91,595],120667:[694,0,672,61,616],120668:[694,0,794,91,702],120669:[716,22,856,61,794],120670:[694,0,331,92,239],120671:[694,0,764,91,701],120672:[694,0,672,40,631],120673:[694,0,978,91,886],120674:[694,0,794,91,702],120675:[688,0,733,46,686],120676:[716,22,794,61,732],120677:[691,0,794,91,702],120678:[694,0,703,91,641],120679:[716,22,856,61,794],120680:[694,0,794,61,732],120681:[688,0,733,40,692],120682:[716,0,856,61,794],120683:[694,0,794,61,732],120684:[694,0,733,37,694],120685:[694,0,856,61,794],120686:[716,0,794,49,744],120687:[694,0,917,60,856],120688:[469,12,837,56,781],120689:[705,195,606,56,550],120690:[469,217,698,56,641],120691:[733,12,541,56,485],120692:[480,23,512,56,456],120693:[750,208,566,56,510],120694:[469,217,735,56,679],120695:[705,12,567,56,511],120696:[469,12,477,56,421],120697:[469,12,675,56,619],120698:[694,12,764,56,708],120699:[469,217,735,56,679],120700:[469,0,574,56,518],120701:[750,226,574,56,518],120702:[475,11,599,56,543],120703:[458,12,760,55,703],120704:[469,217,567,56,511],120705:[469,109,524,56,468],120706:[458,12,683,56,627],120707:[458,11,699,55,642],120708:[470,12,728,56,672],120709:[469,217,716,56,660],120710:[469,206,849,56,793],120711:[694,206,870,56,814],120712:[470,12,731,56,675],120713:[716,22,569,56,513],120714:[458,12,519,56,462],120715:[705,12,811,56,755],120716:[469,10,609,56,553],120717:[694,206,730,56,674],120718:[469,245,567,56,511],120719:[458,12,1035,55,978],120720:[694,0,733,47,696],120721:[694,0,733,98,753],120722:[691,0,581,98,673],120723:[694,0,917,64,861],120724:[691,0,642,98,719],120725:[694,0,672,68,750],120726:[694,0,794,98,841],120727:[716,22,856,120,880],120728:[694,0,331,99,378],120729:[694,0,764,98,839],120730:[694,0,672,45,637],120731:[694,0,978,98,1025],120732:[694,0,794,98,841],120733:[688,0,733,53,818],120734:[716,22,794,119,819],120735:[691,0,794,98,841],120736:[694,0,703,98,749],120737:[716,22,856,120,880],120738:[694,0,794,67,871],120739:[688,0,733,171,830],120740:[716,0,856,178,915],120741:[694,0,794,128,812],120742:[694,0,769,60,811],120743:[694,0,856,184,919],120744:[716,0,794,56,836],120745:[682,12,917,130,927],120746:[469,12,837,96,799],120747:[705,195,606,16,620],120748:[469,217,697,114,736],120749:[733,12,541,96,566],120750:[480,23,513,81,516],120751:[750,208,566,98,562],120752:[469,217,735,120,748],120753:[705,12,567,109,605],120754:[469,12,477,76,454],120755:[469,12,676,66,652],120756:[694,12,764,105,708],120757:[469,217,736,22,712],120758:[469,0,574,62,605],120759:[750,226,574,77,521],120760:[475,11,599,95,600],120761:[458,12,760,121,789],120762:[469,217,568,22,568],120763:[469,109,524,106,501],120764:[458,12,683,92,712],120765:[458,11,699,121,728],120766:[470,12,728,120,736],120767:[469,217,716,103,718],120768:[469,206,849,108,786],120769:[694,206,870,120,878],120770:[470,12,731,100,738],120771:[716,22,569,93,589],120772:[458,12,519,99,492],120773:[705,12,811,120,835],120774:[469,10,609,67,639],120775:[694,206,730,98,729],120776:[469,245,567,66,568],120777:[458,12,1035,121,1064],120802:[678,22,500,42,457],120803:[678,0,500,89,424],120804:[678,0,500,42,449],120805:[678,22,500,42,457],120806:[656,0,500,28,471],120807:[656,22,500,39,449],120808:[678,22,500,42,457],120809:[656,11,500,42,457],120810:[678,22,500,42,457],120811:[678,22,500,42,457],120812:[716,22,550,43,506],120813:[716,0,550,76,473],120814:[716,0,550,46,494],120815:[716,22,550,46,503],120816:[694,0,550,31,518],120817:[694,22,550,37,494],120818:[716,22,550,46,503],120819:[695,11,550,46,503],120820:[716,22,550,46,503],120821:[716,22,550,46,503]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"LatinModernMathJax_SansSerif"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/SansSerif/Regular/Main.js"]);




OPS/xhtml/science11/equation/05cc0c47afa4f8955f5e569a8f59ae7c.png
75,0





OPS/xhtml/science11/equation/8d4c571dd391dcd6e94c7fb76beaa0e6.png





OPS/xhtml/science11/equation/f0dede18c68580b35b22cbba6617eaf5.png
50,0





OPS/xhtml/science11/equation/c4777a72103589159555e5d083ccfe7d.png
P=IR

= (2)*(4,66)
= 18,64 W





OPS/xhtml/science11/equation/2492b83f57f1c73428a9847c718204fb.png
P=1IR

= (0.34)(5)
17w





OPS/xhtml/science11/equation/7fd5e207bcbea3927c1be70afe494ee9.png





OPS/xhtml/science11/equation/9b4cc0a98b8ca7f461b23b18aa5ef0e9.png
T=Vi+V,
V,=Vr-W
=12-932
=2,68 V





OPS/xhtml/science11/equation/d5021dca613e0eaed778d836fa386a33.png
1 sinf; = ny sin
1sin70 ° = 1,329sin 6y
sin 0 = 0,707






OPS/xhtml/science11/equation/a8cff0d6036acedb8903bb699eebe1be.png
‘/2
a
_ (268)”
T
=10,72 W

P






OPS/xhtml/science11/equation/fca592e091e233e55da209f4d8e4870d.png





OPS/xhtml/science11/equation/c15e5397063e7bb4435717d4b64b3300.png
V =1IR
= (2)(4,66)
=932V





OPS/xhtml/science11/equation/17ade4c8470a9bd21595e32761f12853.png
ny sin @y = ny sin
1sin5 ° = nysin3,76 °

ny = 1,329





OPS/xhtml/science11/equation/02e8686b90c8bfff1e7bf70482f5dd0d.png
V =IR
= @)(5.99)
=12V





OPS/xhtml/science11/equation/c2df2218b7bc837be3e344f4cadbdd79.png
1 sinf; = ny sin
1sin85 ° = 1,329sin6y
sinfy = 0,75






OPS/xhtml/science11/equation/9194c255274409d52eb12b1f5ba1f456.png
8 hr = 8 x 3600 s
=28 800 s





OPS/xhtml/science11/equation/31bdaa00153ca74c9a66db1b5e5c03ae.png
1 sinf; = ny sin
1sin75 ° = 1,329sin6y
sin 0 = 0,7268






OPS/xhtml/science11/equation/8317cdc8643649a35e073344fad12d0f.png
‘/2
a
_ (268)
]
=536 W

P






OPS/xhtml/science11/equation/637cc12e678dbe4b9408a2e359831097.png
1 sinf; = ny sin
1sin80 ° = 1,329sin 6y
sin 0 = 0,741






OPS/xhtml/science11/equation/d31137e92d701a73874a29c741679322.png





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Size4/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Size4/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Size4={directory:"Size4/Regular",family:"GyreTermesMathJax_Size4",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,250,0,0],40:[1087,587,530,135,440],41:[1087,587,530,90,395],47:[1428,928,982,80,902],91:[1099,599,453,135,363],92:[1428,928,982,80,902],93:[1099,599,453,90,318],123:[1089,589,487,90,397],124:[1079,579,213,80,133],125:[1089,589,487,90,397],160:[0,0,250,0,0],770:[699,-536,1041,0,1041],771:[687,-533,1037,0,1037],774:[695,-540,1058,0,1058],780:[694,-531,1041,0,1041],785:[708,-553,1058,0,1058],812:[-70,233,1041,0,1041],813:[-80,243,1041,0,1041],814:[-70,225,1058,0,1058],815:[-88,243,1058,0,1058],816:[-88,243,1037,0,1037],8214:[1079,579,366,80,286],8260:[1428,928,982,80,902],8425:[742,-548,1875,0,1875],8730:[1384,858,647,120,673],8739:[1079,579,213,80,133],8741:[1079,579,366,80,286],8968:[1099,579,453,135,363],8969:[1099,579,453,90,318],8970:[1079,599,453,135,363],8971:[1079,599,453,90,318],9001:[1432,932,474,90,384],9002:[1432,932,474,90,384],9140:[742,-548,1875,0,1875],9141:[-98,292,1875,0,1875],9180:[742,-541,2514,0,2514],9181:[-91,292,2514,0,2514],9182:[777,-530,2519,0,2519],9183:[-80,326,2519,0,2519],9184:[741,-543,2576,0,2576],9185:[-93,291,2576,0,2576],10214:[1099,599,457,135,367],10215:[1099,599,457,90,322],10216:[1432,932,474,90,384],10217:[1432,932,474,90,384],10218:[1432,932,714,90,624],10219:[1432,932,714,90,624],10222:[1086,586,382,135,292],10223:[1086,586,382,90,247]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Size4"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size4/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/Size5/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/Size5/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_Size5={directory:"Size5/Regular",family:"GyreTermesMathJax_Size5",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,250,0,0],40:[1253,753,575,139,482],41:[1253,753,575,93,436],47:[1793,1293,1222,80,1142],91:[1266,766,472,139,379],92:[1793,1293,1222,80,1142],93:[1266,766,472,93,333],123:[1255,755,517,93,424],124:[1245,745,216,80,136],125:[1255,755,517,93,424],160:[0,0,250,0,0],770:[699,-536,1249,0,1249],771:[687,-533,1241,0,1241],774:[695,-540,1266,0,1266],780:[694,-531,1249,0,1249],785:[709,-553,1266,0,1266],812:[-70,233,1249,0,1249],813:[-80,243,1249,0,1249],814:[-70,225,1266,0,1266],815:[-88,243,1266,0,1266],816:[-88,242,1241,0,1241],8214:[1245,745,372,80,292],8260:[1793,1293,1222,80,1142],8425:[750,-548,2250,0,2250],8730:[1576,1050,661,120,687],8739:[1245,745,216,80,136],8741:[1245,745,372,80,292],8968:[1266,745,472,139,379],8969:[1266,745,472,93,333],8970:[1245,766,472,139,379],8971:[1245,766,472,93,333],9001:[1796,1296,510,93,417],9002:[1796,1296,510,93,417],9140:[750,-548,2250,0,2250],9141:[-98,300,2250,0,2250],9180:[750,-541,3014,0,3014],9181:[-91,300,3014,0,3014],9182:[784,-527,3019,0,3019],9183:[-77,333,3019,0,3019],9184:[745,-541,3080,0,3080],9185:[-91,295,3080,0,3080],10214:[1266,766,475,139,382],10215:[1266,766,475,93,336],10216:[1796,1296,510,93,417],10217:[1796,1296,510,93,417],10218:[1796,1296,765,93,672],10219:[1796,1296,765,93,672],10222:[1252,752,399,139,306],10223:[1252,752,399,93,260]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_Size5"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size5/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Termes/DoubleStruck/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Termes/DoubleStruck/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyreTermesMathJax_DoubleStruck={directory:"DoubleStruck/Regular",family:"GyreTermesMathJax_DoubleStruck",testString:"\u00A0\u2102\u210D\u2115\u2119\u211A\u211D\u2124\u213C\u213D\u213E\u213F\u2140\u2145\u2146",32:[0,0,250,0,0],160:[0,0,250,0,0],8450:[718,14,816,80,736],8461:[702,0,923,79,843],8469:[702,11,915,80,835],8473:[702,0,754,80,674],8474:[716,178,875,80,795],8477:[702,0,876,80,796],8484:[702,0,808,79,728],8508:[511,16,738,80,658],8509:[491,234,715,80,635],8510:[702,0,734,80,654],8511:[702,0,883,80,803],8512:[728,228,884,80,803],8517:[702,0,869,43,834],8518:[723,8,699,80,659],8519:[500,10,624,83,552],8520:[728,0,455,43,403],8521:[728,218,493,6,511],120120:[714,0,923,80,843],120121:[702,0,806,80,726],120123:[702,0,869,80,789],120124:[702,0,795,80,714],120125:[702,0,756,80,676],120126:[719,14,897,80,817],120128:[702,0,517,80,437],120129:[702,14,600,80,520],120130:[702,0,929,80,849],120131:[702,0,795,80,714],120132:[702,0,1037,80,957],120134:[716,14,873,80,793],120138:[716,17,679,79,599],120139:[702,0,800,79,720],120140:[702,14,911,80,831],120141:[702,13,892,80,812],120142:[702,14,1167,80,1087],120143:[702,0,914,80,834],120144:[702,0,903,80,823],120146:[500,10,630,80,550],120147:[723,10,695,80,615],120148:[500,10,608,80,528],120149:[723,8,699,80,619],120150:[500,10,624,80,544],120151:[723,0,583,80,503],120152:[500,218,632,80,552],120153:[721,0,725,80,645],120154:[728,0,455,79,375],120155:[728,218,493,80,413],120156:[723,0,754,79,674],120157:[722,0,460,80,380],120158:[502,0,1022,80,942],120159:[499,0,713,80,633],120160:[501,11,661,80,581],120161:[500,217,702,80,622],120162:[501,217,698,80,618],120163:[501,0,562,80,482],120164:[503,14,497,80,417],120165:[601,14,471,80,391],120166:[486,13,713,79,633],120167:[490,14,690,80,610],120168:[490,14,936,80,856],120169:[487,0,677,79,597],120170:[490,218,704,80,624],120171:[490,0,620,80,540],120792:[716,14,672,80,592],120793:[716,0,503,80,423],120794:[716,-1,659,80,579],120795:[718,14,610,80,530],120796:[716,0,723,80,643],120797:[727,14,607,80,527],120798:[723,14,672,80,592],120799:[703,8,630,80,550],120800:[716,14,599,80,519],120801:[716,21,672,80,592]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyreTermesMathJax_DoubleStruck"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/DoubleStruck/Regular/Main.js"]);




OPS/xhtml/science11/pspicture/10920d7e3130880b343a4e6e6ca141b4.png





OPS/xhtml/science11/equation/9b408c83da894fdc7e8908bbe119ae04.png
nqsin 0, = nysin 90°

P na
O =sin™! [ =2
n






OPS/xhtml/science11/equation/8365ce5a325fb0ad3a5f2d60d604b193.png
nysin b

ny

nysin 90°
ny

sin 0,
147
sin374°

242 °





OPS/xhtml/science11/equation/be65790de965e5d4d1fdb314b48e3c76.png





OPS/xhtml/science11/equation/8d9fa1c07a4fb22517b5f98fab20b81b.png





OPS/xhtml/science11/equation/86401c405f4863b75af92f2da3a09af3.png
0 © — 52,14 ° = 37,86 °





OPS/xhtml/science11/pspicture/7ae7b29fc811ae0155192d955ecef3c5.png





OPS/xhtml/science11/pspicture/5bc8d94a0ede36077ba735c43de4221a.png





OPS/xhtml/science11/equation/5ea82c55bc78dd45fc5cedd0907cd0cb.png
2NiO(OH) + 2H20 + 2¢~ — 2Ni(OH), + 20H~





OPS/xhtml/science11/equation/61f48b7ed6a7f33f9fa387e8ea62ada3.png
CdOH™





OPS/xhtml/science11/equation/5a0a87b2ecaa82003ad2ed7d6c77ec76.png
2Ni(OH), + 20H"





OPS/xhtml/science11/equation/1b312082018cdee9a48e2e29abc65c63.png
CdOH™ + 2NiO(OH) + 2H50 + 2e~





OPS/xhtml/science11/equation/4570c7ffebdecbeba25bdab08139b13f.png
Cd(OH), + 2¢~





OPS/xhtml/science11/equation/2011f205ea377b14d944485a66373417.png
2NiO(OH) + 2H50 + 2e~





OPS/xhtml/science11/photos/earth_surface.jpg





OPS/xhtml/science11/equation/588a79c8de9a84210ffa86b106c5a116.png
Cd(OH), + 2¢~ + 2Ni(OH),, 4+ 20H~





OPS/xhtml/science11/equation/226213c2d076e2c16510eb42370454b8.png
Cd (s) + 2NiO(OH) (s) + 2H20 (1) — Cd(OH),(s) + 2Ni(OH),(s) + 20H (aq)





OPS/xhtml/science11/mathjax/jax/input/MathML/entities/fr.js
/*
 *  /MathJax/jax/input/MathML/entities/fr.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Afr:"\uD835\uDD04",Bfr:"\uD835\uDD05",Cfr:"\u212D",Dfr:"\uD835\uDD07",Efr:"\uD835\uDD08",Ffr:"\uD835\uDD09",Gfr:"\uD835\uDD0A",Hfr:"\u210C",Ifr:"\u2111",Jfr:"\uD835\uDD0D",Kfr:"\uD835\uDD0E",Lfr:"\uD835\uDD0F",Mfr:"\uD835\uDD10",Nfr:"\uD835\uDD11",Ofr:"\uD835\uDD12",Pfr:"\uD835\uDD13",Qfr:"\uD835\uDD14",Rfr:"\u211C",Sfr:"\uD835\uDD16",Tfr:"\uD835\uDD17",Ufr:"\uD835\uDD18",Vfr:"\uD835\uDD19",Wfr:"\uD835\uDD1A",Xfr:"\uD835\uDD1B",Yfr:"\uD835\uDD1C",Zfr:"\u2128",afr:"\uD835\uDD1E",bfr:"\uD835\uDD1F",cfr:"\uD835\uDD20",dfr:"\uD835\uDD21",efr:"\uD835\uDD22",ffr:"\uD835\uDD23",gfr:"\uD835\uDD24",hfr:"\uD835\uDD25",ifr:"\uD835\uDD26",jfr:"\uD835\uDD27",kfr:"\uD835\uDD28",lfr:"\uD835\uDD29",mfr:"\uD835\uDD2A",nfr:"\uD835\uDD2B",ofr:"\uD835\uDD2C",pfr:"\uD835\uDD2D",qfr:"\uD835\uDD2E",rfr:"\uD835\uDD2F",sfr:"\uD835\uDD30",tfr:"\uD835\uDD31",ufr:"\uD835\uDD32",vfr:"\uD835\uDD33",wfr:"\uD835\uDD34",xfr:"\uD835\uDD35",yfr:"\uD835\uDD36",zfr:"\uD835\uDD37"});MathJax.Ajax.loadComplete(a.entityDir+"/fr.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/MathML/entities/i.js
/*
 *  /MathJax/jax/input/MathML/entities/i.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{IEcy:"\u0415",IJlig:"\u0132",IOcy:"\u0401",Iacute:"\u00CD",Icirc:"\u00CE",Icy:"\u0418",Idot:"\u0130",Igrave:"\u00CC",Imacr:"\u012A",Implies:"\u21D2",Int:"\u222C",Iogon:"\u012E",Iota:"\u0399",Itilde:"\u0128",Iukcy:"\u0406",Iuml:"\u00CF",iacute:"\u00ED",ic:"\u2063",icirc:"\u00EE",icy:"\u0438",iecy:"\u0435",iexcl:"\u00A1",iff:"\u21D4",igrave:"\u00EC",ii:"\u2148",iiiint:"\u2A0C",iiint:"\u222D",iinfin:"\u29DC",iiota:"\u2129",ijlig:"\u0133",imacr:"\u012B",image:"\u2111",imagline:"\u2110",imagpart:"\u2111",imof:"\u22B7",imped:"\u01B5","in":"\u2208",incare:"\u2105",infintie:"\u29DD",inodot:"\u0131","int":"\u222B",integers:"\u2124",intercal:"\u22BA",intlarhk:"\u2A17",intprod:"\u2A3C",iocy:"\u0451",iogon:"\u012F",iprod:"\u2A3C",iquest:"\u00BF",isin:"\u2208",isinE:"\u22F9",isindot:"\u22F5",isins:"\u22F4",isinsv:"\u22F3",isinv:"\u2208",it:"\u2062",itilde:"\u0129",iukcy:"\u0456",iuml:"\u00EF"});MathJax.Ajax.loadComplete(a.entityDir+"/i.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/MathML/entities/w.js
/*
 *  /MathJax/jax/input/MathML/entities/w.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Wcirc:"\u0174",wcirc:"\u0175",wedbar:"\u2A5F",wedge:"\u2227",wedgeq:"\u2259",wp:"\u2118",wr:"\u2240",wreath:"\u2240"});MathJax.Ajax.loadComplete(a.entityDir+"/w.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/pspicture/dd77bd8849a4d9a22c80a13e1d49093e.png
50°





OPS/xhtml/science11/pspicture/22e04712a741b47f4f24ba398f500a59.png
air

48,8°





OPS/xhtml/science11/equation/d55ad514143ef450de987d375875426e.png





OPS/xhtml/science11/pspicture/c22c8bc6f16b0a47c99556b987378609.png
48,8°





OPS/xhtml/science11/equation/4ebad1f317f819d49214b3f12323123d.png





OPS/xhtml/science11/pspicture/39f54341e2f261f3623c38f9f096ade2.png





OPS/xhtml/science11/equation/c196a8e9d7e3b5851ceb55a66bccbe17.png





OPS/xhtml/science11/equation/96c21edde92bbe64ce3254d054ff6c38.png
125 x 109





OPS/xhtml/science11/equation/1a8752276b240a3b11fa787c49848325.png
50 x 10~¢





OPS/xhtml/science11/equation/eb9c6ed3f0739be762c704d7e5545302.png
72,23





OPS/xhtml/science11/mathjax/jax/element/mml/optable/MiscSymbolsAndArrows.js
/*
 *  /MathJax/jax/element/mml/optable/MiscSymbolsAndArrows.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2B45":c.RELSTRETCH,"\u2B46":c.RELSTRETCH}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscSymbolsAndArrows.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/Latin1Supplement.js
/*
 *  /MathJax/jax/element/mml/optable/Latin1Supplement.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u00B0":c.ORD,"\u00B4":c.ACCENT,"\u00B8":c.ACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/Latin1Supplement.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/GreekAndCoptic.js
/*
 *  /MathJax/jax/element/mml/optable/GreekAndCoptic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u03F6":c.REL}}});MathJax.Ajax.loadComplete(a.optableDir+"/GreekAndCoptic.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/SupplementalArrowsB.js
/*
 *  /MathJax/jax/element/mml/optable/SupplementalArrowsB.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2900":c.RELACCENT,"\u2901":c.RELACCENT,"\u2902":c.RELACCENT,"\u2903":c.RELACCENT,"\u2904":c.RELACCENT,"\u2905":c.RELACCENT,"\u2906":c.RELACCENT,"\u2907":c.RELACCENT,"\u2908":c.REL,"\u2909":c.REL,"\u290A":c.RELSTRETCH,"\u290B":c.RELSTRETCH,"\u290C":c.WIDEREL,"\u290D":c.WIDEREL,"\u290E":c.WIDEREL,"\u290F":c.WIDEREL,"\u2910":c.WIDEREL,"\u2911":c.RELACCENT,"\u2912":c.RELSTRETCH,"\u2913":c.RELSTRETCH,"\u2914":c.RELACCENT,"\u2915":c.RELACCENT,"\u2916":c.RELACCENT,"\u2917":c.RELACCENT,"\u2918":c.RELACCENT,"\u2919":c.RELACCENT,"\u291A":c.RELACCENT,"\u291B":c.RELACCENT,"\u291C":c.RELACCENT,"\u291D":c.RELACCENT,"\u291E":c.RELACCENT,"\u291F":c.RELACCENT,"\u2920":c.RELACCENT,"\u2921":c.RELSTRETCH,"\u2922":c.RELSTRETCH,"\u2923":c.REL,"\u2924":c.REL,"\u2925":c.REL,"\u2926":c.REL,"\u2927":c.REL,"\u2928":c.REL,"\u2929":c.REL,"\u292A":c.REL,"\u292B":c.REL,"\u292C":c.REL,"\u292D":c.REL,"\u292E":c.REL,"\u292F":c.REL,"\u2930":c.REL,"\u2931":c.REL,"\u2932":c.REL,"\u2933":c.RELACCENT,"\u2934":c.REL,"\u2935":c.REL,"\u2936":c.REL,"\u2937":c.REL,"\u2938":c.REL,"\u2939":c.REL,"\u293A":c.RELACCENT,"\u293B":c.RELACCENT,"\u293C":c.RELACCENT,"\u293D":c.RELACCENT,"\u293E":c.REL,"\u293F":c.REL,"\u2940":c.REL,"\u2941":c.REL,"\u2942":c.RELACCENT,"\u2943":c.RELACCENT,"\u2944":c.RELACCENT,"\u2945":c.RELACCENT,"\u2946":c.RELACCENT,"\u2947":c.RELACCENT,"\u2948":c.RELACCENT,"\u2949":c.REL,"\u294A":c.RELACCENT,"\u294B":c.RELACCENT,"\u294C":c.REL,"\u294D":c.REL,"\u294E":c.WIDEREL,"\u294F":c.RELSTRETCH,"\u2950":c.WIDEREL,"\u2951":c.RELSTRETCH,"\u2952":c.WIDEREL,"\u2953":c.WIDEREL,"\u2954":c.RELSTRETCH,"\u2955":c.RELSTRETCH,"\u2956":c.RELSTRETCH,"\u2957":c.RELSTRETCH,"\u2958":c.RELSTRETCH,"\u2959":c.RELSTRETCH,"\u295A":c.WIDEREL,"\u295B":c.WIDEREL,"\u295C":c.RELSTRETCH,"\u295D":c.RELSTRETCH,"\u295E":c.WIDEREL,"\u295F":c.WIDEREL,"\u2960":c.RELSTRETCH,"\u2961":c.RELSTRETCH,"\u2962":c.RELACCENT,"\u2963":c.REL,"\u2964":c.RELACCENT,"\u2965":c.REL,"\u2966":c.RELACCENT,"\u2967":c.RELACCENT,"\u2968":c.RELACCENT,"\u2969":c.RELACCENT,"\u296A":c.RELACCENT,"\u296B":c.RELACCENT,"\u296C":c.RELACCENT,"\u296D":c.RELACCENT,"\u296E":c.RELSTRETCH,"\u296F":c.RELSTRETCH,"\u2970":c.RELACCENT,"\u2971":c.RELACCENT,"\u2972":c.RELACCENT,"\u2973":c.RELACCENT,"\u2974":c.RELACCENT,"\u2975":c.RELACCENT,"\u2976":c.RELACCENT,"\u2977":c.RELACCENT,"\u2978":c.RELACCENT,"\u2979":c.RELACCENT,"\u297A":c.RELACCENT,"\u297B":c.RELACCENT,"\u297C":c.RELACCENT,"\u297D":c.RELACCENT,"\u297E":c.REL,"\u297F":c.REL}}});MathJax.Ajax.loadComplete(a.optableDir+"/SupplementalArrowsB.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/equation/0eedd6e37d4d96c84575b2b019e6d085.png
72,26





OPS/xhtml/science11/pspicture/a368f9901573ca61e89f5dd85899d565.png
Less dense
medium

Denser !
medium





OPS/xhtml/science11/pspicture/e6e619edebf3253e07b7e850d3027a30.png





OPS/xhtml/science11/equation/b845623eecd13d50337ba479a2a3fd54.png
n1sinf. = nysin90°






OPS/xhtml/science11/pspicture/b6004dfc34ee926c4acfe49fc7ce7bc2.png
Less dense
medium

Denser
medium





OPS/xhtml/science11/equation/138747248f94658233e752be2b1a73ac.png
nysinf. = nysin90°

0, = sin~" ("J>
m
1
R
—sin (1‘36>

—4733°






OPS/xhtml/science11/equation/24f9122b0e3954965bea71922ddedc18.png
374





OPS/xhtml/science11/equation/7d8e996154ff9db0fc3916b1fd9badc0.png
1,47





OPS/xhtml/science11/equation/0b4654d189972dbfd0aad5fb28339525.png
nqsin 0, = nysin 90°

P na
O =sin™! [ =2
1

=)





OPS/xhtml/science11/equation/039404021ed27e977c33d46cfa386a25.png
nysinf. = nysin90°

0, = sin™! ("J>
m
1,3
a1 L
()






OPS/xhtml/science11/mathjax/jax/input/AsciiMath/config.js
/*
 *  /MathJax/jax/input/AsciiMath/config.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.InputJax.AsciiMath=MathJax.InputJax({id:"AsciiMath",version:"2.3",directory:MathJax.InputJax.directory+"/AsciiMath",extensionDir:MathJax.InputJax.extensionDir+"/AsciiMath",config:{displaystyle:true,decimalsign:"."}});MathJax.InputJax.AsciiMath.Register("math/asciimath");MathJax.InputJax.AsciiMath.loadComplete("config.js");




OPS/xhtml/science11/mathjax/jax/input/AsciiMath/jax.js
/*
 *  /MathJax/jax/input/AsciiMath/jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(ag){var k;var aa=MathJax.Object.Subclass({firstChild:null,lastChild:null,Init:function(){this.childNodes=[]},appendChild:function(i){if(i.parent){i.parent.removeChild(i)}if(this.lastChild){this.lastChild.nextSibling=i}if(!this.firstChild){this.firstChild=i}this.childNodes.push(i);i.parent=this;this.lastChild=i;return i},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.childNodes[ak]=al;al.nextSibling=aj.nextSibling;aj.nextSibling=aj.parent=null;return aj},toString:function(){return"{"+this.childNodes.join("")+"}"}});var E=function(){k=MathJax.ElementJax.mml;var i=k.mbase.prototype.Init;k.mbase.Augment({firstChild:null,lastChild:null,nodeValue:"",nextSibling:null,Init:function(){var ai=i.apply(this,arguments)||this;ai.childNodes=ai.data;ai.nodeName=ai.type;return ai},appendChild:function(al){if(al.parent){al.parent.removeChild(al)}var aj=arguments;if(al.isa(aa)){aj=al.childNodes;al.data=al.childNodes=[];al.firstChild=al.lastChild=null}for(var ak=0,ai=aj.length;ak<ai;ak++){al=aj[ak];if(this.lastChild){this.lastChild.nextSibling=al}if(!this.firstChild){this.firstChild=al}this.Append(al);this.lastChild=al;this.nodeValue+=al.nodeValue}return al},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}this.nodeValue="";for(aj=0,ai=this.childNodes.length;aj<ai;aj++){this.nodeValue+=this.childNodes[aj].nodeValue}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.SetData(ak,al);al.nextSibling=aj.nextSibling;this.nodeValue="";for(ak=0,ai=this.childNodes.length;ak<ai;ak++){this.nodeValue+=this.childNodes[ak].nodeValue}aj.nextSibling=aj.parent=null;return aj},setAttribute:function(ai,aj){this[ai]=aj}})};var S={};var g={getElementById:true,createElementNS:function(ai,i){return k[i]()},createTextNode:function(i){return k.chars(i).With({nodeValue:i})},createDocumentFragment:function(){return aa()}};var O={appName:"MathJax"};var ac;var I="red";var ad="serif";var t=true;var C=true;var f=".";var q=g.createElementNS==null;function V(i){if(q){return g.createElement(i)}else{return g.createElementNS("http://www.w3.org/1999/xhtml",i)}}var J=[61237,8492,61238,61239,8496,8497,61240,8459,8464,61241,61242,8466,8499,61243,61244,61245,61246,8475,61247,61248,61249,61250,61251,61252,61253,61254];var N=[61277,61278,8493,61279,61280,61281,61282,8460,8465,61283,61284,61285,61286,61287,61288,61289,61290,8476,61291,61292,61293,61294,61295,61296,61297,8488];var D=[61324,61325,8450,61326,61327,61328,61329,8461,61330,61331,61332,61333,61334,8469,61335,8473,8474,8477,61336,61337,61338,61339,61340,61341,61342,8484];var d=0,H=1,X=2,m=3,b=4,l=5,a=6,P=7,Z=8,r=9,ab=10;var j={input:"sqrt",tag:"msqrt",output:"sqrt",tex:null,ttype:H},af={input:"root",tag:"mroot",output:"root",tex:null,ttype:X},A={input:"frac",tag:"mfrac",output:"/",tex:null,ttype:X},Q={input:"/",tag:"mfrac",output:"/",tex:null,ttype:m},o={input:"stackrel",tag:"mover",output:"stackrel",tex:null,ttype:X},s={input:"_",tag:"msub",output:"_",tex:null,ttype:m},h={input:"^",tag:"msup",output:"^",tex:null,ttype:m},ah={input:"text",tag:"mtext",output:"text",tex:null,ttype:ab},x={input:"mbox",tag:"mtext",output:"mbox",tex:null,ttype:ab},p={input:'"',tag:"mtext",output:"mbox",tex:null,ttype:ab};var G=[{input:"alpha",tag:"mi",output:"\u03B1",tex:null,ttype:d},{input:"beta",tag:"mi",output:"\u03B2",tex:null,ttype:d},{input:"chi",tag:"mi",output:"\u03C7",tex:null,ttype:d},{input:"delta",tag:"mi",output:"\u03B4",tex:null,ttype:d},{input:"Delta",tag:"mo",output:"\u0394",tex:null,ttype:d},{input:"epsi",tag:"mi",output:"\u03B5",tex:"epsilon",ttype:d},{input:"varepsilon",tag:"mi",output:"\u025B",tex:null,ttype:d},{input:"eta",tag:"mi",output:"\u03B7",tex:null,ttype:d},{input:"gamma",tag:"mi",output:"\u03B3",tex:null,ttype:d},{input:"Gamma",tag:"mo",output:"\u0393",tex:null,ttype:d},{input:"iota",tag:"mi",output:"\u03B9",tex:null,ttype:d},{input:"kappa",tag:"mi",output:"\u03BA",tex:null,ttype:d},{input:"lambda",tag:"mi",output:"\u03BB",tex:null,ttype:d},{input:"Lambda",tag:"mo",output:"\u039B",tex:null,ttype:d},{input:"mu",tag:"mi",output:"\u03BC",tex:null,ttype:d},{input:"nu",tag:"mi",output:"\u03BD",tex:null,ttype:d},{input:"omega",tag:"mi",output:"\u03C9",tex:null,ttype:d},{input:"Omega",tag:"mo",output:"\u03A9",tex:null,ttype:d},{input:"phi",tag:"mi",output:"\u03C6",tex:null,ttype:d},{input:"varphi",tag:"mi",output:"\u03D5",tex:null,ttype:d},{input:"Phi",tag:"mo",output:"\u03A6",tex:null,ttype:d},{input:"pi",tag:"mi",output:"\u03C0",tex:null,ttype:d},{input:"Pi",tag:"mo",output:"\u03A0",tex:null,ttype:d},{input:"psi",tag:"mi",output:"\u03C8",tex:null,ttype:d},{input:"Psi",tag:"mi",output:"\u03A8",tex:null,ttype:d},{input:"rho",tag:"mi",output:"\u03C1",tex:null,ttype:d},{input:"sigma",tag:"mi",output:"\u03C3",tex:null,ttype:d},{input:"Sigma",tag:"mo",output:"\u03A3",tex:null,ttype:d},{input:"tau",tag:"mi",output:"\u03C4",tex:null,ttype:d},{input:"theta",tag:"mi",output:"\u03B8",tex:null,ttype:d},{input:"vartheta",tag:"mi",output:"\u03D1",tex:null,ttype:d},{input:"Theta",tag:"mo",output:"\u0398",tex:null,ttype:d},{input:"upsilon",tag:"mi",output:"\u03C5",tex:null,ttype:d},{input:"xi",tag:"mi",output:"\u03BE",tex:null,ttype:d},{input:"Xi",tag:"mo",output:"\u039E",tex:null,ttype:d},{input:"zeta",tag:"mi",output:"\u03B6",tex:null,ttype:d},{input:"*",tag:"mo",output:"\u22C5",tex:"cdot",ttype:d},{input:"**",tag:"mo",output:"\u22C6",tex:"star",ttype:d},{input:"//",tag:"mo",output:"/",tex:null,ttype:d},{input:"\\\\",tag:"mo",output:"\\",tex:"backslash",ttype:d},{input:"setminus",tag:"mo",output:"\\",tex:null,ttype:d},{input:"xx",tag:"mo",output:"\u00D7",tex:"times",ttype:d},{input:"-:",tag:"mo",output:"\u00F7",tex:"divide",ttype:d},{input:"@",tag:"mo",output:"\u2218",tex:"circ",ttype:d},{input:"o+",tag:"mo",output:"\u2295",tex:"oplus",ttype:d},{input:"ox",tag:"mo",output:"\u2297",tex:"otimes",ttype:d},{input:"o.",tag:"mo",output:"\u2299",tex:"odot",ttype:d},{input:"sum",tag:"mo",output:"\u2211",tex:null,ttype:P},{input:"prod",tag:"mo",output:"\u220F",tex:null,ttype:P},{input:"^^",tag:"mo",output:"\u2227",tex:"wedge",ttype:d},{input:"^^^",tag:"mo",output:"\u22C0",tex:"bigwedge",ttype:P},{input:"vv",tag:"mo",output:"\u2228",tex:"vee",ttype:d},{input:"vvv",tag:"mo",output:"\u22C1",tex:"bigvee",ttype:P},{input:"nn",tag:"mo",output:"\u2229",tex:"cap",ttype:d},{input:"nnn",tag:"mo",output:"\u22C2",tex:"bigcap",ttype:P},{input:"uu",tag:"mo",output:"\u222A",tex:"cup",ttype:d},{input:"uuu",tag:"mo",output:"\u22C3",tex:"bigcup",ttype:P},{input:"!=",tag:"mo",output:"\u2260",tex:"ne",ttype:d},{input:":=",tag:"mo",output:":=",tex:null,ttype:d},{input:"lt",tag:"mo",output:"<",tex:null,ttype:d},{input:"<=",tag:"mo",output:"\u2264",tex:"le",ttype:d},{input:"lt=",tag:"mo",output:"\u2264",tex:"leq",ttype:d},{input:">=",tag:"mo",output:"\u2265",tex:"ge",ttype:d},{input:"geq",tag:"mo",output:"\u2265",tex:null,ttype:d},{input:"-<",tag:"mo",output:"\u227A",tex:"prec",ttype:d},{input:"-lt",tag:"mo",output:"\u227A",tex:null,ttype:d},{input:">-",tag:"mo",output:"\u227B",tex:"succ",ttype:d},{input:"in",tag:"mo",output:"\u2208",tex:null,ttype:d},{input:"!in",tag:"mo",output:"\u2209",tex:"notin",ttype:d},{input:"sub",tag:"mo",output:"\u2282",tex:"subset",ttype:d},{input:"sup",tag:"mo",output:"\u2283",tex:"supset",ttype:d},{input:"sube",tag:"mo",output:"\u2286",tex:"subseteq",ttype:d},{input:"supe",tag:"mo",output:"\u2287",tex:"supseteq",ttype:d},{input:"-=",tag:"mo",output:"\u2261",tex:"equiv",ttype:d},{input:"~=",tag:"mo",output:"\u2245",tex:"cong",ttype:d},{input:"~~",tag:"mo",output:"\u2248",tex:"approx",ttype:d},{input:"prop",tag:"mo",output:"\u221D",tex:"propto",ttype:d},{input:"and",tag:"mtext",output:"and",tex:null,ttype:a},{input:"or",tag:"mtext",output:"or",tex:null,ttype:a},{input:"not",tag:"mo",output:"\u00AC",tex:"neg",ttype:d},{input:"=>",tag:"mo",output:"\u21D2",tex:"implies",ttype:d},{input:"if",tag:"mo",output:"if",tex:null,ttype:a},{input:"<=>",tag:"mo",output:"\u21D4",tex:"iff",ttype:d},{input:"AA",tag:"mo",output:"\u2200",tex:"forall",ttype:d},{input:"EE",tag:"mo",output:"\u2203",tex:"exists",ttype:d},{input:"_|_",tag:"mo",output:"\u22A5",tex:"bot",ttype:d},{input:"TT",tag:"mo",output:"\u22A4",tex:"top",ttype:d},{input:"|--",tag:"mo",output:"\u22A2",tex:"vdash",ttype:d},{input:"|==",tag:"mo",output:"\u22A8",tex:"models",ttype:d},{input:"(",tag:"mo",output:"(",tex:null,ttype:b},{input:")",tag:"mo",output:")",tex:null,ttype:l},{input:"[",tag:"mo",output:"[",tex:null,ttype:b},{input:"]",tag:"mo",output:"]",tex:null,ttype:l},{input:"{",tag:"mo",output:"{",tex:null,ttype:b},{input:"}",tag:"mo",output:"}",tex:null,ttype:l},{input:"|",tag:"mo",output:"|",tex:null,ttype:r},{input:"(:",tag:"mo",output:"\u2329",tex:"langle",ttype:b},{input:":)",tag:"mo",output:"\u232A",tex:"rangle",ttype:l},{input:"<<",tag:"mo",output:"\u2329",tex:null,ttype:b},{input:">>",tag:"mo",output:"\u232A",tex:null,ttype:l},{input:"{:",tag:"mo",output:"{:",tex:null,ttype:b,invisible:true},{input:":}",tag:"mo",output:":}",tex:null,ttype:l,invisible:true},{input:"int",tag:"mo",output:"\u222B",tex:null,ttype:d},{input:"dx",tag:"mi",output:"{:d x:}",tex:null,ttype:Z},{input:"dy",tag:"mi",output:"{:d y:}",tex:null,ttype:Z},{input:"dz",tag:"mi",output:"{:d z:}",tex:null,ttype:Z},{input:"dt",tag:"mi",output:"{:d t:}",tex:null,ttype:Z},{input:"oint",tag:"mo",output:"\u222E",tex:null,ttype:d},{input:"del",tag:"mo",output:"\u2202",tex:"partial",ttype:d},{input:"grad",tag:"mo",output:"\u2207",tex:"nabla",ttype:d},{input:"+-",tag:"mo",output:"\u00B1",tex:"pm",ttype:d},{input:"O/",tag:"mo",output:"\u2205",tex:"emptyset",ttype:d},{input:"oo",tag:"mo",output:"\u221E",tex:"infty",ttype:d},{input:"aleph",tag:"mo",output:"\u2135",tex:null,ttype:d},{input:"...",tag:"mo",output:"...",tex:"ldots",ttype:d},{input:":.",tag:"mo",output:"\u2234",tex:"therefore",ttype:d},{input:"/_",tag:"mo",output:"\u2220",tex:"angle",ttype:d},{input:"\\ ",tag:"mo",output:"\u00A0",tex:null,ttype:d},{input:"quad",tag:"mo",output:"\u00A0\u00A0",tex:null,ttype:d},{input:"qquad",tag:"mo",output:"\u00A0\u00A0\u00A0\u00A0",tex:null,ttype:d},{input:"cdots",tag:"mo",output:"\u22EF",tex:null,ttype:d},{input:"vdots",tag:"mo",output:"\u22EE",tex:null,ttype:d},{input:"ddots",tag:"mo",output:"\u22F1",tex:null,ttype:d},{input:"diamond",tag:"mo",output:"\u22C4",tex:null,ttype:d},{input:"square",tag:"mo",output:"\u25A1",tex:null,ttype:d},{input:"|__",tag:"mo",output:"\u230A",tex:"lfloor",ttype:d},{input:"__|",tag:"mo",output:"\u230B",tex:"rfloor",ttype:d},{input:"|~",tag:"mo",output:"\u2308",tex:"lceiling",ttype:d},{input:"~|",tag:"mo",output:"\u2309",tex:"rceiling",ttype:d},{input:"CC",tag:"mo",output:"\u2102",tex:null,ttype:d},{input:"NN",tag:"mo",output:"\u2115",tex:null,ttype:d},{input:"QQ",tag:"mo",output:"\u211A",tex:null,ttype:d},{input:"RR",tag:"mo",output:"\u211D",tex:null,ttype:d},{input:"ZZ",tag:"mo",output:"\u2124",tex:null,ttype:d},{input:"f",tag:"mi",output:"f",tex:null,ttype:H,func:true},{input:"g",tag:"mi",output:"g",tex:null,ttype:H,func:true},{input:"lim",tag:"mo",output:"lim",tex:null,ttype:P},{input:"Lim",tag:"mo",output:"Lim",tex:null,ttype:P},{input:"sin",tag:"mo",output:"sin",tex:null,ttype:H,func:true},{input:"cos",tag:"mo",output:"cos",tex:null,ttype:H,func:true},{input:"tan",tag:"mo",output:"tan",tex:null,ttype:H,func:true},{input:"sinh",tag:"mo",output:"sinh",tex:null,ttype:H,func:true},{input:"cosh",tag:"mo",output:"cosh",tex:null,ttype:H,func:true},{input:"tanh",tag:"mo",output:"tanh",tex:null,ttype:H,func:true},{input:"cot",tag:"mo",output:"cot",tex:null,ttype:H,func:true},{input:"sec",tag:"mo",output:"sec",tex:null,ttype:H,func:true},{input:"csc",tag:"mo",output:"csc",tex:null,ttype:H,func:true},{input:"log",tag:"mo",output:"log",tex:null,ttype:H,func:true},{input:"ln",tag:"mo",output:"ln",tex:null,ttype:H,func:true},{input:"det",tag:"mo",output:"det",tex:null,ttype:H,func:true},{input:"dim",tag:"mo",output:"dim",tex:null,ttype:d},{input:"mod",tag:"mo",output:"mod",tex:null,ttype:d},{input:"gcd",tag:"mo",output:"gcd",tex:null,ttype:H,func:true},{input:"lcm",tag:"mo",output:"lcm",tex:null,ttype:H,func:true},{input:"lub",tag:"mo",output:"lub",tex:null,ttype:d},{input:"glb",tag:"mo",output:"glb",tex:null,ttype:d},{input:"min",tag:"mo",output:"min",tex:null,ttype:P},{input:"max",tag:"mo",output:"max",tex:null,ttype:P},{input:"uarr",tag:"mo",output:"\u2191",tex:"uparrow",ttype:d},{input:"darr",tag:"mo",output:"\u2193",tex:"downarrow",ttype:d},{input:"rarr",tag:"mo",output:"\u2192",tex:"rightarrow",ttype:d},{input:"->",tag:"mo",output:"\u2192",tex:"to",ttype:d},{input:"|->",tag:"mo",output:"\u21A6",tex:"mapsto",ttype:d},{input:"larr",tag:"mo",output:"\u2190",tex:"leftarrow",ttype:d},{input:"harr",tag:"mo",output:"\u2194",tex:"leftrightarrow",ttype:d},{input:"rArr",tag:"mo",output:"\u21D2",tex:"Rightarrow",ttype:d},{input:"lArr",tag:"mo",output:"\u21D0",tex:"Leftarrow",ttype:d},{input:"hArr",tag:"mo",output:"\u21D4",tex:"Leftrightarrow",ttype:d},j,af,A,Q,o,s,h,{input:"hat",tag:"mover",output:"\u005E",tex:null,ttype:H,acc:true},{input:"bar",tag:"mover",output:"\u00AF",tex:"overline",ttype:H,acc:true},{input:"vec",tag:"mover",output:"\u2192",tex:null,ttype:H,acc:true},{input:"dot",tag:"mover",output:".",tex:null,ttype:H,acc:true},{input:"ddot",tag:"mover",output:"..",tex:null,ttype:H,acc:true},{input:"ul",tag:"munder",output:"\u0332",tex:"underline",ttype:H,acc:true},ah,x,p,{input:"bb",tag:"mstyle",atname:"fontweight",atval:"bold",output:"bb",tex:null,ttype:H},{input:"mathbf",tag:"mstyle",atname:"fontweight",atval:"bold",output:"mathbf",tex:null,ttype:H},{input:"sf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"sf",tex:null,ttype:H},{input:"mathsf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"mathsf",tex:null,ttype:H},{input:"bbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"bbb",tex:null,ttype:H,codes:D},{input:"mathbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"mathbb",tex:null,ttype:H,codes:D},{input:"cc",tag:"mstyle",atname:"mathvariant",atval:"script",output:"cc",tex:null,ttype:H,codes:J},{input:"mathcal",tag:"mstyle",atname:"mathvariant",atval:"script",output:"mathcal",tex:null,ttype:H,codes:J},{input:"tt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"tt",tex:null,ttype:H},{input:"mathtt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"mathtt",tex:null,ttype:H},{input:"fr",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"fr",tex:null,ttype:H,codes:N},{input:"mathfrak",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"mathfrak",tex:null,ttype:H,codes:N}];function W(ai,i){if(ai.input>i.input){return 1}else{return -1}}var U=[];function v(){var aj=[],ai;for(ai=0;ai<G.length;ai++){if(G[ai].tex){aj[aj.length]={input:G[ai].tex,tag:G[ai].tag,output:G[ai].output,ttype:G[ai].ttype}}}G=G.concat(aj);G.sort(W);for(ai=0;ai<G.length;ai++){U[ai]=G[ai].input}}var Y="http://www.w3.org/1998/Math/MathML";function R(i){if(q){return g.createElement("m:"+i)}else{return g.createElementNS(Y,i)}}function M(i,aj){if(q){var ai=g.createElement("m:"+i)}else{ai=g.createElementNS(Y,i)}ai.appendChild(aj);return ai}function B(i,ai){G=G.concat([{input:i,tag:"mo",output:ai,tex:null,ttype:Z}]);G.sort(W);for(ac=0;ac<G.length;ac++){U[ac]=G[ac].input}}function u(ak,al){var ai;if(ak.charAt(al)=="\\"&&ak.charAt(al+1)!="\\"&&ak.charAt(al+1)!=" "){ai=ak.slice(al+1)}else{ai=ak.slice(al)}for(var aj=0;aj<ai.length&&ai.charCodeAt(aj)<=32;aj=aj+1){}return ai.slice(aj)}function c(aj,am,an){if(an==0){var al,ai;an=-1;al=aj.length;while(an+1<al){ai=(an+al)>>1;if(aj[ai]<am){an=ai}else{al=ai}}return al}else{for(var ak=an;ak<aj.length&&aj[ak]<am;ak++){}}return ak}function n(ao){var ai=0;var aj=0;var al;var ar;var aq;var am="";var an=true;for(var ak=1;ak<=ao.length&&an;ak++){ar=ao.slice(0,ak);aj=ai;ai=c(U,ar,aj);if(ai<U.length&&ao.slice(0,U[ai].length)==U[ai]){am=U[ai];al=ai;ak=am.length}an=ai<U.length&&ao.slice(0,U[ai].length)>=U[ai]}y=F;if(am!=""){F=G[al].ttype;return G[al]}F=d;ai=1;ar=ao.slice(0,1);var ap=true;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}if(ar==f){ar=ao.slice(ai,ai+1);if("0"<=ar&&ar<="9"){ap=false;ai++;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}}}if((ap&&ai>1)||ai>2){ar=ao.slice(0,ai-1);aq="mn"}else{ai=2;ar=ao.slice(0,1);aq=(("A">ar||ar>"Z")&&("a">ar||ar>"z")?"mo":"mi")}if(ar=="-"&&y==m){F=m;return{input:ar,tag:aq,output:ar,ttype:H,func:true}}return{input:ar,tag:aq,output:ar,ttype:d}}function T(ai){var i;if(ai.nodeName=="mrow"){i=ai.firstChild.firstChild.nodeValue;if(i=="("||i=="["||i=="{"){ai.removeChild(ai.firstChild)}}if(ai.nodeName=="mrow"){i=ai.lastChild.firstChild.nodeValue;if(i==")"||i=="]"||i=="}"){ai.removeChild(ai.lastChild)}}}var K,y,F;function L(ao){var ak,aj,ar,am,aq,an=g.createDocumentFragment();ao=u(ao,0);ak=n(ao);if(ak==null||ak.ttype==l&&K>0){return[null,ao]}if(ak.ttype==Z){ao=ak.output+u(ao,ak.input.length);ak=n(ao)}switch(ak.ttype){case P:case d:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao];case b:K++;ao=u(ao,ak.input.length);ar=w(ao,true);K--;if(typeof ak.invisible=="boolean"&&ak.invisible){aj=M("mrow",ar[0])}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0])}return[aj,ar[1]];case ab:if(ak!=p){ao=u(ao,ak.input.length)}if(ao.charAt(0)=="{"){am=ao.indexOf("}")}else{if(ao.charAt(0)=="("){am=ao.indexOf(")")}else{if(ao.charAt(0)=="["){am=ao.indexOf("]")}else{if(ak==p){am=ao.slice(1).indexOf('"')+1}else{am=0}}}}if(am==-1){am=ao.length}aq=ao.slice(1,am);if(aq.charAt(0)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}an.appendChild(M(ak.tag,g.createTextNode(aq)));if(aq.charAt(aq.length-1)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}ao=u(ao,am+1);return[M("mrow",an),ao];case H:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M(ak.tag,g.createTextNode(ak.output)),ao]}if(typeof ak.func=="boolean"&&ak.func){aq=ao.charAt(0);if(aq=="^"||aq=="_"||aq=="/"||aq=="|"||aq==","){return[M(ak.tag,g.createTextNode(ak.output)),ao]}else{aj=M("mrow",M(ak.tag,g.createTextNode(ak.output)));aj.appendChild(ar[0]);return[aj,ar[1]]}}T(ar[0]);if(ak.input=="sqrt"){return[M(ak.tag,ar[0]),ar[1]]}else{if(typeof ak.acc=="boolean"&&ak.acc){aj=M(ak.tag,ar[0]);aj.appendChild(M("mo",g.createTextNode(ak.output)));return[aj,ar[1]]}else{if(!q&&typeof ak.codes!="undefined"){for(am=0;am<ar[0].childNodes.length;am++){if(ar[0].childNodes[am].nodeName=="mi"||ar[0].nodeName=="mi"){aq=(ar[0].nodeName=="mi"?ar[0].firstChild.nodeValue:ar[0].childNodes[am].firstChild.nodeValue);var ap=[];for(var al=0;al<aq.length;al++){if(aq.charCodeAt(al)>64&&aq.charCodeAt(al)<91){ap=ap+String.fromCharCode(ak.codes[aq.charCodeAt(al)-65])}else{ap=ap+aq.charAt(al)}}if(ar[0].nodeName=="mi"){ar[0]=R("mo").appendChild(g.createTextNode(ap))}else{ar[0].replaceChild(R("mo").appendChild(g.createTextNode(ap)),ar[0].childNodes[am])}}}}aj=M(ak.tag,ar[0]);aj.setAttribute(ak.atname,ak.atval);return[aj,ar[1]]}}case X:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ar[0]);var ai=L(ar[1]);if(ai[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ai[0]);if(ak.input=="root"||ak.input=="stackrel"){an.appendChild(ai[0])}an.appendChild(ar[0]);if(ak.input=="frac"){an.appendChild(ai[0])}return[M(ak.tag,an),ai[1]];case m:ao=u(ao,ak.input.length);return[M("mo",g.createTextNode(ak.output)),ao];case a:ao=u(ao,ak.input.length);aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);an.appendChild(M(ak.tag,g.createTextNode(ak.output)));aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);return[M("mrow",an),ao];case r:K++;ao=u(ao,ak.input.length);ar=w(ao,false);K--;aq="";if(ar[0].lastChild!=null){aq=ar[0].lastChild.firstChild.nodeValue}if(aq=="|"){aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0]);return[aj,ar[1]]}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);return[aj,ao]}default:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao]}}function z(an){var al,ao,am,ak,i,aj;an=u(an,0);ao=n(an);i=L(an);ak=i[0];an=i[1];al=n(an);if(al.ttype==m&&al.input!="/"){an=u(an,al.input.length);i=L(an);if(i[0]==null){i[0]=M("mo",g.createTextNode("\u25A1"))}else{T(i[0])}an=i[1];if(al.input=="_"){am=n(an);aj=(ao.ttype==P);if(am.input=="^"){an=u(an,am.input.length);var ai=L(an);T(ai[0]);an=ai[1];ak=M((aj?"munderover":"msubsup"),ak);ak.appendChild(i[0]);ak.appendChild(ai[0]);ak=M("mrow",ak)}else{ak=M((aj?"munder":"msub"),ak);ak.appendChild(i[0])}}else{ak=M(al.tag,ak);ak.appendChild(i[0])}}return[ak,an]}function w(aq,ap){var av,ar,am,ay,an=g.createDocumentFragment();do{aq=u(aq,0);am=z(aq);ar=am[0];aq=am[1];av=n(aq);if(av.ttype==m&&av.input=="/"){aq=u(aq,av.input.length);am=z(aq);if(am[0]==null){am[0]=M("mo",g.createTextNode("\u25A1"))}else{T(am[0])}aq=am[1];T(ar);ar=M(av.tag,ar);ar.appendChild(am[0]);an.appendChild(ar);av=n(aq)}else{if(ar!=undefined){an.appendChild(ar)}}}while((av.ttype!=l&&(av.ttype!=r||ap)||K==0)&&av!=null&&av.output!="");if(av.ttype==l||av.ttype==r){var az=an.childNodes.length;if(az>0&&an.childNodes[az-1].nodeName=="mrow"&&az>1&&an.childNodes[az-2].nodeName=="mo"&&an.childNodes[az-2].firstChild.nodeValue==","){var aB=an.childNodes[az-1].lastChild.firstChild.nodeValue;if(aB==")"||aB=="]"){var aj=an.childNodes[az-1].firstChild.firstChild.nodeValue;if(aj=="("&&aB==")"&&av.output!="}"||aj=="["&&aB=="]"){var ak=[];var aw=true;var at=an.childNodes.length;for(ay=0;aw&&ay<at;ay=ay+2){ak[ay]=[];ar=an.childNodes[ay];if(aw){aw=ar.nodeName=="mrow"&&(ay==at-1||ar.nextSibling.nodeName=="mo"&&ar.nextSibling.firstChild.nodeValue==",")&&ar.firstChild.firstChild.nodeValue==aj&&ar.lastChild.firstChild.nodeValue==aB}if(aw){for(var ax=0;ax<ar.childNodes.length;ax++){if(ar.childNodes[ax].firstChild.nodeValue==","){ak[ay][ak[ay].length]=ax}}}if(aw&&ay>1){aw=ak[ay].length==ak[ay-2].length}}if(aw){var al,ai,ao,au,aA=g.createDocumentFragment();for(ay=0;ay<at;ay=ay+2){al=g.createDocumentFragment();ai=g.createDocumentFragment();ar=an.firstChild;ao=ar.childNodes.length;au=0;ar.removeChild(ar.firstChild);for(ax=1;ax<ao-1;ax++){if(typeof ak[ay][au]!="undefined"&&ax==ak[ay][au]){ar.removeChild(ar.firstChild);al.appendChild(M("mtd",ai));au++}else{ai.appendChild(ar.firstChild)}}al.appendChild(M("mtd",ai));if(an.childNodes.length>2){an.removeChild(an.firstChild);an.removeChild(an.firstChild)}aA.appendChild(M("mtr",al))}ar=M("mtable",aA);if(typeof av.invisible=="boolean"&&av.invisible){ar.setAttribute("columnalign","left")}an.replaceChild(ar,an.firstChild)}}}}aq=u(aq,av.input.length);if(typeof av.invisible!="boolean"||!av.invisible){ar=M("mo",g.createTextNode(av.output));an.appendChild(ar)}}return[an,aq]}function e(aj){var ai=R("mstyle");if(I!=""){ai.setAttribute("mathcolor",I)}if(t){ai.setAttribute("displaystyle","true")}if(ad!=""){ai.setAttribute("fontfamily",ad)}K=0;ai.appendChild(w(aj.replace(/^\s+/g,""),false)[0]);ai=M("math",ai);if(C){ai.setAttribute("title",aj.replace(/\s+/g," "))}if(ad!=""&&(q||ad!="serif")){var i=V("font");i.setAttribute("face",ad);i.appendChild(ai);return i}return ai}C=false;ad="";I="";(function(){for(var aj=0,ai=G.length;aj<ai;aj++){if(G[aj].codes){delete G[aj].codes}if(G[aj].func){G[aj].tag="mi"}if(G[aj].atname==="fontfamily"||G[aj].atname==="fontweight"){G[aj].atname="mathvariant"}}})();G.push({input:"gt",tag:"mo",output:">",tex:null,ttype:d},{input:"gt=",tag:"mo",output:"\u2265",tex:"geq",ttype:d},{input:"-<=",tag:"mo",output:"\u2AAF",tex:"preceq",ttype:d},{input:">-=",tag:"mo",output:"\u2AB0",tex:"succeq",ttype:d},{input:"'",tag:"mo",output:"\u2032",tex:"prime",ttype:d},{input:"arcsin",tag:"mi",output:"arcsin",tex:null,ttype:H,func:true},{input:"arccos",tag:"mi",output:"arccos",tex:null,ttype:H,func:true},{input:"arctan",tag:"mi",output:"arctan",tex:null,ttype:H,func:true},{input:"coth",tag:"mi",output:"coth",tex:null,ttype:H,func:true},{input:"sech",tag:"mi",output:"sech",tex:null,ttype:H,func:true},{input:"csch",tag:"mi",output:"csch",tex:null,ttype:H,func:true},{input:"abs",tag:"mi",output:"abs",tex:null,ttype:H,func:true},{input:"exp",tag:"mi",output:"exp",tex:null,ttype:H,func:true},{input:"tilde",tag:"mover",output:"~",tex:null,ttype:H,acc:true});ag.Augment({AM:{Init:function(){t=ag.config.displaystyle;f=(ag.config.decimal||ag.config.decimalsign);E();v()},Augment:function(i){for(var ai in i){if(i.hasOwnProperty(ai)){switch(ai){case"displaystyle":t=i[ai];break;case"decimal":decimal=i[ai];break;case"parseMath":e=i[ai];break;case"parseExpr":w=i[ai];break;case"parseIexpr":z=i[ai];break;case"parseSexpr":L=i[ai];break;case"removeBrackets":T=i[ai];break;case"getSymbol":n=i[ai];break;case"position":c=i[ai];break;case"removeCharsAndBlanks":u=i[ai];break;case"createMmlNode":M=i[ai];break;case"createElementMathML":R=i[ai];break;case"createElementXHTML":V=i[ai];break;case"initSymbols":v=i[ai];break;case"compareNames":comareNames=i[ai];break}this[ai]=i[ai]}}},parseMath:e,parseExpr:w,parseIexpr:z,parseSexr:L,removeBrackets:T,getSymbol:n,position:c,removeCharsAndBlanks:u,createMmlNode:M,createElementMathML:R,createElementXHTML:V,initSymbols:v,compareNames:W,createDocumentFragment:aa,document:g,define:B,symbols:G,names:U,TOKEN:{CONST:d,UNARY:H,BINARY:X,INFIX:m,LEFTBRACKET:b,RIGHTBRACKET:l,SPACE:a,UNDEROVER:P,DEFINITION:Z,LEFTRIGHT:r,TEXT:ab}}});var ae=[S,O];ae=null})(MathJax.InputJax.AsciiMath);(function(b){var a;b.Augment({sourceMenuTitle:["AsciiMathInput","AsciiMath Input"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(c){var d,f=MathJax.HTML.getScript(c);var g={math:f,script:c};this.prefilterHooks.Execute(g);f=g.math;try{d=this.AM.parseMath(f)}catch(e){if(!e.asciimathError){throw e}d=this.formatError(e,f)}g.math=a(d);this.postfilterHooks.Execute(g);return g.math},formatError:function(f,e,c){var d=f.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["AsciiMath Jax - parse error",d,e,c]);return a.Error(d)},Error:function(c){throw MathJax.Hub.Insert(Error(c),{asciimathError:true})},Startup:function(){a=MathJax.ElementJax.mml;this.AM.Init()}});b.loadComplete("jax.js")})(MathJax.InputJax.AsciiMath);




OPS/xhtml/science11/mathjax/jax/input/MathML/config.js
/*
 *  /MathJax/jax/input/MathML/config.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");




OPS/xhtml/science11/mathjax/jax/input/MathML/jax.js
/*
 *  /MathJax/jax/input/MathML/jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(c,d){var a;var b=function(e){return MathJax.Localization._.apply(MathJax.Localization,[["MathML",e]].concat([].slice.call(arguments,1)))};c.Parse=MathJax.Object.Subclass({Init:function(e){this.Parse(e)},Parse:function(g){var h;if(typeof g!=="string"){h=g.parentNode}else{h=c.ParseXML(this.preProcessMath.call(this,g));if(h==null){c.Error(["ErrorParsingMathML","Error parsing MathML"])}}var f=h.getElementsByTagName("parsererror")[0];if(f){c.Error(["ParsingError","Error parsing MathML: %1",f.textContent.replace(/This page.*?errors:|XML Parsing Error: |Below is a rendering of the page.*/g,"")])}if(h.childNodes.length!==1){c.Error(["MathMLSingleElement","MathML must be formed by a single element"])}if(h.firstChild.nodeName.toLowerCase()==="html"){var e=h.getElementsByTagName("h1")[0];if(e&&e.textContent==="XML parsing error"&&e.nextSibling){c.Error(["ParsingError","Error parsing MathML: %1",String(e.nextSibling.nodeValue).replace(/fatal parsing error: /,"")])}}if(h.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")!=="math"){c.Error(["MathMLRootElement","MathML must be formed by a <math> element, not %1","<"+h.firstChild.nodeName+">"])}this.mml=this.MakeMML(h.firstChild)},MakeMML:function(h){var i=String(h.getAttribute("class")||"");var f,g=h.nodeName.toLowerCase().replace(/^[a-z]+:/,"");var e=(i.match(/(^| )MJX-TeXAtom-([^ ]*)/));if(e){f=this.TeXAtom(e[2])}else{if(!(a[g]&&a[g].isa&&a[g].isa(a.mbase))){MathJax.Hub.signal.Post(["MathML Jax - unknown node type",g]);return a.Error(b("UnknownNodeType","Unknown node type: %1",g))}else{f=a[g]()}}this.AddAttributes(f,h);this.CheckClass(f,f["class"]);this.AddChildren(f,h);if(c.config.useMathMLspacing){f.useMMLspacing=8}return f},TeXAtom:function(f){var e=a.TeXAtom().With({texClass:a.TEXCLASS[f]});if(e.texClass===a.TEXCLASS.OP){e.movesupsub=e.movablelimits=true}return e},CheckClass:function(f,h){h=(h||"").split(/ /);var j=[];for(var g=0,e=h.length;g<e;g++){if(h[g].substr(0,4)==="MJX-"){if(h[g]==="MJX-arrow"){if(!f.notation.match("/"+a.NOTATION.UPDIAGONALARROW+"/")){f.notation+=" "+a.NOTATION.UPDIAGONALARROW}}else{if(h[g]==="MJX-variant"){f.variantForm=true;if(!MathJax.Extension["TeX/AMSsymbols"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/AMSsymbols.js"))}}else{if(h[g].substr(0,11)!=="MJX-TeXAtom"){f.mathvariant=h[g].substr(3);if(f.mathvariant==="-tex-caligraphic-bold"||f.mathvariant==="-tex-oldstyle-bold"){if(!MathJax.Extension["TeX/boldsymbol"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/boldsymbol.js"))}}}}}}else{j.push(h[g])}}if(j.length){f["class"]=j.join(" ")}else{delete f["class"]}},AddAttributes:function(g,j){g.attr={};g.attrNames=[];for(var h=0,e=j.attributes.length;h<e;h++){var f=j.attributes[h].name;if(f=="xlink:href"){f="href"}if(f.match(/:/)){continue}if(f.match(/^_moz-math-((column|row)(align|line)|font-style)$/)){continue}var k=j.attributes[h].value;k=this.filterAttribute(f,k);if(k!=null){if(k.toLowerCase()==="true"){k=true}else{if(k.toLowerCase()==="false"){k=false}}if(g.defaults[f]!=null||a.copyAttributes[f]){g[f]=k}else{g.attr[f]=k}g.attrNames.push(f)}}},filterAttribute:function(e,f){return f},AddChildren:function(e,g){for(var k=0,j=g.childNodes.length;k<j;k++){var f=g.childNodes[k];if(f.nodeName==="#comment"){continue}if(f.nodeName==="#text"){if(e.isToken&&!e.mmlSelfClosing){var o=f.nodeValue.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity);e.Append(a.chars(this.trimSpace(o)))}else{if(f.nodeValue.match(/\S/)){c.Error(["UnexpectedTextNode","Unexpected text node: %1","'"+f.nodeValue+"'"])}}}else{if(e.type==="annotation-xml"){e.Append(a.xml(f))}else{var h=this.MakeMML(f);e.Append(h);if(h.mmlSelfClosing&&h.data.length){e.Append.apply(e,h.data);h.data=[]}}}}if(e.type==="mrow"&&e.data.length>=2){var l=e.data[0],n=e.data[e.data.length-1];if(l.type==="mo"&&l.Get("fence")&&n.type==="mo"&&n.Get("fence")){if(l.data[0]){e.open=l.data.join("")}if(n.data[0]){e.close=n.data.join("")}}}},preProcessMath:function(f){if(f.match(/^<[a-z]+:/i)&&!f.match(/^<[^<>]* xmlns:/)){f=f.replace(/^<([a-z]+)(:math)/i,'<$1$2 xmlns:$1="http://www.w3.org/1998/Math/MathML"')}var e=f.match(/^(<math( ('.*?'|".*?"|[^>])+)>)/i);if(e&&e[2].match(/ (?!xmlns=)[a-z]+=\"http:/i)){f=e[1].replace(/ (?!xmlns=)([a-z]+=(['"])http:.*?\2)/ig," xmlns:$1 $1")+f.substr(e[0].length)}if(f.match(/^<math/i)&&!f.match(/^<[^<>]* xmlns=/)){f=f.replace(/^<(math)/i,'<math xmlns="http://www.w3.org/1998/Math/MathML"')}f=f.replace(/^\s*(?:\/\/)?<!(--)?\[CDATA\[((.|\n)*)(\/\/)?\]\]\1>\s*$/,"$2");return f.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity)},trimSpace:function(e){return e.replace(/[\t\n\r]/g," ").replace(/^ +/,"").replace(/ +$/,"").replace(/  +/g," ")},replaceEntity:function(g,f){if(f.match(/^(lt|amp|quot)$/)){return g}if(c.Parse.Entity[f]){return c.Parse.Entity[f]}var h=f.charAt(0).toLowerCase();var e=f.match(/^[a-zA-Z](fr|scr|opf)$/);if(e){h=e[1]}if(!c.Parse.loaded[h]){c.Parse.loaded[h]=true;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(c.entityDir+"/"+h+".js"))}return g}},{loaded:[]});c.Augment({sourceMenuTitle:["OriginalMathML","Original MathML"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(e){if(!this.ParseXML){this.ParseXML=this.createParser()}var f,h,i={script:e};if(e.firstChild&&e.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")==="math"){i.math=e.firstChild;this.prefilterHooks.Execute(i);h=i.math}else{h=MathJax.HTML.getScript(e);if(d.isMSIE){h=h.replace(/(&nbsp;)+$/,"")}i.math=h;this.prefilterHooks.Execute(i);h=i.math}try{f=c.Parse(h).mml}catch(g){if(!g.mathmlError){throw g}f=this.formatError(g,h,e)}i.math=a(f);this.postfilterHooks.Execute(i);return i.math},prefilterMath:function(f,e){return f},prefilterMathML:function(f,e){return f},formatError:function(h,g,e){var f=h.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["MathML Jax - parse error",f,g,e]);return a.Error(f)},Error:function(e){if(e instanceof Array){e=b.apply(b,e)}throw MathJax.Hub.Insert(Error(e),{mathmlError:true})},parseDOM:function(e){return this.parser.parseFromString(e,"text/xml")},parseMS:function(e){return(this.parser.loadXML(e)?this.parser:null)},parseDIV:function(e){this.div.innerHTML=e.replace(/<([a-z]+)([^>]*)\/>/g,"<$1$2></$1>");return this.div},parseError:function(e){return null},createMSParser:function(){var j=null;var f=["MSXML2.DOMDocument.6.0","MSXML2.DOMDocument.5.0","MSXML2.DOMDocument.4.0","MSXML2.DOMDocument.3.0","MSXML2.DOMDocument.2.0","Microsoft.XMLDOM"];for(var g=0,e=f.length;g<e&&!j;g++){try{j=new ActiveXObject(f[g])}catch(h){}}return j},createParser:function(){if(window.DOMParser){this.parser=new DOMParser();return(this.parseDOM)}else{if(window.ActiveXObject){this.parser=this.createMSParser();if(!this.parser){MathJax.Localization.Try(this.parserCreationError);return(this.parseError)}this.parser.async=false;return(this.parseMS)}}this.div=MathJax.Hub.Insert(document.createElement("div"),{style:{visibility:"hidden",overflow:"hidden",height:"1px",position:"absolute",top:0}});if(!document.body.firstChild){document.body.appendChild(this.div)}else{document.body.insertBefore(this.div,document.body.firstChild)}return(this.parseDIV)},parserCreationError:function(){alert(b("CantCreateXMLParser","MathJax can't create an XML parser for MathML.  Check that\nthe 'Script ActiveX controls marked safe for scripting' security\nsetting is enabled (use the Internet Options item in the Tools\nmenu, and select the Security panel, then press the Custom Level\nbutton to check this).\n\nMathML equations will not be able to be processed by MathJax."))},Startup:function(){a=MathJax.ElementJax.mml;a.mspace.Augment({mmlSelfClosing:true});a.none.Augment({mmlSelfClosing:true});a.mprescripts.Augment({mmlSelfClosing:true})}});c.prefilterHooks.Add(function(e){e.math=(typeof(e.math)==="string"?c.prefilterMath(e.math,e.script):c.prefilterMathML(e.math,e.script))});c.Parse.Entity={ApplyFunction:"\u2061",Backslash:"\u2216",Because:"\u2235",Breve:"\u02D8",Cap:"\u22D2",CenterDot:"\u00B7",CircleDot:"\u2299",CircleMinus:"\u2296",CirclePlus:"\u2295",CircleTimes:"\u2297",Congruent:"\u2261",ContourIntegral:"\u222E",Coproduct:"\u2210",Cross:"\u2A2F",Cup:"\u22D3",CupCap:"\u224D",Dagger:"\u2021",Del:"\u2207",Delta:"\u0394",Diamond:"\u22C4",DifferentialD:"\u2146",DotEqual:"\u2250",DoubleDot:"\u00A8",DoubleRightTee:"\u22A8",DoubleVerticalBar:"\u2225",DownArrow:"\u2193",DownLeftVector:"\u21BD",DownRightVector:"\u21C1",DownTee:"\u22A4",Downarrow:"\u21D3",Element:"\u2208",EqualTilde:"\u2242",Equilibrium:"\u21CC",Exists:"\u2203",ExponentialE:"\u2147",FilledVerySmallSquare:"\u25AA",ForAll:"\u2200",Gamma:"\u0393",Gg:"\u22D9",GreaterEqual:"\u2265",GreaterEqualLess:"\u22DB",GreaterFullEqual:"\u2267",GreaterLess:"\u2277",GreaterSlantEqual:"\u2A7E",GreaterTilde:"\u2273",Hacek:"\u02C7",Hat:"\u005E",HumpDownHump:"\u224E",HumpEqual:"\u224F",Im:"\u2111",ImaginaryI:"\u2148",Integral:"\u222B",Intersection:"\u22C2",InvisibleComma:"\u2063",InvisibleTimes:"\u2062",Lambda:"\u039B",Larr:"\u219E",LeftAngleBracket:"\u27E8",LeftArrow:"\u2190",LeftArrowRightArrow:"\u21C6",LeftCeiling:"\u2308",LeftDownVector:"\u21C3",LeftFloor:"\u230A",LeftRightArrow:"\u2194",LeftTee:"\u22A3",LeftTriangle:"\u22B2",LeftTriangleEqual:"\u22B4",LeftUpVector:"\u21BF",LeftVector:"\u21BC",Leftarrow:"\u21D0",Leftrightarrow:"\u21D4",LessEqualGreater:"\u22DA",LessFullEqual:"\u2266",LessGreater:"\u2276",LessSlantEqual:"\u2A7D",LessTilde:"\u2272",Ll:"\u22D8",Lleftarrow:"\u21DA",LongLeftArrow:"\u27F5",LongLeftRightArrow:"\u27F7",LongRightArrow:"\u27F6",Longleftarrow:"\u27F8",Longleftrightarrow:"\u27FA",Longrightarrow:"\u27F9",Lsh:"\u21B0",MinusPlus:"\u2213",NestedGreaterGreater:"\u226B",NestedLessLess:"\u226A",NotDoubleVerticalBar:"\u2226",NotElement:"\u2209",NotEqual:"\u2260",NotExists:"\u2204",NotGreater:"\u226F",NotGreaterEqual:"\u2271",NotLeftTriangle:"\u22EA",NotLeftTriangleEqual:"\u22EC",NotLess:"\u226E",NotLessEqual:"\u2270",NotPrecedes:"\u2280",NotPrecedesSlantEqual:"\u22E0",NotRightTriangle:"\u22EB",NotRightTriangleEqual:"\u22ED",NotSubsetEqual:"\u2288",NotSucceeds:"\u2281",NotSucceedsSlantEqual:"\u22E1",NotSupersetEqual:"\u2289",NotTilde:"\u2241",NotVerticalBar:"\u2224",Omega:"\u03A9",OverBar:"\u203E",OverBrace:"\u23DE",PartialD:"\u2202",Phi:"\u03A6",Pi:"\u03A0",PlusMinus:"\u00B1",Precedes:"\u227A",PrecedesEqual:"\u2AAF",PrecedesSlantEqual:"\u227C",PrecedesTilde:"\u227E",Product:"\u220F",Proportional:"\u221D",Psi:"\u03A8",Rarr:"\u21A0",Re:"\u211C",ReverseEquilibrium:"\u21CB",RightAngleBracket:"\u27E9",RightArrow:"\u2192",RightArrowLeftArrow:"\u21C4",RightCeiling:"\u2309",RightDownVector:"\u21C2",RightFloor:"\u230B",RightTee:"\u22A2",RightTeeArrow:"\u21A6",RightTriangle:"\u22B3",RightTriangleEqual:"\u22B5",RightUpVector:"\u21BE",RightVector:"\u21C0",Rightarrow:"\u21D2",Rrightarrow:"\u21DB",Rsh:"\u21B1",Sigma:"\u03A3",SmallCircle:"\u2218",Sqrt:"\u221A",Square:"\u25A1",SquareIntersection:"\u2293",SquareSubset:"\u228F",SquareSubsetEqual:"\u2291",SquareSuperset:"\u2290",SquareSupersetEqual:"\u2292",SquareUnion:"\u2294",Star:"\u22C6",Subset:"\u22D0",SubsetEqual:"\u2286",Succeeds:"\u227B",SucceedsEqual:"\u2AB0",SucceedsSlantEqual:"\u227D",SucceedsTilde:"\u227F",SuchThat:"\u220B",Sum:"\u2211",Superset:"\u2283",SupersetEqual:"\u2287",Supset:"\u22D1",Therefore:"\u2234",Theta:"\u0398",Tilde:"\u223C",TildeEqual:"\u2243",TildeFullEqual:"\u2245",TildeTilde:"\u2248",UnderBar:"\u005F",UnderBrace:"\u23DF",Union:"\u22C3",UnionPlus:"\u228E",UpArrow:"\u2191",UpDownArrow:"\u2195",UpTee:"\u22A5",Uparrow:"\u21D1",Updownarrow:"\u21D5",Upsilon:"\u03A5",Vdash:"\u22A9",Vee:"\u22C1",VerticalBar:"\u2223",VerticalTilde:"\u2240",Vvdash:"\u22AA",Wedge:"\u22C0",Xi:"\u039E",acute:"\u00B4",aleph:"\u2135",alpha:"\u03B1",amalg:"\u2A3F",and:"\u2227",ang:"\u2220",angmsd:"\u2221",angsph:"\u2222",ape:"\u224A",backprime:"\u2035",backsim:"\u223D",backsimeq:"\u22CD",beta:"\u03B2",beth:"\u2136",between:"\u226C",bigcirc:"\u25EF",bigodot:"\u2A00",bigoplus:"\u2A01",bigotimes:"\u2A02",bigsqcup:"\u2A06",bigstar:"\u2605",bigtriangledown:"\u25BD",bigtriangleup:"\u25B3",biguplus:"\u2A04",blacklozenge:"\u29EB",blacktriangle:"\u25B4",blacktriangledown:"\u25BE",blacktriangleleft:"\u25C2",bowtie:"\u22C8",boxdl:"\u2510",boxdr:"\u250C",boxminus:"\u229F",boxplus:"\u229E",boxtimes:"\u22A0",boxul:"\u2518",boxur:"\u2514",bsol:"\u005C",bull:"\u2022",cap:"\u2229",check:"\u2713",chi:"\u03C7",circ:"\u02C6",circeq:"\u2257",circlearrowleft:"\u21BA",circlearrowright:"\u21BB",circledR:"\u00AE",circledS:"\u24C8",circledast:"\u229B",circledcirc:"\u229A",circleddash:"\u229D",clubs:"\u2663",colon:"\u003A",comp:"\u2201",ctdot:"\u22EF",cuepr:"\u22DE",cuesc:"\u22DF",cularr:"\u21B6",cup:"\u222A",curarr:"\u21B7",curlyvee:"\u22CE",curlywedge:"\u22CF",dagger:"\u2020",daleth:"\u2138",ddarr:"\u21CA",deg:"\u00B0",delta:"\u03B4",digamma:"\u03DD",div:"\u00F7",divideontimes:"\u22C7",dot:"\u02D9",doteqdot:"\u2251",dotplus:"\u2214",dotsquare:"\u22A1",dtdot:"\u22F1",ecir:"\u2256",efDot:"\u2252",egs:"\u2A96",ell:"\u2113",els:"\u2A95",empty:"\u2205",epsi:"\u03B5",epsiv:"\u03F5",erDot:"\u2253",eta:"\u03B7",eth:"\u00F0",flat:"\u266D",fork:"\u22D4",frown:"\u2322",gEl:"\u2A8C",gamma:"\u03B3",gap:"\u2A86",gimel:"\u2137",gnE:"\u2269",gnap:"\u2A8A",gne:"\u2A88",gnsim:"\u22E7",gt:"\u003E",gtdot:"\u22D7",harrw:"\u21AD",hbar:"\u210F",hellip:"\u2026",hookleftarrow:"\u21A9",hookrightarrow:"\u21AA",imath:"\u0131",infin:"\u221E",intcal:"\u22BA",iota:"\u03B9",jmath:"\u0237",kappa:"\u03BA",kappav:"\u03F0",lEg:"\u2A8B",lambda:"\u03BB",lap:"\u2A85",larrlp:"\u21AB",larrtl:"\u21A2",lbrace:"\u007B",lbrack:"\u005B",le:"\u2264",leftleftarrows:"\u21C7",leftthreetimes:"\u22CB",lessdot:"\u22D6",lmoust:"\u23B0",lnE:"\u2268",lnap:"\u2A89",lne:"\u2A87",lnsim:"\u22E6",longmapsto:"\u27FC",looparrowright:"\u21AC",lowast:"\u2217",loz:"\u25CA",lt:"\u003C",ltimes:"\u22C9",ltri:"\u25C3",macr:"\u00AF",malt:"\u2720",mho:"\u2127",mu:"\u03BC",multimap:"\u22B8",nLeftarrow:"\u21CD",nLeftrightarrow:"\u21CE",nRightarrow:"\u21CF",nVDash:"\u22AF",nVdash:"\u22AE",natur:"\u266E",nearr:"\u2197",nharr:"\u21AE",nlarr:"\u219A",not:"\u00AC",nrarr:"\u219B",nu:"\u03BD",nvDash:"\u22AD",nvdash:"\u22AC",nwarr:"\u2196",omega:"\u03C9",omicron:"\u03BF",or:"\u2228",osol:"\u2298",period:"\u002E",phi:"\u03C6",phiv:"\u03D5",pi:"\u03C0",piv:"\u03D6",prap:"\u2AB7",precnapprox:"\u2AB9",precneqq:"\u2AB5",precnsim:"\u22E8",prime:"\u2032",psi:"\u03C8",rarrtl:"\u21A3",rbrace:"\u007D",rbrack:"\u005D",rho:"\u03C1",rhov:"\u03F1",rightrightarrows:"\u21C9",rightthreetimes:"\u22CC",ring:"\u02DA",rmoust:"\u23B1",rtimes:"\u22CA",rtri:"\u25B9",scap:"\u2AB8",scnE:"\u2AB6",scnap:"\u2ABA",scnsim:"\u22E9",sdot:"\u22C5",searr:"\u2198",sect:"\u00A7",sharp:"\u266F",sigma:"\u03C3",sigmav:"\u03C2",simne:"\u2246",smile:"\u2323",spades:"\u2660",sub:"\u2282",subE:"\u2AC5",subnE:"\u2ACB",subne:"\u228A",supE:"\u2AC6",supnE:"\u2ACC",supne:"\u228B",swarr:"\u2199",tau:"\u03C4",theta:"\u03B8",thetav:"\u03D1",tilde:"\u02DC",times:"\u00D7",triangle:"\u25B5",triangleq:"\u225C",upsi:"\u03C5",upuparrows:"\u21C8",veebar:"\u22BB",vellip:"\u22EE",weierp:"\u2118",xi:"\u03BE",yen:"\u00A5",zeta:"\u03B6",zigrarr:"\u21DD"};c.loadComplete("jax.js")})(MathJax.InputJax.MathML,MathJax.Hub.Browser);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/LetterlikeSymbols.js
/*
 *  /MathJax/jax/element/mml/optable/LetterlikeSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2145":c.ORD21,"\u2146":[2,0,b.ORD]}}});MathJax.Ajax.loadComplete(a.optableDir+"/LetterlikeSymbols.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/SupplementalArrowsA.js
/*
 *  /MathJax/jax/element/mml/optable/SupplementalArrowsA.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u27F0":c.RELSTRETCH,"\u27F1":c.RELSTRETCH,"\u27FB":c.WIDEREL,"\u27FD":c.WIDEREL,"\u27FE":c.WIDEREL,"\u27FF":c.WIDEREL}}});MathJax.Ajax.loadComplete(a.optableDir+"/SupplementalArrowsA.js")})(MathJax.ElementJax.mml);




OPS/xhtml/science11/mathjax/jax/element/mml/optable/CombDiacritMarks.js
/*
 *  /MathJax/jax/element/mml/optable/CombDiacritMarks.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u0311":c.ACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/CombDiacritMarks.js")})(MathJax.ElementJax.mml);
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/*
 *  /MathJax/jax/input/MathML/entities/j.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Jcirc:"\u0134",Jcy:"\u0419",Jsercy:"\u0408",Jukcy:"\u0404",jcirc:"\u0135",jcy:"\u0439",jsercy:"\u0458",jukcy:"\u0454"});MathJax.Ajax.loadComplete(a.entityDir+"/j.js")})(MathJax.InputJax.MathML);
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/*
 *  /MathJax/jax/input/MathML/entities/a.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{AElig:"\u00C6",AMP:"\u0026",Aacute:"\u00C1",Abreve:"\u0102",Acirc:"\u00C2",Acy:"\u0410",Agrave:"\u00C0",Alpha:"\u0391",Amacr:"\u0100",And:"\u2A53",Aogon:"\u0104",Aring:"\u00C5",Assign:"\u2254",Atilde:"\u00C3",Auml:"\u00C4",aacute:"\u00E1",abreve:"\u0103",ac:"\u223E",acE:"\u223E\u0333",acd:"\u223F",acirc:"\u00E2",acy:"\u0430",aelig:"\u00E6",af:"\u2061",agrave:"\u00E0",alefsym:"\u2135",amacr:"\u0101",amp:"\u0026",andand:"\u2A55",andd:"\u2A5C",andslope:"\u2A58",andv:"\u2A5A",ange:"\u29A4",angle:"\u2220",angmsdaa:"\u29A8",angmsdab:"\u29A9",angmsdac:"\u29AA",angmsdad:"\u29AB",angmsdae:"\u29AC",angmsdaf:"\u29AD",angmsdag:"\u29AE",angmsdah:"\u29AF",angrt:"\u221F",angrtvb:"\u22BE",angrtvbd:"\u299D",angst:"\u00C5",angzarr:"\u237C",aogon:"\u0105",ap:"\u2248",apE:"\u2A70",apacir:"\u2A6F",apid:"\u224B",apos:"\u0027",approx:"\u2248",approxeq:"\u224A",aring:"\u00E5",ast:"\u002A",asymp:"\u2248",asympeq:"\u224D",atilde:"\u00E3",auml:"\u00E4",awconint:"\u2233",awint:"\u2A11"});MathJax.Ajax.loadComplete(a.entityDir+"/a.js")})(MathJax.InputJax.MathML);
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/*
 *  /MathJax/jax/input/MathML/entities/f.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Fcy:"\u0424",FilledSmallSquare:"\u25FC",Fouriertrf:"\u2131",fallingdotseq:"\u2252",fcy:"\u0444",female:"\u2640",ffilig:"\uFB03",fflig:"\uFB00",ffllig:"\uFB04",filig:"\uFB01",fjlig:"\u0066\u006A",fllig:"\uFB02",fltns:"\u25B1",fnof:"\u0192",forall:"\u2200",forkv:"\u2AD9",fpartint:"\u2A0D",frac12:"\u00BD",frac13:"\u2153",frac14:"\u00BC",frac15:"\u2155",frac16:"\u2159",frac18:"\u215B",frac23:"\u2154",frac25:"\u2156",frac34:"\u00BE",frac35:"\u2157",frac38:"\u215C",frac45:"\u2158",frac56:"\u215A",frac58:"\u215D",frac78:"\u215E",frasl:"\u2044"});MathJax.Ajax.loadComplete(a.entityDir+"/f.js")})(MathJax.InputJax.MathML);
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/*
 *  /MathJax/jax/input/MathML/entities/t.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{THORN:"\u00DE",TRADE:"\u2122",TSHcy:"\u040B",TScy:"\u0426",Tab:"\u0009",Tau:"\u03A4",Tcaron:"\u0164",Tcedil:"\u0162",Tcy:"\u0422",ThickSpace:"\u205F\u200A",ThinSpace:"\u2009",TripleDot:"\u20DB",Tstrok:"\u0166",target:"\u2316",tbrk:"\u23B4",tcaron:"\u0165",tcedil:"\u0163",tcy:"\u0442",tdot:"\u20DB",telrec:"\u2315",there4:"\u2234",therefore:"\u2234",thetasym:"\u03D1",thickapprox:"\u2248",thicksim:"\u223C",thinsp:"\u2009",thkap:"\u2248",thksim:"\u223C",thorn:"\u00FE",timesb:"\u22A0",timesbar:"\u2A31",timesd:"\u2A30",tint:"\u222D",toea:"\u2928",top:"\u22A4",topbot:"\u2336",topcir:"\u2AF1",topfork:"\u2ADA",tosa:"\u2929",tprime:"\u2034",trade:"\u2122",triangledown:"\u25BF",triangleleft:"\u25C3",trianglelefteq:"\u22B4",triangleright:"\u25B9",trianglerighteq:"\u22B5",tridot:"\u25EC",trie:"\u225C",triminus:"\u2A3A",triplus:"\u2A39",trisb:"\u29CD",tritime:"\u2A3B",trpezium:"\u23E2",tscy:"\u0446",tshcy:"\u045B",tstrok:"\u0167",twixt:"\u226C",twoheadleftarrow:"\u219E",twoheadrightarrow:"\u21A0"});MathJax.Ajax.loadComplete(a.entityDir+"/t.js")})(MathJax.InputJax.MathML);
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{ENG:"\u014A",ETH:"\u00D0",Eacute:"\u00C9",Ecaron:"\u011A",Ecirc:"\u00CA",Ecy:"\u042D",Edot:"\u0116",Egrave:"\u00C8",Emacr:"\u0112",EmptySmallSquare:"\u25FB",EmptyVerySmallSquare:"\u25AB",Eogon:"\u0118",Epsilon:"\u0395",Equal:"\u2A75",Esim:"\u2A73",Eta:"\u0397",Euml:"\u00CB",eDDot:"\u2A77",eDot:"\u2251",eacute:"\u00E9",easter:"\u2A6E",ecaron:"\u011B",ecirc:"\u00EA",ecolon:"\u2255",ecy:"\u044D",edot:"\u0117",ee:"\u2147",eg:"\u2A9A",egrave:"\u00E8",egsdot:"\u2A98",el:"\u2A99",elinters:"\u23E7",elsdot:"\u2A97",emacr:"\u0113",emptyset:"\u2205",emptyv:"\u2205",emsp:"\u2003",emsp13:"\u2004",emsp14:"\u2005",eng:"\u014B",ensp:"\u2002",eogon:"\u0119",epar:"\u22D5",eparsl:"\u29E3",eplus:"\u2A71",epsilon:"\u03B5",eqcirc:"\u2256",eqcolon:"\u2255",eqsim:"\u2242",eqslantgtr:"\u2A96",eqslantless:"\u2A95",equals:"\u003D",equest:"\u225F",equiv:"\u2261",equivDD:"\u2A78",eqvparsl:"\u29E5",erarr:"\u2971",esdot:"\u2250",esim:"\u2242",euml:"\u00EB",euro:"\u20AC",excl:"\u0021",exist:"\u2203",expectation:"\u2130",exponentiale:"\u2147"});MathJax.Ajax.loadComplete(a.entityDir+"/e.js")})(MathJax.InputJax.MathML);
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/*
 *  /MathJax/jax/input/MathML/entities/o.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{OElig:"\u0152",Oacute:"\u00D3",Ocirc:"\u00D4",Ocy:"\u041E",Odblac:"\u0150",Ograve:"\u00D2",Omacr:"\u014C",Omicron:"\u039F",OpenCurlyDoubleQuote:"\u201C",OpenCurlyQuote:"\u2018",Or:"\u2A54",Oslash:"\u00D8",Otilde:"\u00D5",Otimes:"\u2A37",Ouml:"\u00D6",OverBracket:"\u23B4",OverParenthesis:"\u23DC",oS:"\u24C8",oacute:"\u00F3",oast:"\u229B",ocir:"\u229A",ocirc:"\u00F4",ocy:"\u043E",odash:"\u229D",odblac:"\u0151",odiv:"\u2A38",odot:"\u2299",odsold:"\u29BC",oelig:"\u0153",ofcir:"\u29BF",ogon:"\u02DB",ograve:"\u00F2",ogt:"\u29C1",ohbar:"\u29B5",ohm:"\u03A9",oint:"\u222E",olarr:"\u21BA",olcir:"\u29BE",olcross:"\u29BB",oline:"\u203E",olt:"\u29C0",omacr:"\u014D",omid:"\u29B6",ominus:"\u2296",opar:"\u29B7",operp:"\u29B9",oplus:"\u2295",orarr:"\u21BB",ord:"\u2A5D",order:"\u2134",orderof:"\u2134",ordf:"\u00AA",ordm:"\u00BA",origof:"\u22B6",oror:"\u2A56",orslope:"\u2A57",orv:"\u2A5B",oslash:"\u00F8",otilde:"\u00F5",otimes:"\u2297",otimesas:"\u2A36",ouml:"\u00F6",ovbar:"\u233D"});MathJax.Ajax.loadComplete(a.entityDir+"/o.js")})(MathJax.InputJax.MathML);
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/*
 *  /MathJax/jax/input/MathML/entities/opf.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Aopf:"\uD835\uDD38",Bopf:"\uD835\uDD39",Copf:"\u2102",Dopf:"\uD835\uDD3B",Eopf:"\uD835\uDD3C",Fopf:"\uD835\uDD3D",Gopf:"\uD835\uDD3E",Hopf:"\u210D",Iopf:"\uD835\uDD40",Jopf:"\uD835\uDD41",Kopf:"\uD835\uDD42",Lopf:"\uD835\uDD43",Mopf:"\uD835\uDD44",Nopf:"\u2115",Oopf:"\uD835\uDD46",Popf:"\u2119",Qopf:"\u211A",Ropf:"\u211D",Sopf:"\uD835\uDD4A",Topf:"\uD835\uDD4B",Uopf:"\uD835\uDD4C",Vopf:"\uD835\uDD4D",Wopf:"\uD835\uDD4E",Xopf:"\uD835\uDD4F",Yopf:"\uD835\uDD50",Zopf:"\u2124",aopf:"\uD835\uDD52",bopf:"\uD835\uDD53",copf:"\uD835\uDD54",dopf:"\uD835\uDD55",eopf:"\uD835\uDD56",fopf:"\uD835\uDD57",gopf:"\uD835\uDD58",hopf:"\uD835\uDD59",iopf:"\uD835\uDD5A",jopf:"\uD835\uDD5B",kopf:"\uD835\uDD5C",lopf:"\uD835\uDD5D",mopf:"\uD835\uDD5E",nopf:"\uD835\uDD5F",oopf:"\uD835\uDD60",popf:"\uD835\uDD61",qopf:"\uD835\uDD62",ropf:"\uD835\uDD63",sopf:"\uD835\uDD64",topf:"\uD835\uDD65",uopf:"\uD835\uDD66",vopf:"\uD835\uDD67",wopf:"\uD835\uDD68",xopf:"\uD835\uDD69",yopf:"\uD835\uDD6A",zopf:"\uD835\uDD6B"});MathJax.Ajax.loadComplete(a.entityDir+"/opf.js")})(MathJax.InputJax.MathML);
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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 *  limitations under the License.
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(function(a){MathJax.Hub.Insert(a.Parse.Entity,{NJcy:"\u040A",Nacute:"\u0143",Ncaron:"\u0147",Ncedil:"\u0145",Ncy:"\u041D",NegativeMediumSpace:"\u200B",NegativeThickSpace:"\u200B",NegativeThinSpace:"\u200B",NegativeVeryThinSpace:"\u200B",NewLine:"\u000A",NoBreak:"\u2060",NonBreakingSpace:"\u00A0",Not:"\u2AEC",NotCongruent:"\u2262",NotCupCap:"\u226D",NotEqualTilde:"\u2242\u0338",NotGreaterFullEqual:"\u2267\u0338",NotGreaterGreater:"\u226B\u0338",NotGreaterLess:"\u2279",NotGreaterSlantEqual:"\u2A7E\u0338",NotGreaterTilde:"\u2275",NotHumpDownHump:"\u224E\u0338",NotHumpEqual:"\u224F\u0338",NotLeftTriangleBar:"\u29CF\u0338",NotLessGreater:"\u2278",NotLessLess:"\u226A\u0338",NotLessSlantEqual:"\u2A7D\u0338",NotLessTilde:"\u2274",NotNestedGreaterGreater:"\u2AA2\u0338",NotNestedLessLess:"\u2AA1\u0338",NotPrecedesEqual:"\u2AAF\u0338",NotReverseElement:"\u220C",NotRightTriangleBar:"\u29D0\u0338",NotSquareSubset:"\u228F\u0338",NotSquareSubsetEqual:"\u22E2",NotSquareSuperset:"\u2290\u0338",NotSquareSupersetEqual:"\u22E3",NotSubset:"\u2282\u20D2",NotSucceedsEqual:"\u2AB0\u0338",NotSucceedsTilde:"\u227F\u0338",NotSuperset:"\u2283\u20D2",NotTildeEqual:"\u2244",NotTildeFullEqual:"\u2247",NotTildeTilde:"\u2249",Ntilde:"\u00D1",Nu:"\u039D",nGg:"\u22D9\u0338",nGt:"\u226B\u20D2",nGtv:"\u226B\u0338",nLl:"\u22D8\u0338",nLt:"\u226A\u20D2",nLtv:"\u226A\u0338",nabla:"\u2207",nacute:"\u0144",nang:"\u2220\u20D2",nap:"\u2249",napE:"\u2A70\u0338",napid:"\u224B\u0338",napos:"\u0149",napprox:"\u2249",natural:"\u266E",naturals:"\u2115",nbsp:"\u00A0",nbump:"\u224E\u0338",nbumpe:"\u224F\u0338",ncap:"\u2A43",ncaron:"\u0148",ncedil:"\u0146",ncong:"\u2247",ncongdot:"\u2A6D\u0338",ncup:"\u2A42",ncy:"\u043D",ndash:"\u2013",ne:"\u2260",neArr:"\u21D7",nearhk:"\u2924",nearrow:"\u2197",nedot:"\u2250\u0338",nequiv:"\u2262",nesear:"\u2928",nesim:"\u2242\u0338",nexist:"\u2204",nexists:"\u2204",ngE:"\u2267\u0338",nge:"\u2271",ngeq:"\u2271",ngeqq:"\u2267\u0338",ngeqslant:"\u2A7E\u0338",nges:"\u2A7E\u0338",ngsim:"\u2275",ngt:"\u226F",ngtr:"\u226F",nhArr:"\u21CE",nhpar:"\u2AF2",ni:"\u220B",nis:"\u22FC",nisd:"\u22FA",niv:"\u220B",njcy:"\u045A",nlArr:"\u21CD",nlE:"\u2266\u0338",nldr:"\u2025",nle:"\u2270",nleftarrow:"\u219A",nleftrightarrow:"\u21AE",nleq:"\u2270",nleqq:"\u2266\u0338",nleqslant:"\u2A7D\u0338",nles:"\u2A7D\u0338",nless:"\u226E",nlsim:"\u2274",nlt:"\u226E",nltri:"\u22EA",nltrie:"\u22EC",nmid:"\u2224",notin:"\u2209",notinE:"\u22F9\u0338",notindot:"\u22F5\u0338",notinva:"\u2209",notinvb:"\u22F7",notinvc:"\u22F6",notni:"\u220C",notniva:"\u220C",notnivb:"\u22FE",notnivc:"\u22FD",npar:"\u2226",nparallel:"\u2226",nparsl:"\u2AFD\u20E5",npart:"\u2202\u0338",npolint:"\u2A14",npr:"\u2280",nprcue:"\u22E0",npre:"\u2AAF\u0338",nprec:"\u2280",npreceq:"\u2AAF\u0338",nrArr:"\u21CF",nrarrc:"\u2933\u0338",nrarrw:"\u219D\u0338",nrightarrow:"\u219B",nrtri:"\u22EB",nrtrie:"\u22ED",nsc:"\u2281",nsccue:"\u22E1",nsce:"\u2AB0\u0338",nshortmid:"\u2224",nshortparallel:"\u2226",nsim:"\u2241",nsime:"\u2244",nsimeq:"\u2244",nsmid:"\u2224",nspar:"\u2226",nsqsube:"\u22E2",nsqsupe:"\u22E3",nsub:"\u2284",nsubE:"\u2AC5\u0338",nsube:"\u2288",nsubset:"\u2282\u20D2",nsubseteq:"\u2288",nsubseteqq:"\u2AC5\u0338",nsucc:"\u2281",nsucceq:"\u2AB0\u0338",nsup:"\u2285",nsupE:"\u2AC6\u0338",nsupe:"\u2289",nsupset:"\u2283\u20D2",nsupseteq:"\u2289",nsupseteqq:"\u2AC6\u0338",ntgl:"\u2279",ntilde:"\u00F1",ntlg:"\u2278",ntriangleleft:"\u22EA",ntrianglelefteq:"\u22EC",ntriangleright:"\u22EB",ntrianglerighteq:"\u22ED",num:"\u0023",numero:"\u2116",numsp:"\u2007",nvHarr:"\u2904",nvap:"\u224D\u20D2",nvge:"\u2265\u20D2",nvgt:"\u003E\u20D2",nvinfin:"\u29DE",nvlArr:"\u2902",nvle:"\u2264\u20D2",nvlt:"\u003C\u20D2",nvltrie:"\u22B4\u20D2",nvrArr:"\u2903",nvrtrie:"\u22B5\u20D2",nvsim:"\u223C\u20D2",nwArr:"\u21D6",nwarhk:"\u2923",nwarrow:"\u2196",nwnear:"\u2927"});MathJax.Ajax.loadComplete(a.entityDir+"/n.js")})(MathJax.InputJax.MathML);
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 *
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 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
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OPS/xhtml/science11/mathjax/jax/input/MathML/entities/q.js
/*
 *  /MathJax/jax/input/MathML/entities/q.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{QUOT:"\u0022",qint:"\u2A0C",qprime:"\u2057",quaternions:"\u210D",quatint:"\u2A16",quest:"\u003F",questeq:"\u225F",quot:"\u0022"});MathJax.Ajax.loadComplete(a.entityDir+"/q.js")})(MathJax.InputJax.MathML);
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OPS/xhtml/science11/mathjax/jax/input/MathML/entities/h.js
/*
 *  /MathJax/jax/input/MathML/entities/h.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{HARDcy:"\u042A",Hcirc:"\u0124",HilbertSpace:"\u210B",HorizontalLine:"\u2500",Hstrok:"\u0126",hArr:"\u21D4",hairsp:"\u200A",half:"\u00BD",hamilt:"\u210B",hardcy:"\u044A",harr:"\u2194",harrcir:"\u2948",hcirc:"\u0125",hearts:"\u2665",heartsuit:"\u2665",hercon:"\u22B9",hksearow:"\u2925",hkswarow:"\u2926",hoarr:"\u21FF",homtht:"\u223B",horbar:"\u2015",hslash:"\u210F",hstrok:"\u0127",hybull:"\u2043",hyphen:"\u2010"});MathJax.Ajax.loadComplete(a.entityDir+"/h.js")})(MathJax.InputJax.MathML);
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Wi = Mgsinf
8 = M(9.8)sin(30)
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OPS/xhtml/science11/mathjax/config/local/local.js
/* -*- Mode: Javascript; indent-tabs-mode:nil; js-indent-level: 2 -*- */
/* vim: set ts=2 et sw=2 tw=80: */

/*************************************************************
 *
 *  MathJax/config/local/local.js
 *  
 *  Include changes and configuration local to your installation
 *  in this file.  For example, common macros can be defined here
 *  (see below).  To use this file, add "local/local.js" to the
 *  config array in MathJax.js or your MathJax.Hub.Config() call.
 *
 *  ---------------------------------------------------------------------
 *  
 *  Copyright (c) 2009-2013 The MathJax Consortium
 * 
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 * 
 *      http://www.apache.org/licenses/LICENSE-2.0
 * 
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */


MathJax.Hub.Register.StartupHook("TeX Jax Ready",function () {
  var TEX = MathJax.InputJax.TeX;

  // place macros here.  E.g.:
  //   TEX.Macro("R","{\\bf R}");
  //   TEX.Macro("op","\\mathop{\\rm #1}",1); // a macro with 1 parameter
  
});

MathJax.Ajax.loadComplete("[MathJax]/config/local/local.js");
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OPS/xhtml/science11/mathjax/config/TeX-MML-AM_HTMLorMML-full.js
/*
 *  /MathJax/config/TeX-MML-AM_HTMLorMML-full.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/input/AsciiMath/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/asciimath2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js",
  "[MathJax]/jax/input/AsciiMath/jax.js",
  "[MathJax]/jax/output/NativeMML/jax.js",
  "[MathJax]/jax/output/HTML-CSS/jax.js",
  "[MathJax]/jax/output/HTML-CSS/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.InputJax.AsciiMath=MathJax.InputJax({id:"AsciiMath",version:"2.3",directory:MathJax.InputJax.directory+"/AsciiMath",extensionDir:MathJax.InputJax.extensionDir+"/AsciiMath",config:{displaystyle:true,decimalsign:"."}});MathJax.InputJax.AsciiMath.Register("math/asciimath");MathJax.InputJax.AsciiMath.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
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(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
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(function(c,d){var a;var b=function(e){return MathJax.Localization._.apply(MathJax.Localization,[["MathML",e]].concat([].slice.call(arguments,1)))};c.Parse=MathJax.Object.Subclass({Init:function(e){this.Parse(e)},Parse:function(g){var h;if(typeof g!=="string"){h=g.parentNode}else{h=c.ParseXML(this.preProcessMath.call(this,g));if(h==null){c.Error(["ErrorParsingMathML","Error parsing MathML"])}}var f=h.getElementsByTagName("parsererror")[0];if(f){c.Error(["ParsingError","Error parsing MathML: %1",f.textContent.replace(/This page.*?errors:|XML Parsing Error: |Below is a rendering of the page.*/g,"")])}if(h.childNodes.length!==1){c.Error(["MathMLSingleElement","MathML must be formed by a single element"])}if(h.firstChild.nodeName.toLowerCase()==="html"){var e=h.getElementsByTagName("h1")[0];if(e&&e.textContent==="XML parsing error"&&e.nextSibling){c.Error(["ParsingError","Error parsing MathML: %1",String(e.nextSibling.nodeValue).replace(/fatal parsing error: /,"")])}}if(h.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")!=="math"){c.Error(["MathMLRootElement","MathML must be formed by a <math> element, not %1","<"+h.firstChild.nodeName+">"])}this.mml=this.MakeMML(h.firstChild)},MakeMML:function(h){var i=String(h.getAttribute("class")||"");var f,g=h.nodeName.toLowerCase().replace(/^[a-z]+:/,"");var e=(i.match(/(^| )MJX-TeXAtom-([^ ]*)/));if(e){f=this.TeXAtom(e[2])}else{if(!(a[g]&&a[g].isa&&a[g].isa(a.mbase))){MathJax.Hub.signal.Post(["MathML Jax - unknown node type",g]);return a.Error(b("UnknownNodeType","Unknown node type: %1",g))}else{f=a[g]()}}this.AddAttributes(f,h);this.CheckClass(f,f["class"]);this.AddChildren(f,h);if(c.config.useMathMLspacing){f.useMMLspacing=8}return f},TeXAtom:function(f){var e=a.TeXAtom().With({texClass:a.TEXCLASS[f]});if(e.texClass===a.TEXCLASS.OP){e.movesupsub=e.movablelimits=true}return e},CheckClass:function(f,h){h=(h||"").split(/ /);var j=[];for(var g=0,e=h.length;g<e;g++){if(h[g].substr(0,4)==="MJX-"){if(h[g]==="MJX-arrow"){if(!f.notation.match("/"+a.NOTATION.UPDIAGONALARROW+"/")){f.notation+=" "+a.NOTATION.UPDIAGONALARROW}}else{if(h[g]==="MJX-variant"){f.variantForm=true;if(!MathJax.Extension["TeX/AMSsymbols"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/AMSsymbols.js"))}}else{if(h[g].substr(0,11)!=="MJX-TeXAtom"){f.mathvariant=h[g].substr(3);if(f.mathvariant==="-tex-caligraphic-bold"||f.mathvariant==="-tex-oldstyle-bold"){if(!MathJax.Extension["TeX/boldsymbol"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/boldsymbol.js"))}}}}}}else{j.push(h[g])}}if(j.length){f["class"]=j.join(" ")}else{delete f["class"]}},AddAttributes:function(g,j){g.attr={};g.attrNames=[];for(var h=0,e=j.attributes.length;h<e;h++){var f=j.attributes[h].name;if(f=="xlink:href"){f="href"}if(f.match(/:/)){continue}if(f.match(/^_moz-math-((column|row)(align|line)|font-style)$/)){continue}var k=j.attributes[h].value;k=this.filterAttribute(f,k);if(k!=null){if(k.toLowerCase()==="true"){k=true}else{if(k.toLowerCase()==="false"){k=false}}if(g.defaults[f]!=null||a.copyAttributes[f]){g[f]=k}else{g.attr[f]=k}g.attrNames.push(f)}}},filterAttribute:function(e,f){return f},AddChildren:function(e,g){for(var k=0,j=g.childNodes.length;k<j;k++){var f=g.childNodes[k];if(f.nodeName==="#comment"){continue}if(f.nodeName==="#text"){if(e.isToken&&!e.mmlSelfClosing){var o=f.nodeValue.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity);e.Append(a.chars(this.trimSpace(o)))}else{if(f.nodeValue.match(/\S/)){c.Error(["UnexpectedTextNode","Unexpected text node: %1","'"+f.nodeValue+"'"])}}}else{if(e.type==="annotation-xml"){e.Append(a.xml(f))}else{var h=this.MakeMML(f);e.Append(h);if(h.mmlSelfClosing&&h.data.length){e.Append.apply(e,h.data);h.data=[]}}}}if(e.type==="mrow"&&e.data.length>=2){var l=e.data[0],n=e.data[e.data.length-1];if(l.type==="mo"&&l.Get("fence")&&n.type==="mo"&&n.Get("fence")){if(l.data[0]){e.open=l.data.join("")}if(n.data[0]){e.close=n.data.join("")}}}},preProcessMath:function(f){if(f.match(/^<[a-z]+:/i)&&!f.match(/^<[^<>]* xmlns:/)){f=f.replace(/^<([a-z]+)(:math)/i,'<$1$2 xmlns:$1="http://www.w3.org/1998/Math/MathML"')}var e=f.match(/^(<math( ('.*?'|".*?"|[^>])+)>)/i);if(e&&e[2].match(/ (?!xmlns=)[a-z]+=\"http:/i)){f=e[1].replace(/ (?!xmlns=)([a-z]+=(['"])http:.*?\2)/ig," xmlns:$1 $1")+f.substr(e[0].length)}if(f.match(/^<math/i)&&!f.match(/^<[^<>]* xmlns=/)){f=f.replace(/^<(math)/i,'<math xmlns="http://www.w3.org/1998/Math/MathML"')}f=f.replace(/^\s*(?:\/\/)?<!(--)?\[CDATA\[((.|\n)*)(\/\/)?\]\]\1>\s*$/,"$2");return f.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity)},trimSpace:function(e){return e.replace(/[\t\n\r]/g," ").replace(/^ +/,"").replace(/ +$/,"").replace(/  +/g," ")},replaceEntity:function(g,f){if(f.match(/^(lt|amp|quot)$/)){return g}if(c.Parse.Entity[f]){return c.Parse.Entity[f]}var h=f.charAt(0).toLowerCase();var e=f.match(/^[a-zA-Z](fr|scr|opf)$/);if(e){h=e[1]}if(!c.Parse.loaded[h]){c.Parse.loaded[h]=true;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(c.entityDir+"/"+h+".js"))}return g}},{loaded:[]});c.Augment({sourceMenuTitle:["OriginalMathML","Original MathML"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(e){if(!this.ParseXML){this.ParseXML=this.createParser()}var f,h,i={script:e};if(e.firstChild&&e.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")==="math"){i.math=e.firstChild;this.prefilterHooks.Execute(i);h=i.math}else{h=MathJax.HTML.getScript(e);if(d.isMSIE){h=h.replace(/(&nbsp;)+$/,"")}i.math=h;this.prefilterHooks.Execute(i);h=i.math}try{f=c.Parse(h).mml}catch(g){if(!g.mathmlError){throw g}f=this.formatError(g,h,e)}i.math=a(f);this.postfilterHooks.Execute(i);return i.math},prefilterMath:function(f,e){return f},prefilterMathML:function(f,e){return f},formatError:function(h,g,e){var f=h.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["MathML Jax - parse error",f,g,e]);return a.Error(f)},Error:function(e){if(e instanceof Array){e=b.apply(b,e)}throw MathJax.Hub.Insert(Error(e),{mathmlError:true})},parseDOM:function(e){return this.parser.parseFromString(e,"text/xml")},parseMS:function(e){return(this.parser.loadXML(e)?this.parser:null)},parseDIV:function(e){this.div.innerHTML=e.replace(/<([a-z]+)([^>]*)\/>/g,"<$1$2></$1>");return this.div},parseError:function(e){return null},createMSParser:function(){var j=null;var f=["MSXML2.DOMDocument.6.0","MSXML2.DOMDocument.5.0","MSXML2.DOMDocument.4.0","MSXML2.DOMDocument.3.0","MSXML2.DOMDocument.2.0","Microsoft.XMLDOM"];for(var g=0,e=f.length;g<e&&!j;g++){try{j=new ActiveXObject(f[g])}catch(h){}}return j},createParser:function(){if(window.DOMParser){this.parser=new DOMParser();return(this.parseDOM)}else{if(window.ActiveXObject){this.parser=this.createMSParser();if(!this.parser){MathJax.Localization.Try(this.parserCreationError);return(this.parseError)}this.parser.async=false;return(this.parseMS)}}this.div=MathJax.Hub.Insert(document.createElement("div"),{style:{visibility:"hidden",overflow:"hidden",height:"1px",position:"absolute",top:0}});if(!document.body.firstChild){document.body.appendChild(this.div)}else{document.body.insertBefore(this.div,document.body.firstChild)}return(this.parseDIV)},parserCreationError:function(){alert(b("CantCreateXMLParser","MathJax can't create an XML parser for MathML.  Check that\nthe 'Script ActiveX controls marked safe for scripting' security\nsetting is enabled (use the Internet Options item in the Tools\nmenu, and select the Security panel, then press the Custom Level\nbutton to check this).\n\nMathML equations will not be able to be processed by MathJax."))},Startup:function(){a=MathJax.ElementJax.mml;a.mspace.Augment({mmlSelfClosing:true});a.none.Augment({mmlSelfClosing:true});a.mprescripts.Augment({mmlSelfClosing:true})}});c.prefilterHooks.Add(function(e){e.math=(typeof(e.math)==="string"?c.prefilterMath(e.math,e.script):c.prefilterMathML(e.math,e.script))});c.Parse.Entity={ApplyFunction:"\u2061",Backslash:"\u2216",Because:"\u2235",Breve:"\u02D8",Cap:"\u22D2",CenterDot:"\u00B7",CircleDot:"\u2299",CircleMinus:"\u2296",CirclePlus:"\u2295",CircleTimes:"\u2297",Congruent:"\u2261",ContourIntegral:"\u222E",Coproduct:"\u2210",Cross:"\u2A2F",Cup:"\u22D3",CupCap:"\u224D",Dagger:"\u2021",Del:"\u2207",Delta:"\u0394",Diamond:"\u22C4",DifferentialD:"\u2146",DotEqual:"\u2250",DoubleDot:"\u00A8",DoubleRightTee:"\u22A8",DoubleVerticalBar:"\u2225",DownArrow:"\u2193",DownLeftVector:"\u21BD",DownRightVector:"\u21C1",DownTee:"\u22A4",Downarrow:"\u21D3",Element:"\u2208",EqualTilde:"\u2242",Equilibrium:"\u21CC",Exists:"\u2203",ExponentialE:"\u2147",FilledVerySmallSquare:"\u25AA",ForAll:"\u2200",Gamma:"\u0393",Gg:"\u22D9",GreaterEqual:"\u2265",GreaterEqualLess:"\u22DB",GreaterFullEqual:"\u2267",GreaterLess:"\u2277",GreaterSlantEqual:"\u2A7E",GreaterTilde:"\u2273",Hacek:"\u02C7",Hat:"\u005E",HumpDownHump:"\u224E",HumpEqual:"\u224F",Im:"\u2111",ImaginaryI:"\u2148",Integral:"\u222B",Intersection:"\u22C2",InvisibleComma:"\u2063",InvisibleTimes:"\u2062",Lambda:"\u039B",Larr:"\u219E",LeftAngleBracket:"\u27E8",LeftArrow:"\u2190",LeftArrowRightArrow:"\u21C6",LeftCeiling:"\u2308",LeftDownVector:"\u21C3",LeftFloor:"\u230A",LeftRightArrow:"\u2194",LeftTee:"\u22A3",LeftTriangle:"\u22B2",LeftTriangleEqual:"\u22B4",LeftUpVector:"\u21BF",LeftVector:"\u21BC",Leftarrow:"\u21D0",Leftrightarrow:"\u21D4",LessEqualGreater:"\u22DA",LessFullEqual:"\u2266",LessGreater:"\u2276",LessSlantEqual:"\u2A7D",LessTilde:"\u2272",Ll:"\u22D8",Lleftarrow:"\u21DA",LongLeftArrow:"\u27F5",LongLeftRightArrow:"\u27F7",LongRightArrow:"\u27F6",Longleftarrow:"\u27F8",Longleftrightarrow:"\u27FA",Longrightarrow:"\u27F9",Lsh:"\u21B0",MinusPlus:"\u2213",NestedGreaterGreater:"\u226B",NestedLessLess:"\u226A",NotDoubleVerticalBar:"\u2226",NotElement:"\u2209",NotEqual:"\u2260",NotExists:"\u2204",NotGreater:"\u226F",NotGreaterEqual:"\u2271",NotLeftTriangle:"\u22EA",NotLeftTriangleEqual:"\u22EC",NotLess:"\u226E",NotLessEqual:"\u2270",NotPrecedes:"\u2280",NotPrecedesSlantEqual:"\u22E0",NotRightTriangle:"\u22EB",NotRightTriangleEqual:"\u22ED",NotSubsetEqual:"\u2288",NotSucceeds:"\u2281",NotSucceedsSlantEqual:"\u22E1",NotSupersetEqual:"\u2289",NotTilde:"\u2241",NotVerticalBar:"\u2224",Omega:"\u03A9",OverBar:"\u203E",OverBrace:"\u23DE",PartialD:"\u2202",Phi:"\u03A6",Pi:"\u03A0",PlusMinus:"\u00B1",Precedes:"\u227A",PrecedesEqual:"\u2AAF",PrecedesSlantEqual:"\u227C",PrecedesTilde:"\u227E",Product:"\u220F",Proportional:"\u221D",Psi:"\u03A8",Rarr:"\u21A0",Re:"\u211C",ReverseEquilibrium:"\u21CB",RightAngleBracket:"\u27E9",RightArrow:"\u2192",RightArrowLeftArrow:"\u21C4",RightCeiling:"\u2309",RightDownVector:"\u21C2",RightFloor:"\u230B",RightTee:"\u22A2",RightTeeArrow:"\u21A6",RightTriangle:"\u22B3",RightTriangleEqual:"\u22B5",RightUpVector:"\u21BE",RightVector:"\u21C0",Rightarrow:"\u21D2",Rrightarrow:"\u21DB",Rsh:"\u21B1",Sigma:"\u03A3",SmallCircle:"\u2218",Sqrt:"\u221A",Square:"\u25A1",SquareIntersection:"\u2293",SquareSubset:"\u228F",SquareSubsetEqual:"\u2291",SquareSuperset:"\u2290",SquareSupersetEqual:"\u2292",SquareUnion:"\u2294",Star:"\u22C6",Subset:"\u22D0",SubsetEqual:"\u2286",Succeeds:"\u227B",SucceedsEqual:"\u2AB0",SucceedsSlantEqual:"\u227D",SucceedsTilde:"\u227F",SuchThat:"\u220B",Sum:"\u2211",Superset:"\u2283",SupersetEqual:"\u2287",Supset:"\u22D1",Therefore:"\u2234",Theta:"\u0398",Tilde:"\u223C",TildeEqual:"\u2243",TildeFullEqual:"\u2245",TildeTilde:"\u2248",UnderBar:"\u005F",UnderBrace:"\u23DF",Union:"\u22C3",UnionPlus:"\u228E",UpArrow:"\u2191",UpDownArrow:"\u2195",UpTee:"\u22A5",Uparrow:"\u21D1",Updownarrow:"\u21D5",Upsilon:"\u03A5",Vdash:"\u22A9",Vee:"\u22C1",VerticalBar:"\u2223",VerticalTilde:"\u2240",Vvdash:"\u22AA",Wedge:"\u22C0",Xi:"\u039E",acute:"\u00B4",aleph:"\u2135",alpha:"\u03B1",amalg:"\u2A3F",and:"\u2227",ang:"\u2220",angmsd:"\u2221",angsph:"\u2222",ape:"\u224A",backprime:"\u2035",backsim:"\u223D",backsimeq:"\u22CD",beta:"\u03B2",beth:"\u2136",between:"\u226C",bigcirc:"\u25EF",bigodot:"\u2A00",bigoplus:"\u2A01",bigotimes:"\u2A02",bigsqcup:"\u2A06",bigstar:"\u2605",bigtriangledown:"\u25BD",bigtriangleup:"\u25B3",biguplus:"\u2A04",blacklozenge:"\u29EB",blacktriangle:"\u25B4",blacktriangledown:"\u25BE",blacktriangleleft:"\u25C2",bowtie:"\u22C8",boxdl:"\u2510",boxdr:"\u250C",boxminus:"\u229F",boxplus:"\u229E",boxtimes:"\u22A0",boxul:"\u2518",boxur:"\u2514",bsol:"\u005C",bull:"\u2022",cap:"\u2229",check:"\u2713",chi:"\u03C7",circ:"\u02C6",circeq:"\u2257",circlearrowleft:"\u21BA",circlearrowright:"\u21BB",circledR:"\u00AE",circledS:"\u24C8",circledast:"\u229B",circledcirc:"\u229A",circleddash:"\u229D",clubs:"\u2663",colon:"\u003A",comp:"\u2201",ctdot:"\u22EF",cuepr:"\u22DE",cuesc:"\u22DF",cularr:"\u21B6",cup:"\u222A",curarr:"\u21B7",curlyvee:"\u22CE",curlywedge:"\u22CF",dagger:"\u2020",daleth:"\u2138",ddarr:"\u21CA",deg:"\u00B0",delta:"\u03B4",digamma:"\u03DD",div:"\u00F7",divideontimes:"\u22C7",dot:"\u02D9",doteqdot:"\u2251",dotplus:"\u2214",dotsquare:"\u22A1",dtdot:"\u22F1",ecir:"\u2256",efDot:"\u2252",egs:"\u2A96",ell:"\u2113",els:"\u2A95",empty:"\u2205",epsi:"\u03B5",epsiv:"\u03F5",erDot:"\u2253",eta:"\u03B7",eth:"\u00F0",flat:"\u266D",fork:"\u22D4",frown:"\u2322",gEl:"\u2A8C",gamma:"\u03B3",gap:"\u2A86",gimel:"\u2137",gnE:"\u2269",gnap:"\u2A8A",gne:"\u2A88",gnsim:"\u22E7",gt:"\u003E",gtdot:"\u22D7",harrw:"\u21AD",hbar:"\u210F",hellip:"\u2026",hookleftarrow:"\u21A9",hookrightarrow:"\u21AA",imath:"\u0131",infin:"\u221E",intcal:"\u22BA",iota:"\u03B9",jmath:"\u0237",kappa:"\u03BA",kappav:"\u03F0",lEg:"\u2A8B",lambda:"\u03BB",lap:"\u2A85",larrlp:"\u21AB",larrtl:"\u21A2",lbrace:"\u007B",lbrack:"\u005B",le:"\u2264",leftleftarrows:"\u21C7",leftthreetimes:"\u22CB",lessdot:"\u22D6",lmoust:"\u23B0",lnE:"\u2268",lnap:"\u2A89",lne:"\u2A87",lnsim:"\u22E6",longmapsto:"\u27FC",looparrowright:"\u21AC",lowast:"\u2217",loz:"\u25CA",lt:"\u003C",ltimes:"\u22C9",ltri:"\u25C3",macr:"\u00AF",malt:"\u2720",mho:"\u2127",mu:"\u03BC",multimap:"\u22B8",nLeftarrow:"\u21CD",nLeftrightarrow:"\u21CE",nRightarrow:"\u21CF",nVDash:"\u22AF",nVdash:"\u22AE",natur:"\u266E",nearr:"\u2197",nharr:"\u21AE",nlarr:"\u219A",not:"\u00AC",nrarr:"\u219B",nu:"\u03BD",nvDash:"\u22AD",nvdash:"\u22AC",nwarr:"\u2196",omega:"\u03C9",omicron:"\u03BF",or:"\u2228",osol:"\u2298",period:"\u002E",phi:"\u03C6",phiv:"\u03D5",pi:"\u03C0",piv:"\u03D6",prap:"\u2AB7",precnapprox:"\u2AB9",precneqq:"\u2AB5",precnsim:"\u22E8",prime:"\u2032",psi:"\u03C8",rarrtl:"\u21A3",rbrace:"\u007D",rbrack:"\u005D",rho:"\u03C1",rhov:"\u03F1",rightrightarrows:"\u21C9",rightthreetimes:"\u22CC",ring:"\u02DA",rmoust:"\u23B1",rtimes:"\u22CA",rtri:"\u25B9",scap:"\u2AB8",scnE:"\u2AB6",scnap:"\u2ABA",scnsim:"\u22E9",sdot:"\u22C5",searr:"\u2198",sect:"\u00A7",sharp:"\u266F",sigma:"\u03C3",sigmav:"\u03C2",simne:"\u2246",smile:"\u2323",spades:"\u2660",sub:"\u2282",subE:"\u2AC5",subnE:"\u2ACB",subne:"\u228A",supE:"\u2AC6",supnE:"\u2ACC",supne:"\u228B",swarr:"\u2199",tau:"\u03C4",theta:"\u03B8",thetav:"\u03D1",tilde:"\u02DC",times:"\u00D7",triangle:"\u25B5",triangleq:"\u225C",upsi:"\u03C5",upuparrows:"\u21C8",veebar:"\u22BB",vellip:"\u22EE",weierp:"\u2118",xi:"\u03BE",yen:"\u00A5",zeta:"\u03B6",zigrarr:"\u21DD"};c.loadComplete("jax.js")})(MathJax.InputJax.MathML,MathJax.Hub.Browser);
(function(ag){var k;var aa=MathJax.Object.Subclass({firstChild:null,lastChild:null,Init:function(){this.childNodes=[]},appendChild:function(i){if(i.parent){i.parent.removeChild(i)}if(this.lastChild){this.lastChild.nextSibling=i}if(!this.firstChild){this.firstChild=i}this.childNodes.push(i);i.parent=this;this.lastChild=i;return i},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.childNodes[ak]=al;al.nextSibling=aj.nextSibling;aj.nextSibling=aj.parent=null;return aj},toString:function(){return"{"+this.childNodes.join("")+"}"}});var E=function(){k=MathJax.ElementJax.mml;var i=k.mbase.prototype.Init;k.mbase.Augment({firstChild:null,lastChild:null,nodeValue:"",nextSibling:null,Init:function(){var ai=i.apply(this,arguments)||this;ai.childNodes=ai.data;ai.nodeName=ai.type;return ai},appendChild:function(al){if(al.parent){al.parent.removeChild(al)}var aj=arguments;if(al.isa(aa)){aj=al.childNodes;al.data=al.childNodes=[];al.firstChild=al.lastChild=null}for(var ak=0,ai=aj.length;ak<ai;ak++){al=aj[ak];if(this.lastChild){this.lastChild.nextSibling=al}if(!this.firstChild){this.firstChild=al}this.Append(al);this.lastChild=al;this.nodeValue+=al.nodeValue}return al},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}this.nodeValue="";for(aj=0,ai=this.childNodes.length;aj<ai;aj++){this.nodeValue+=this.childNodes[aj].nodeValue}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.SetData(ak,al);al.nextSibling=aj.nextSibling;this.nodeValue="";for(ak=0,ai=this.childNodes.length;ak<ai;ak++){this.nodeValue+=this.childNodes[ak].nodeValue}aj.nextSibling=aj.parent=null;return aj},setAttribute:function(ai,aj){this[ai]=aj}})};var S={};var g={getElementById:true,createElementNS:function(ai,i){return k[i]()},createTextNode:function(i){return k.chars(i).With({nodeValue:i})},createDocumentFragment:function(){return aa()}};var O={appName:"MathJax"};var ac;var I="red";var ad="serif";var t=true;var C=true;var f=".";var q=g.createElementNS==null;function V(i){if(q){return g.createElement(i)}else{return g.createElementNS("http://www.w3.org/1999/xhtml",i)}}var J=[61237,8492,61238,61239,8496,8497,61240,8459,8464,61241,61242,8466,8499,61243,61244,61245,61246,8475,61247,61248,61249,61250,61251,61252,61253,61254];var N=[61277,61278,8493,61279,61280,61281,61282,8460,8465,61283,61284,61285,61286,61287,61288,61289,61290,8476,61291,61292,61293,61294,61295,61296,61297,8488];var D=[61324,61325,8450,61326,61327,61328,61329,8461,61330,61331,61332,61333,61334,8469,61335,8473,8474,8477,61336,61337,61338,61339,61340,61341,61342,8484];var d=0,H=1,X=2,m=3,b=4,l=5,a=6,P=7,Z=8,r=9,ab=10;var j={input:"sqrt",tag:"msqrt",output:"sqrt",tex:null,ttype:H},af={input:"root",tag:"mroot",output:"root",tex:null,ttype:X},A={input:"frac",tag:"mfrac",output:"/",tex:null,ttype:X},Q={input:"/",tag:"mfrac",output:"/",tex:null,ttype:m},o={input:"stackrel",tag:"mover",output:"stackrel",tex:null,ttype:X},s={input:"_",tag:"msub",output:"_",tex:null,ttype:m},h={input:"^",tag:"msup",output:"^",tex:null,ttype:m},ah={input:"text",tag:"mtext",output:"text",tex:null,ttype:ab},x={input:"mbox",tag:"mtext",output:"mbox",tex:null,ttype:ab},p={input:'"',tag:"mtext",output:"mbox",tex:null,ttype:ab};var G=[{input:"alpha",tag:"mi",output:"\u03B1",tex:null,ttype:d},{input:"beta",tag:"mi",output:"\u03B2",tex:null,ttype:d},{input:"chi",tag:"mi",output:"\u03C7",tex:null,ttype:d},{input:"delta",tag:"mi",output:"\u03B4",tex:null,ttype:d},{input:"Delta",tag:"mo",output:"\u0394",tex:null,ttype:d},{input:"epsi",tag:"mi",output:"\u03B5",tex:"epsilon",ttype:d},{input:"varepsilon",tag:"mi",output:"\u025B",tex:null,ttype:d},{input:"eta",tag:"mi",output:"\u03B7",tex:null,ttype:d},{input:"gamma",tag:"mi",output:"\u03B3",tex:null,ttype:d},{input:"Gamma",tag:"mo",output:"\u0393",tex:null,ttype:d},{input:"iota",tag:"mi",output:"\u03B9",tex:null,ttype:d},{input:"kappa",tag:"mi",output:"\u03BA",tex:null,ttype:d},{input:"lambda",tag:"mi",output:"\u03BB",tex:null,ttype:d},{input:"Lambda",tag:"mo",output:"\u039B",tex:null,ttype:d},{input:"mu",tag:"mi",output:"\u03BC",tex:null,ttype:d},{input:"nu",tag:"mi",output:"\u03BD",tex:null,ttype:d},{input:"omega",tag:"mi",output:"\u03C9",tex:null,ttype:d},{input:"Omega",tag:"mo",output:"\u03A9",tex:null,ttype:d},{input:"phi",tag:"mi",output:"\u03C6",tex:null,ttype:d},{input:"varphi",tag:"mi",output:"\u03D5",tex:null,ttype:d},{input:"Phi",tag:"mo",output:"\u03A6",tex:null,ttype:d},{input:"pi",tag:"mi",output:"\u03C0",tex:null,ttype:d},{input:"Pi",tag:"mo",output:"\u03A0",tex:null,ttype:d},{input:"psi",tag:"mi",output:"\u03C8",tex:null,ttype:d},{input:"Psi",tag:"mi",output:"\u03A8",tex:null,ttype:d},{input:"rho",tag:"mi",output:"\u03C1",tex:null,ttype:d},{input:"sigma",tag:"mi",output:"\u03C3",tex:null,ttype:d},{input:"Sigma",tag:"mo",output:"\u03A3",tex:null,ttype:d},{input:"tau",tag:"mi",output:"\u03C4",tex:null,ttype:d},{input:"theta",tag:"mi",output:"\u03B8",tex:null,ttype:d},{input:"vartheta",tag:"mi",output:"\u03D1",tex:null,ttype:d},{input:"Theta",tag:"mo",output:"\u0398",tex:null,ttype:d},{input:"upsilon",tag:"mi",output:"\u03C5",tex:null,ttype:d},{input:"xi",tag:"mi",output:"\u03BE",tex:null,ttype:d},{input:"Xi",tag:"mo",output:"\u039E",tex:null,ttype:d},{input:"zeta",tag:"mi",output:"\u03B6",tex:null,ttype:d},{input:"*",tag:"mo",output:"\u22C5",tex:"cdot",ttype:d},{input:"**",tag:"mo",output:"\u22C6",tex:"star",ttype:d},{input:"//",tag:"mo",output:"/",tex:null,ttype:d},{input:"\\\\",tag:"mo",output:"\\",tex:"backslash",ttype:d},{input:"setminus",tag:"mo",output:"\\",tex:null,ttype:d},{input:"xx",tag:"mo",output:"\u00D7",tex:"times",ttype:d},{input:"-:",tag:"mo",output:"\u00F7",tex:"divide",ttype:d},{input:"@",tag:"mo",output:"\u2218",tex:"circ",ttype:d},{input:"o+",tag:"mo",output:"\u2295",tex:"oplus",ttype:d},{input:"ox",tag:"mo",output:"\u2297",tex:"otimes",ttype:d},{input:"o.",tag:"mo",output:"\u2299",tex:"odot",ttype:d},{input:"sum",tag:"mo",output:"\u2211",tex:null,ttype:P},{input:"prod",tag:"mo",output:"\u220F",tex:null,ttype:P},{input:"^^",tag:"mo",output:"\u2227",tex:"wedge",ttype:d},{input:"^^^",tag:"mo",output:"\u22C0",tex:"bigwedge",ttype:P},{input:"vv",tag:"mo",output:"\u2228",tex:"vee",ttype:d},{input:"vvv",tag:"mo",output:"\u22C1",tex:"bigvee",ttype:P},{input:"nn",tag:"mo",output:"\u2229",tex:"cap",ttype:d},{input:"nnn",tag:"mo",output:"\u22C2",tex:"bigcap",ttype:P},{input:"uu",tag:"mo",output:"\u222A",tex:"cup",ttype:d},{input:"uuu",tag:"mo",output:"\u22C3",tex:"bigcup",ttype:P},{input:"!=",tag:"mo",output:"\u2260",tex:"ne",ttype:d},{input:":=",tag:"mo",output:":=",tex:null,ttype:d},{input:"lt",tag:"mo",output:"<",tex:null,ttype:d},{input:"<=",tag:"mo",output:"\u2264",tex:"le",ttype:d},{input:"lt=",tag:"mo",output:"\u2264",tex:"leq",ttype:d},{input:">=",tag:"mo",output:"\u2265",tex:"ge",ttype:d},{input:"geq",tag:"mo",output:"\u2265",tex:null,ttype:d},{input:"-<",tag:"mo",output:"\u227A",tex:"prec",ttype:d},{input:"-lt",tag:"mo",output:"\u227A",tex:null,ttype:d},{input:">-",tag:"mo",output:"\u227B",tex:"succ",ttype:d},{input:"in",tag:"mo",output:"\u2208",tex:null,ttype:d},{input:"!in",tag:"mo",output:"\u2209",tex:"notin",ttype:d},{input:"sub",tag:"mo",output:"\u2282",tex:"subset",ttype:d},{input:"sup",tag:"mo",output:"\u2283",tex:"supset",ttype:d},{input:"sube",tag:"mo",output:"\u2286",tex:"subseteq",ttype:d},{input:"supe",tag:"mo",output:"\u2287",tex:"supseteq",ttype:d},{input:"-=",tag:"mo",output:"\u2261",tex:"equiv",ttype:d},{input:"~=",tag:"mo",output:"\u2245",tex:"cong",ttype:d},{input:"~~",tag:"mo",output:"\u2248",tex:"approx",ttype:d},{input:"prop",tag:"mo",output:"\u221D",tex:"propto",ttype:d},{input:"and",tag:"mtext",output:"and",tex:null,ttype:a},{input:"or",tag:"mtext",output:"or",tex:null,ttype:a},{input:"not",tag:"mo",output:"\u00AC",tex:"neg",ttype:d},{input:"=>",tag:"mo",output:"\u21D2",tex:"implies",ttype:d},{input:"if",tag:"mo",output:"if",tex:null,ttype:a},{input:"<=>",tag:"mo",output:"\u21D4",tex:"iff",ttype:d},{input:"AA",tag:"mo",output:"\u2200",tex:"forall",ttype:d},{input:"EE",tag:"mo",output:"\u2203",tex:"exists",ttype:d},{input:"_|_",tag:"mo",output:"\u22A5",tex:"bot",ttype:d},{input:"TT",tag:"mo",output:"\u22A4",tex:"top",ttype:d},{input:"|--",tag:"mo",output:"\u22A2",tex:"vdash",ttype:d},{input:"|==",tag:"mo",output:"\u22A8",tex:"models",ttype:d},{input:"(",tag:"mo",output:"(",tex:null,ttype:b},{input:")",tag:"mo",output:")",tex:null,ttype:l},{input:"[",tag:"mo",output:"[",tex:null,ttype:b},{input:"]",tag:"mo",output:"]",tex:null,ttype:l},{input:"{",tag:"mo",output:"{",tex:null,ttype:b},{input:"}",tag:"mo",output:"}",tex:null,ttype:l},{input:"|",tag:"mo",output:"|",tex:null,ttype:r},{input:"(:",tag:"mo",output:"\u2329",tex:"langle",ttype:b},{input:":)",tag:"mo",output:"\u232A",tex:"rangle",ttype:l},{input:"<<",tag:"mo",output:"\u2329",tex:null,ttype:b},{input:">>",tag:"mo",output:"\u232A",tex:null,ttype:l},{input:"{:",tag:"mo",output:"{:",tex:null,ttype:b,invisible:true},{input:":}",tag:"mo",output:":}",tex:null,ttype:l,invisible:true},{input:"int",tag:"mo",output:"\u222B",tex:null,ttype:d},{input:"dx",tag:"mi",output:"{:d x:}",tex:null,ttype:Z},{input:"dy",tag:"mi",output:"{:d y:}",tex:null,ttype:Z},{input:"dz",tag:"mi",output:"{:d z:}",tex:null,ttype:Z},{input:"dt",tag:"mi",output:"{:d t:}",tex:null,ttype:Z},{input:"oint",tag:"mo",output:"\u222E",tex:null,ttype:d},{input:"del",tag:"mo",output:"\u2202",tex:"partial",ttype:d},{input:"grad",tag:"mo",output:"\u2207",tex:"nabla",ttype:d},{input:"+-",tag:"mo",output:"\u00B1",tex:"pm",ttype:d},{input:"O/",tag:"mo",output:"\u2205",tex:"emptyset",ttype:d},{input:"oo",tag:"mo",output:"\u221E",tex:"infty",ttype:d},{input:"aleph",tag:"mo",output:"\u2135",tex:null,ttype:d},{input:"...",tag:"mo",output:"...",tex:"ldots",ttype:d},{input:":.",tag:"mo",output:"\u2234",tex:"therefore",ttype:d},{input:"/_",tag:"mo",output:"\u2220",tex:"angle",ttype:d},{input:"\\ ",tag:"mo",output:"\u00A0",tex:null,ttype:d},{input:"quad",tag:"mo",output:"\u00A0\u00A0",tex:null,ttype:d},{input:"qquad",tag:"mo",output:"\u00A0\u00A0\u00A0\u00A0",tex:null,ttype:d},{input:"cdots",tag:"mo",output:"\u22EF",tex:null,ttype:d},{input:"vdots",tag:"mo",output:"\u22EE",tex:null,ttype:d},{input:"ddots",tag:"mo",output:"\u22F1",tex:null,ttype:d},{input:"diamond",tag:"mo",output:"\u22C4",tex:null,ttype:d},{input:"square",tag:"mo",output:"\u25A1",tex:null,ttype:d},{input:"|__",tag:"mo",output:"\u230A",tex:"lfloor",ttype:d},{input:"__|",tag:"mo",output:"\u230B",tex:"rfloor",ttype:d},{input:"|~",tag:"mo",output:"\u2308",tex:"lceiling",ttype:d},{input:"~|",tag:"mo",output:"\u2309",tex:"rceiling",ttype:d},{input:"CC",tag:"mo",output:"\u2102",tex:null,ttype:d},{input:"NN",tag:"mo",output:"\u2115",tex:null,ttype:d},{input:"QQ",tag:"mo",output:"\u211A",tex:null,ttype:d},{input:"RR",tag:"mo",output:"\u211D",tex:null,ttype:d},{input:"ZZ",tag:"mo",output:"\u2124",tex:null,ttype:d},{input:"f",tag:"mi",output:"f",tex:null,ttype:H,func:true},{input:"g",tag:"mi",output:"g",tex:null,ttype:H,func:true},{input:"lim",tag:"mo",output:"lim",tex:null,ttype:P},{input:"Lim",tag:"mo",output:"Lim",tex:null,ttype:P},{input:"sin",tag:"mo",output:"sin",tex:null,ttype:H,func:true},{input:"cos",tag:"mo",output:"cos",tex:null,ttype:H,func:true},{input:"tan",tag:"mo",output:"tan",tex:null,ttype:H,func:true},{input:"sinh",tag:"mo",output:"sinh",tex:null,ttype:H,func:true},{input:"cosh",tag:"mo",output:"cosh",tex:null,ttype:H,func:true},{input:"tanh",tag:"mo",output:"tanh",tex:null,ttype:H,func:true},{input:"cot",tag:"mo",output:"cot",tex:null,ttype:H,func:true},{input:"sec",tag:"mo",output:"sec",tex:null,ttype:H,func:true},{input:"csc",tag:"mo",output:"csc",tex:null,ttype:H,func:true},{input:"log",tag:"mo",output:"log",tex:null,ttype:H,func:true},{input:"ln",tag:"mo",output:"ln",tex:null,ttype:H,func:true},{input:"det",tag:"mo",output:"det",tex:null,ttype:H,func:true},{input:"dim",tag:"mo",output:"dim",tex:null,ttype:d},{input:"mod",tag:"mo",output:"mod",tex:null,ttype:d},{input:"gcd",tag:"mo",output:"gcd",tex:null,ttype:H,func:true},{input:"lcm",tag:"mo",output:"lcm",tex:null,ttype:H,func:true},{input:"lub",tag:"mo",output:"lub",tex:null,ttype:d},{input:"glb",tag:"mo",output:"glb",tex:null,ttype:d},{input:"min",tag:"mo",output:"min",tex:null,ttype:P},{input:"max",tag:"mo",output:"max",tex:null,ttype:P},{input:"uarr",tag:"mo",output:"\u2191",tex:"uparrow",ttype:d},{input:"darr",tag:"mo",output:"\u2193",tex:"downarrow",ttype:d},{input:"rarr",tag:"mo",output:"\u2192",tex:"rightarrow",ttype:d},{input:"->",tag:"mo",output:"\u2192",tex:"to",ttype:d},{input:"|->",tag:"mo",output:"\u21A6",tex:"mapsto",ttype:d},{input:"larr",tag:"mo",output:"\u2190",tex:"leftarrow",ttype:d},{input:"harr",tag:"mo",output:"\u2194",tex:"leftrightarrow",ttype:d},{input:"rArr",tag:"mo",output:"\u21D2",tex:"Rightarrow",ttype:d},{input:"lArr",tag:"mo",output:"\u21D0",tex:"Leftarrow",ttype:d},{input:"hArr",tag:"mo",output:"\u21D4",tex:"Leftrightarrow",ttype:d},j,af,A,Q,o,s,h,{input:"hat",tag:"mover",output:"\u005E",tex:null,ttype:H,acc:true},{input:"bar",tag:"mover",output:"\u00AF",tex:"overline",ttype:H,acc:true},{input:"vec",tag:"mover",output:"\u2192",tex:null,ttype:H,acc:true},{input:"dot",tag:"mover",output:".",tex:null,ttype:H,acc:true},{input:"ddot",tag:"mover",output:"..",tex:null,ttype:H,acc:true},{input:"ul",tag:"munder",output:"\u0332",tex:"underline",ttype:H,acc:true},ah,x,p,{input:"bb",tag:"mstyle",atname:"fontweight",atval:"bold",output:"bb",tex:null,ttype:H},{input:"mathbf",tag:"mstyle",atname:"fontweight",atval:"bold",output:"mathbf",tex:null,ttype:H},{input:"sf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"sf",tex:null,ttype:H},{input:"mathsf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"mathsf",tex:null,ttype:H},{input:"bbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"bbb",tex:null,ttype:H,codes:D},{input:"mathbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"mathbb",tex:null,ttype:H,codes:D},{input:"cc",tag:"mstyle",atname:"mathvariant",atval:"script",output:"cc",tex:null,ttype:H,codes:J},{input:"mathcal",tag:"mstyle",atname:"mathvariant",atval:"script",output:"mathcal",tex:null,ttype:H,codes:J},{input:"tt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"tt",tex:null,ttype:H},{input:"mathtt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"mathtt",tex:null,ttype:H},{input:"fr",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"fr",tex:null,ttype:H,codes:N},{input:"mathfrak",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"mathfrak",tex:null,ttype:H,codes:N}];function W(ai,i){if(ai.input>i.input){return 1}else{return -1}}var U=[];function v(){var aj=[],ai;for(ai=0;ai<G.length;ai++){if(G[ai].tex){aj[aj.length]={input:G[ai].tex,tag:G[ai].tag,output:G[ai].output,ttype:G[ai].ttype}}}G=G.concat(aj);G.sort(W);for(ai=0;ai<G.length;ai++){U[ai]=G[ai].input}}var Y="http://www.w3.org/1998/Math/MathML";function R(i){if(q){return g.createElement("m:"+i)}else{return g.createElementNS(Y,i)}}function M(i,aj){if(q){var ai=g.createElement("m:"+i)}else{ai=g.createElementNS(Y,i)}ai.appendChild(aj);return ai}function B(i,ai){G=G.concat([{input:i,tag:"mo",output:ai,tex:null,ttype:Z}]);G.sort(W);for(ac=0;ac<G.length;ac++){U[ac]=G[ac].input}}function u(ak,al){var ai;if(ak.charAt(al)=="\\"&&ak.charAt(al+1)!="\\"&&ak.charAt(al+1)!=" "){ai=ak.slice(al+1)}else{ai=ak.slice(al)}for(var aj=0;aj<ai.length&&ai.charCodeAt(aj)<=32;aj=aj+1){}return ai.slice(aj)}function c(aj,am,an){if(an==0){var al,ai;an=-1;al=aj.length;while(an+1<al){ai=(an+al)>>1;if(aj[ai]<am){an=ai}else{al=ai}}return al}else{for(var ak=an;ak<aj.length&&aj[ak]<am;ak++){}}return ak}function n(ao){var ai=0;var aj=0;var al;var ar;var aq;var am="";var an=true;for(var ak=1;ak<=ao.length&&an;ak++){ar=ao.slice(0,ak);aj=ai;ai=c(U,ar,aj);if(ai<U.length&&ao.slice(0,U[ai].length)==U[ai]){am=U[ai];al=ai;ak=am.length}an=ai<U.length&&ao.slice(0,U[ai].length)>=U[ai]}y=F;if(am!=""){F=G[al].ttype;return G[al]}F=d;ai=1;ar=ao.slice(0,1);var ap=true;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}if(ar==f){ar=ao.slice(ai,ai+1);if("0"<=ar&&ar<="9"){ap=false;ai++;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}}}if((ap&&ai>1)||ai>2){ar=ao.slice(0,ai-1);aq="mn"}else{ai=2;ar=ao.slice(0,1);aq=(("A">ar||ar>"Z")&&("a">ar||ar>"z")?"mo":"mi")}if(ar=="-"&&y==m){F=m;return{input:ar,tag:aq,output:ar,ttype:H,func:true}}return{input:ar,tag:aq,output:ar,ttype:d}}function T(ai){var i;if(ai.nodeName=="mrow"){i=ai.firstChild.firstChild.nodeValue;if(i=="("||i=="["||i=="{"){ai.removeChild(ai.firstChild)}}if(ai.nodeName=="mrow"){i=ai.lastChild.firstChild.nodeValue;if(i==")"||i=="]"||i=="}"){ai.removeChild(ai.lastChild)}}}var K,y,F;function L(ao){var ak,aj,ar,am,aq,an=g.createDocumentFragment();ao=u(ao,0);ak=n(ao);if(ak==null||ak.ttype==l&&K>0){return[null,ao]}if(ak.ttype==Z){ao=ak.output+u(ao,ak.input.length);ak=n(ao)}switch(ak.ttype){case P:case d:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao];case b:K++;ao=u(ao,ak.input.length);ar=w(ao,true);K--;if(typeof ak.invisible=="boolean"&&ak.invisible){aj=M("mrow",ar[0])}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0])}return[aj,ar[1]];case ab:if(ak!=p){ao=u(ao,ak.input.length)}if(ao.charAt(0)=="{"){am=ao.indexOf("}")}else{if(ao.charAt(0)=="("){am=ao.indexOf(")")}else{if(ao.charAt(0)=="["){am=ao.indexOf("]")}else{if(ak==p){am=ao.slice(1).indexOf('"')+1}else{am=0}}}}if(am==-1){am=ao.length}aq=ao.slice(1,am);if(aq.charAt(0)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}an.appendChild(M(ak.tag,g.createTextNode(aq)));if(aq.charAt(aq.length-1)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}ao=u(ao,am+1);return[M("mrow",an),ao];case H:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M(ak.tag,g.createTextNode(ak.output)),ao]}if(typeof ak.func=="boolean"&&ak.func){aq=ao.charAt(0);if(aq=="^"||aq=="_"||aq=="/"||aq=="|"||aq==","){return[M(ak.tag,g.createTextNode(ak.output)),ao]}else{aj=M("mrow",M(ak.tag,g.createTextNode(ak.output)));aj.appendChild(ar[0]);return[aj,ar[1]]}}T(ar[0]);if(ak.input=="sqrt"){return[M(ak.tag,ar[0]),ar[1]]}else{if(typeof ak.acc=="boolean"&&ak.acc){aj=M(ak.tag,ar[0]);aj.appendChild(M("mo",g.createTextNode(ak.output)));return[aj,ar[1]]}else{if(!q&&typeof ak.codes!="undefined"){for(am=0;am<ar[0].childNodes.length;am++){if(ar[0].childNodes[am].nodeName=="mi"||ar[0].nodeName=="mi"){aq=(ar[0].nodeName=="mi"?ar[0].firstChild.nodeValue:ar[0].childNodes[am].firstChild.nodeValue);var ap=[];for(var al=0;al<aq.length;al++){if(aq.charCodeAt(al)>64&&aq.charCodeAt(al)<91){ap=ap+String.fromCharCode(ak.codes[aq.charCodeAt(al)-65])}else{ap=ap+aq.charAt(al)}}if(ar[0].nodeName=="mi"){ar[0]=R("mo").appendChild(g.createTextNode(ap))}else{ar[0].replaceChild(R("mo").appendChild(g.createTextNode(ap)),ar[0].childNodes[am])}}}}aj=M(ak.tag,ar[0]);aj.setAttribute(ak.atname,ak.atval);return[aj,ar[1]]}}case X:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ar[0]);var ai=L(ar[1]);if(ai[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ai[0]);if(ak.input=="root"||ak.input=="stackrel"){an.appendChild(ai[0])}an.appendChild(ar[0]);if(ak.input=="frac"){an.appendChild(ai[0])}return[M(ak.tag,an),ai[1]];case m:ao=u(ao,ak.input.length);return[M("mo",g.createTextNode(ak.output)),ao];case a:ao=u(ao,ak.input.length);aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);an.appendChild(M(ak.tag,g.createTextNode(ak.output)));aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);return[M("mrow",an),ao];case r:K++;ao=u(ao,ak.input.length);ar=w(ao,false);K--;aq="";if(ar[0].lastChild!=null){aq=ar[0].lastChild.firstChild.nodeValue}if(aq=="|"){aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0]);return[aj,ar[1]]}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);return[aj,ao]}default:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao]}}function z(an){var al,ao,am,ak,i,aj;an=u(an,0);ao=n(an);i=L(an);ak=i[0];an=i[1];al=n(an);if(al.ttype==m&&al.input!="/"){an=u(an,al.input.length);i=L(an);if(i[0]==null){i[0]=M("mo",g.createTextNode("\u25A1"))}else{T(i[0])}an=i[1];if(al.input=="_"){am=n(an);aj=(ao.ttype==P);if(am.input=="^"){an=u(an,am.input.length);var ai=L(an);T(ai[0]);an=ai[1];ak=M((aj?"munderover":"msubsup"),ak);ak.appendChild(i[0]);ak.appendChild(ai[0]);ak=M("mrow",ak)}else{ak=M((aj?"munder":"msub"),ak);ak.appendChild(i[0])}}else{ak=M(al.tag,ak);ak.appendChild(i[0])}}return[ak,an]}function w(aq,ap){var av,ar,am,ay,an=g.createDocumentFragment();do{aq=u(aq,0);am=z(aq);ar=am[0];aq=am[1];av=n(aq);if(av.ttype==m&&av.input=="/"){aq=u(aq,av.input.length);am=z(aq);if(am[0]==null){am[0]=M("mo",g.createTextNode("\u25A1"))}else{T(am[0])}aq=am[1];T(ar);ar=M(av.tag,ar);ar.appendChild(am[0]);an.appendChild(ar);av=n(aq)}else{if(ar!=undefined){an.appendChild(ar)}}}while((av.ttype!=l&&(av.ttype!=r||ap)||K==0)&&av!=null&&av.output!="");if(av.ttype==l||av.ttype==r){var az=an.childNodes.length;if(az>0&&an.childNodes[az-1].nodeName=="mrow"&&az>1&&an.childNodes[az-2].nodeName=="mo"&&an.childNodes[az-2].firstChild.nodeValue==","){var aB=an.childNodes[az-1].lastChild.firstChild.nodeValue;if(aB==")"||aB=="]"){var aj=an.childNodes[az-1].firstChild.firstChild.nodeValue;if(aj=="("&&aB==")"&&av.output!="}"||aj=="["&&aB=="]"){var ak=[];var aw=true;var at=an.childNodes.length;for(ay=0;aw&&ay<at;ay=ay+2){ak[ay]=[];ar=an.childNodes[ay];if(aw){aw=ar.nodeName=="mrow"&&(ay==at-1||ar.nextSibling.nodeName=="mo"&&ar.nextSibling.firstChild.nodeValue==",")&&ar.firstChild.firstChild.nodeValue==aj&&ar.lastChild.firstChild.nodeValue==aB}if(aw){for(var ax=0;ax<ar.childNodes.length;ax++){if(ar.childNodes[ax].firstChild.nodeValue==","){ak[ay][ak[ay].length]=ax}}}if(aw&&ay>1){aw=ak[ay].length==ak[ay-2].length}}if(aw){var al,ai,ao,au,aA=g.createDocumentFragment();for(ay=0;ay<at;ay=ay+2){al=g.createDocumentFragment();ai=g.createDocumentFragment();ar=an.firstChild;ao=ar.childNodes.length;au=0;ar.removeChild(ar.firstChild);for(ax=1;ax<ao-1;ax++){if(typeof ak[ay][au]!="undefined"&&ax==ak[ay][au]){ar.removeChild(ar.firstChild);al.appendChild(M("mtd",ai));au++}else{ai.appendChild(ar.firstChild)}}al.appendChild(M("mtd",ai));if(an.childNodes.length>2){an.removeChild(an.firstChild);an.removeChild(an.firstChild)}aA.appendChild(M("mtr",al))}ar=M("mtable",aA);if(typeof av.invisible=="boolean"&&av.invisible){ar.setAttribute("columnalign","left")}an.replaceChild(ar,an.firstChild)}}}}aq=u(aq,av.input.length);if(typeof av.invisible!="boolean"||!av.invisible){ar=M("mo",g.createTextNode(av.output));an.appendChild(ar)}}return[an,aq]}function e(aj){var ai=R("mstyle");if(I!=""){ai.setAttribute("mathcolor",I)}if(t){ai.setAttribute("displaystyle","true")}if(ad!=""){ai.setAttribute("fontfamily",ad)}K=0;ai.appendChild(w(aj.replace(/^\s+/g,""),false)[0]);ai=M("math",ai);if(C){ai.setAttribute("title",aj.replace(/\s+/g," "))}if(ad!=""&&(q||ad!="serif")){var i=V("font");i.setAttribute("face",ad);i.appendChild(ai);return i}return ai}C=false;ad="";I="";(function(){for(var aj=0,ai=G.length;aj<ai;aj++){if(G[aj].codes){delete G[aj].codes}if(G[aj].func){G[aj].tag="mi"}if(G[aj].atname==="fontfamily"||G[aj].atname==="fontweight"){G[aj].atname="mathvariant"}}})();G.push({input:"gt",tag:"mo",output:">",tex:null,ttype:d},{input:"gt=",tag:"mo",output:"\u2265",tex:"geq",ttype:d},{input:"-<=",tag:"mo",output:"\u2AAF",tex:"preceq",ttype:d},{input:">-=",tag:"mo",output:"\u2AB0",tex:"succeq",ttype:d},{input:"'",tag:"mo",output:"\u2032",tex:"prime",ttype:d},{input:"arcsin",tag:"mi",output:"arcsin",tex:null,ttype:H,func:true},{input:"arccos",tag:"mi",output:"arccos",tex:null,ttype:H,func:true},{input:"arctan",tag:"mi",output:"arctan",tex:null,ttype:H,func:true},{input:"coth",tag:"mi",output:"coth",tex:null,ttype:H,func:true},{input:"sech",tag:"mi",output:"sech",tex:null,ttype:H,func:true},{input:"csch",tag:"mi",output:"csch",tex:null,ttype:H,func:true},{input:"abs",tag:"mi",output:"abs",tex:null,ttype:H,func:true},{input:"exp",tag:"mi",output:"exp",tex:null,ttype:H,func:true},{input:"tilde",tag:"mover",output:"~",tex:null,ttype:H,acc:true});ag.Augment({AM:{Init:function(){t=ag.config.displaystyle;f=(ag.config.decimal||ag.config.decimalsign);E();v()},Augment:function(i){for(var ai in i){if(i.hasOwnProperty(ai)){switch(ai){case"displaystyle":t=i[ai];break;case"decimal":decimal=i[ai];break;case"parseMath":e=i[ai];break;case"parseExpr":w=i[ai];break;case"parseIexpr":z=i[ai];break;case"parseSexpr":L=i[ai];break;case"removeBrackets":T=i[ai];break;case"getSymbol":n=i[ai];break;case"position":c=i[ai];break;case"removeCharsAndBlanks":u=i[ai];break;case"createMmlNode":M=i[ai];break;case"createElementMathML":R=i[ai];break;case"createElementXHTML":V=i[ai];break;case"initSymbols":v=i[ai];break;case"compareNames":comareNames=i[ai];break}this[ai]=i[ai]}}},parseMath:e,parseExpr:w,parseIexpr:z,parseSexr:L,removeBrackets:T,getSymbol:n,position:c,removeCharsAndBlanks:u,createMmlNode:M,createElementMathML:R,createElementXHTML:V,initSymbols:v,compareNames:W,createDocumentFragment:aa,document:g,define:B,symbols:G,names:U,TOKEN:{CONST:d,UNARY:H,BINARY:X,INFIX:m,LEFTBRACKET:b,RIGHTBRACKET:l,SPACE:a,UNDEROVER:P,DEFINITION:Z,LEFTRIGHT:r,TEXT:ab}}});var ae=[S,O];ae=null})(MathJax.InputJax.AsciiMath);(function(b){var a;b.Augment({sourceMenuTitle:["AsciiMathInput","AsciiMath Input"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(c){var d,f=MathJax.HTML.getScript(c);var g={math:f,script:c};this.prefilterHooks.Execute(g);f=g.math;try{d=this.AM.parseMath(f)}catch(e){if(!e.asciimathError){throw e}d=this.formatError(e,f)}g.math=a(d);this.postfilterHooks.Execute(g);return g.math},formatError:function(f,e,c){var d=f.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["AsciiMath Jax - parse error",d,e,c]);return a.Error(d)},Error:function(c){throw MathJax.Hub.Insert(Error(c),{asciimathError:true})},Startup:function(){a=MathJax.ElementJax.mml;this.AM.Init()}});b.loadComplete("jax.js")})(MathJax.InputJax.AsciiMath);
(function(l,c,g,e){var f,i=c.Browser.isMSIE;var h,b,d,k;c.Register.StartupHook("MathZoom Ready",function(){k=MathJax.Extension.MathZoom});var j=function(m,o){var n=e.Element("span");m="padding"+m;if(o){n.style.cssText=(o.getAttribute("style")||"");if(n.style.padding===""&&(n.style[m]||"")===""){n.style[m]="0px";o.setAttribute("style",n.style.cssText)}}};var a=function(r,m,p){if(r){var o=e.Element("span");o.style.cssText=(r.getAttribute("style")||"");if(o.style.padding===""){var q={paddingLeft:p,paddingTop:m,paddingRight:"0px",paddingBottom:"0px"};for(var n in q){if(q.hasOwnProperty(n)){if((o.style[n]||"")===""){o.style[n]=q[n]}}}}r.setAttribute("style",o.style.cssText)}};l.Augment({config:{styles:{".MathJax_MathML":{"font-style":"normal","font-weight":"normal","line-height":"normal","font-size":"100%","font-size-adjust":"none","text-indent":0,"text-align":"left","text-transform":"none","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none",direction:"ltr",border:0,padding:0,margin:0},"span.MathJax_MathML":{display:"inline"},"div.MathJax_MathML":{display:"block"},".MathJax_mmlExBox":{display:"block",overflow:"hidden",height:"1px",width:"60ex",padding:0,border:0,margin:0}}},settings:c.config.menuSettings,ex:1,scale:1,adjustWidths:[],Config:function(){this.SUPER(arguments).Config.call(this);if(this.settings.scale){this.config.scale=this.settings.scale}if(c.config.displayAlign!=="center"){var o=c.config.displayAlign,m=c.config.displayIndent;var n={"text-align":o+"!important"};n["margin-"+o]=m+"!important";c.Insert(this.config.styles,{"div.MathJax_MathML":n,"div.MathJax_MathML math":{"text-align":o},"div.MathJax_MathContainer > span":{"text-align":o+"!important"}})}if(!this.require){this.require=[]}this.require.push(MathJax.OutputJax.extensionDir+"/MathEvents.js")},Startup:function(){h=MathJax.Extension.MathEvents.Event;b=MathJax.Extension.MathEvents.Touch;d=MathJax.Extension.MathEvents.Hover;this.ContextMenu=h.ContextMenu;this.Mousedown=h.AltContextMenu;this.Mouseover=d.Mouseover;this.Mouseout=d.Mouseout;this.Mousemove=d.Mousemove;if(!i){this.EmExSpan=e.Element("span",{style:{position:"absolute","font-size-adjust":"none"}},[["div",{className:"MathJax_mmlExBox"}],["span",{className:"MathJax_MathML"}]]);f.math(f.mspace().With({width:"60ex"})).toNativeMML(this.EmExSpan.lastChild)}return g.Styles(this.config.styles)},InitializeMML:function(){this.initialized=true;if(i){try{if(!c.Browser.mpNamespace){var m=document.createElement("object");m.id="mathplayer";m.classid="clsid:32F66A20-7614-11D4-BD11-00104BD3F987";document.getElementsByTagName("head")[0].appendChild(m);document.namespaces.add("m","http://www.w3.org/1998/Math/MathML");c.Browser.mpNamespace=true}if(!c.Browser.mpImported){document.namespaces.m.doImport("#mathplayer");c.Browser.mpImported=true}}catch(n){alert(MathJax.Localization._(["MathML","MathPlayer"],"MathJax was not able to set up MathPlayer.\n\nIf MathPlayer is not installed, you need to install it first.\nOtherwise, your security settings may be preventing ActiveX     \ncontrols from running.  Use the Internet Options item under\nthe Tools menu and select the Security tab, then press the\nCustom Level button. Check that the settings for\n'Run ActiveX Controls', and 'Binary and script behaviors'\nare enabled.\n\nCurrently you will see error messages rather than\ntypeset mathematics."))}}else{document.body.appendChild(this.EmExSpan);this.defaultEx=this.EmExSpan.firstChild.offsetWidth/60;this.defaultMEx=this.EmExSpan.lastChild.offsetWidth/60;document.body.removeChild(this.EmExSpan)}},preTranslate:function(o){var t=o.jax[this.id],u,p=t.length,y,r,A,w,z,n,v,s,q;for(u=0;u<p;u++){y=t[u];if(!y.parentNode){continue}if(!this.initialized){this.InitializeMML()}r=y.previousSibling;if(r&&r.className==="MathJax_MathML"){r.parentNode.removeChild(r)}n=y.MathJax.elementJax;if(!n){continue}z=n.root;n.NativeMML={};var x=(z.Get("display")==="block"?"div":"span");A=e.Element(x,{className:"MathJax_MathML",id:n.inputID+"-Frame"},[["span",{className:"MathJax_MathContainer",isMathJax:true,jaxID:this.id,style:{position:"relative",display:"inline-block","white-space":"nowrap"}},[["span",{isMathJax:true,style:{display:"inline-block"}}]]]]);y.parentNode.insertBefore(A,y);if(!i){y.parentNode.insertBefore(this.EmExSpan.cloneNode(true),y)}}for(u=0;u<p;u++){y=t[u];if(!y.parentNode){continue}n=y.MathJax.elementJax;if(!n){continue}if(!i){w=y.previousSibling;v=w.firstChild.offsetWidth/60;s=w.lastChild.offsetWidth/60;if(v===0||v==="NaN"){v=this.defaultEx;s=this.defaultMEx}q=(this.config.matchFontHeight&&s>1?v/s:1);q=Math.floor(Math.max(this.config.minScaleAdjust/100,q)*this.config.scale);n.NativeMML.ex=v;n.NativeMML.mex=s}else{q=100}n.NativeMML.fontSize=q+"%";n.NativeMML.scale=q/100}if(!i){for(u=0;u<p;u++){y=t[u];if(y.parentNode&&y.MathJax.elementJax){y.parentNode.removeChild(y.previousSibling)}}}},Translate:function(s){if(!s.parentNode){return}var m=s.MathJax.elementJax,t=m.root;var u=document.getElementById(m.inputID+"-Frame"),n=u.firstChild,q=n.firstChild;this.ex=m.NativeMML.ex||this.defaultEx;this.scale=m.NativeMML.scale||1;if(this.scale!==1){u.style.fontSize=m.NativeMML.fontSize}try{t.toNativeMML(q)}catch(r){if(r.restart){while(q.firstChild){q.removeChild(q.firstChild)}}throw r}if(i){if(n.addEventListener){for(var o in this.MSIE9events){if(this.MSIE9events.hasOwnProperty(o)){n.addEventListener(o,this.MSIE9event,true)}}}else{var p=(this.config.showMathMenuMSIE!=null?this:c).config;if(p.showMathMenuMSIE&&!this.settings.mpContext&&!this.settings.mpMouse){this.MSIEoverlay(n)}else{n.style.position="";q.firstChild.onmousedown=this.MSIEaltMenu}}}else{n.oncontextmenu=h.Menu;n.onmouseover=h.Mouseover;n.onmouseout=h.Mouseout;n.onmousedown=h.Mousedown;n.onclick=h.Click;n.ondblclick=h.DblClick;if(c.Browser.noContextMenu){n.ontouchstart=b.start;n.ontouchend=b.end}}},postTranslate:function(n){if(this.forceReflow){var m=(document.styleSheets||[])[0]||{};m.disabled=true;m.disabled=false}},Remove:function(m){var n=m.SourceElement();if(!n){return}n=n.previousSibling;if(!n){return}if(n.className.match(/MathJax_MathML/)){n.parentNode.removeChild(n)}},MMLnamespace:"http://www.w3.org/1998/Math/MathML",MSIEoverlay:function(m){var n=m.firstChild;if(n.nodeName.toLowerCase()==="span"){n=n.firstChild}var o=this.getHoverBBox(null,n,{});e.addElement(m,"span",{style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{isMathJax:true,className:"MathJax_MathPlayer_Overlay",style:{display:"inline-block",position:"absolute",left:d.Px(-o.w),top:d.Px(-o.h-(o.y||0)-1),width:d.Px(o.w),height:d.Px(o.h+o.d),cursor:"pointer","background-color":"white",filter:"alpha(opacity=0)"}}]]);c.Insert(m,{msieMath:n,onmousedown:this.MSIEevent,oncontextmenu:this.MSIEevent,onclick:this.MSIEevent,onmouseup:this.MSIEevent,onmousemove:this.MSIEevent,ondblclick:this.MSIEevent,onmouseover:this.MSIEevent,onmouseout:this.MSIEevent})},MSIEevents:{mousedown:"Mousedown",contextmenu:"ContextMenu",click:"Click",mouseup:"Mouseup",mousemove:"Mousemove",dblclick:"DblClick",mouseover:"Mouseover",mouseout:"Mouseout"},MSIEevent:function(){var n=window.event;var m=l.MSIEevents[n.type];if(l[m]&&l[m](n,this)===false){return false}if(k&&k.HandleEvent(n,m,this)===false){return false}if(n.srcElement.className==="MathJax_MathPlayer_Overlay"&&this.msieMath.fireEvent){if(m==="ContextMenu"||m==="Mouseover"||m==="Mouseout"){this.msieMath.fireEvent("on"+n.type,n)}}return h.False(n)},MSIEaltMenu:function(){var m=this.parentNode.parentNode;while(!m.jaxID){m=m.parentNode}h.AltContextMenu(window.event,m)},MSIE9events:{contextmenu:"Menu",click:"Click",dblclick:"DblClick",mouseup:"False",mouseover:"Mouseover",mouseout:"Mouseout"},MSIE9event:function(n){if(n.type==="contextmenu"&&l.settings.mpContext){return true}if(n.type==="mouseup"&&l.settings.mpMouse){return true}if(n.type==="click"&&l.settings.mpContext){return h.AltContextMenu(n,this)}var m=l.MSIE9events[n.type];return h[m].call(this,n)},getJaxFromMath:function(m){m=m.parentNode;do{m=m.nextSibling}while(m&&m.nodeName.toLowerCase()!=="script");return c.getJaxFor(m)},getHoverSpan:function(m,n){return n.firstChild},getHoverBBox:function(m,n,o){return h.getBBox(n.parentNode)},Zoom:function(n,u,s,m,r){n.root.toNativeMML(u);if(this.msieIE8HeightBug){u.style.position="absolute"}var p=s.offsetWidth||s.scrollWidth,v=s.offsetHeight||s.scrollHeight;var t=u.offsetWidth,q=u.offsetHeight;if(l.widthBug){var o=u.firstChild.firstChild.scrollWidth;if(o>t){t=o;u.style.width=t+"px"}}if(this.msieIE8HeightBug){u.style.position=""}return{Y:-h.getBBox(u.parentNode).h,mW:p,mH:v,zW:t,zH:q}},NAMEDSPACE:{negativeveryverythinmathspace:"-.0556em",negativeverythinmathspace:"-.1111em",negativethinmathspace:"-.1667em",negativemediummathspace:"-.2222em",negativethickmathspace:"-.2778em",negativeverythickmathspace:"-.3333em",negativeveryverythickmathspace:"-.3889em",veryverythinmathspace:".0556em",verythinmathspace:".1111em",thinmathspace:".1667em",mediummathspace:".2222em",thickmathspace:".2778em",verythickmathspace:".3333em",veryverythickmathspace:".3889em"}});c.Register.StartupHook("mml Jax Ready",function(){f=MathJax.ElementJax.mml;f.mbase.Augment({toNativeMML:function(r){var p=this.NativeMMLelement(this.type);this.NativeMMLattributes(p);for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}else{p.appendChild(this.NativeMMLelement("mrow"))}}r.appendChild(p)},NativeMMLattributes:function(p){var t=this.defaults;var v=(this.attrNames||f.copyAttributeNames),r=f.skipAttributes;if(!this.attrNames){if(this.type==="mstyle"){t=f.math.prototype.defaults}for(var u in t){if(!r[u]&&t.hasOwnProperty(u)){if(this[u]!=null){p.setAttribute(u,this.NativeMMLattribute(this[u]))}}}}for(var q=0,o=v.length;q<o;q++){var s=(this.attr||{})[v[q]];if(s==null){s=this[v[q]]}if(s!=null){p.setAttribute(v[q],this.NativeMMLattribute(s))}}this.NativeMMLclass(p)},NativeMMLclass:function(o){var q=[];if(this["class"]){q.push(this["class"])}if(this.isa(f.TeXAtom)){var p=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(p){q.push("MJX-TeXAtom-"+p)}}if(this.mathvariant&&this.NativeMMLvariants[this.mathvariant]){q.push("MJX"+this.mathvariant)}if(this.variantForm){q.push("MJX-variant")}if(q.length){o.setAttribute("class",q.join(" "))}},NativeMMLattribute:function(o){o=String(o);if(l.NAMEDSPACE[o]){o=l.NAMEDSPACE[o]}else{if(o.match(/^\s*(([-+])?(\d+(\.\d*)?|\.\d+))\s*mu\s*$/)){o=RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.NativeMMLvariants[o]){o=this.NativeMMLvariants[o]}}}return o},NativeMMLvariants:{"-tex-caligraphic":f.VARIANT.SCRIPT,"-tex-caligraphic-bold":f.VARIANT.BOLDSCRIPT,"-tex-oldstyle":f.VARIANT.NORMAL,"-tex-oldstyle-bold":f.VARIANT.BOLD,"-tex-mathit":f.VARIANT.ITALIC},NativeMMLelement:function(o){var p=(i?document.createElement("m:"+o):document.createElementNS(l.MMLnamespace,o));p.isMathJax=true;return p}});f.mrow.Augment({toNativeMML:function(s){var r,p;if(this.inferred&&this.parent.inferRow){for(r=0,p=this.data.length;r<p;r++){if(this.data[r]){this.data[r].toNativeMML(s)}else{s.appendChild(this.NativeMMLelement("mrow"))}}}else{if(l.stretchyMoBug&&(this.open||this.close)){var q=this.NativeMMLelement("mfenced");this.NativeMMLattributes(q);r=0,p=this.data.length;if(this.open){q.setAttribute("open",this.open);r++}if(this.close){q.setAttribute("close",this.close);p--}var o=q;if(p-r+1>1){o=this.NativeMMLelement("mrow");s.appendChild(q);s=q}for(;r<p;r++){if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}}s.appendChild(o)}else{this.SUPER(arguments).toNativeMML.call(this,s)}}}});f.msubsup.Augment({toNativeMML:function(s){var r=this.type;if(this.data[this.sup]==null){r="msub"}if(this.data[this.sub]==null){r="msup"}var p=this.NativeMMLelement(r);this.NativeMMLattributes(p);if(this.data[0]){delete this.data[0].inferred}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}}s.appendChild(p)}});f.munderover.Augment({toNativeMML:function(s){var r=this.type;if(this.data[this.under]==null){r="mover"}if(this.data[this.over]==null){r="munder"}var p=this.NativeMMLelement(r);this.NativeMMLattributes(p);if(this.data[0]){delete this.data[0].inferred}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}}s.appendChild(p)}});if(!i){var m=c.SplitList;f.mtable.Augment({toNativeMML:function(z){var s,q;if(l.tableSpacingBug){var A=this.getValues("rowspacing","columnspacing");this.nMMLtopPadding=m("0px "+A.rowspacing);this.nMMLleftPadding=m("0px "+A.columnspacing);var y=this.nMMLtopPadding,v=y.length;for(s=0,q=this.data.length;s<q;s++){if(this.data[s]){this.data[s].nMMLtopPadding=y[s<v?s:v-1]}}}if(l.tableLabelBug){for(s=0,q=this.data.length;s<q;s++){if(this.data[s]&&this.data[s].isa(f.mlabeledtr)){var u=c.config.displayAlign.charAt(0),w=this.Get("side").charAt(0);this.nMMLhasLabels=true;this.nMMLlaMatch=(u===w);this.nMMLforceWidth=(u==="c"||!!((this.width||"").match("%")));break}}}if(this.width&&this.ffTableWidthBug){var B=(this.style||"").replace(/;\s*$/,"").split(";");if(B[0]===""){B.shift()}B.push("width:"+this.width);this.style=B.join(";")}this.SUPER(arguments).toNativeMML.call(this,z);if(this.nMMLhasLabels){var r=z.firstChild;if(this.nMMLforceWidth||w!=="r"){var p=(u!=="l"?1:0)+(w==="l"?1:0);if(p){var t={columnalign:"left",columnwidth:"auto",columnspacing:"0px",columnlines:"none"};for(var o in t){if(t.hasOwnProperty(o)&&this[o]){var x=[t[o],t[o]].slice(2-p).join(" ")+" ";r.setAttribute(o,x+r.getAttribute(o))}}}}if(this.nMMLforceWidth||!this.nMMLlaMatch){r.setAttribute("width","100%")}}}});f.mtr.Augment({toNativeMML:function(v){this.SUPER(arguments).toNativeMML.call(this,v);var p=v.lastChild;if(l.tableSpacingBug){var r=this.parent.nMMLleftPadding,t=r.length;for(var w=p.firstChild,q=0;w;w=w.nextSibling,q++){a(w,this.nMMLtopPadding,r[q<t?q:t-1])}}if(l.tableLabelBug){var o=this.parent.nMMLforceWidth,u=this.parent.Get("side").charAt(0),s=c.config.displayAlign.charAt(0);if(this.parent.nMMLhasLabels&&p.firstChild){if(o||u!=="r"){j("Left",p.firstChild);if(s!=="l"){p.insertBefore(this.NativeMMLelement("mtd"),p.firstChild).setAttribute("style","padding:0")}if(u==="l"){p.insertBefore(this.NativeMMLelement("mtd"),p.firstChild).setAttribute("style","padding:0")}}if(o||u!=="l"){j("Right",p.lastChild)}}}}});f.mlabeledtr.Augment({toNativeMML:function(C){var t=this.NativeMMLelement("mtr");this.NativeMMLattributes(t);for(var u=1,s=this.data.length;u<s;u++){if(this.data[u]){this.data[u].toNativeMML(t)}else{t.appendChild(this.NativeMMLelement("mtd"))}}if(l.tableSpacingBug){var v=this.parent.nMMLleftPadding,y=v.length;u=0;for(var D=t.firstChild;D;D=D.nextSibling,u++){a(D,this.nMMLtopPadding,v[u<y?u:y-1])}}if(l.tableLabelBug&&this.data[0]){var z=this.parent.Get("side").charAt(0),x=c.config.displayAlign.charAt(0),q=c.config.displayIndent;this.data[0].toNativeMML(t);var A=t.lastChild,r=A;if(z===x){A.setAttribute("style","width:"+q);A.setAttribute("columnalign",c.config.displayAlign)}else{r=this.NativeMMLelement("mpadded");r.setAttribute("style","width:0");r.setAttribute("width","0px");r.appendChild(A.firstChild);A.appendChild(r)}j("",A);t.removeChild(A);var o=100,p=this.parent.nMMLforceWidth;if((this.parent.width||"").match(/%/)){o-=parseFloat(this.parent.width)}var B=o;if(p||z!=="r"){j("Left",t.firstChild);if(x!=="l"){if(x==="c"){B/=2}o-=B;t.insertBefore(this.NativeMMLelement("mtd"),t.firstChild).setAttribute("style","padding:0;width:"+B+"%")}if(z==="l"){t.insertBefore(A,t.firstChild)}}if(p||z!=="l"){j("Right",t.lastChild);if(x!=="r"){t.appendChild(this.NativeMMLelement("mtd")).setAttribute("style","padding:0;width:"+o+"%")}if(z==="r"){if(z!==x){r.setAttribute("lspace","-1width")}t.appendChild(A)}}}C.appendChild(t)}});f.mtd.Augment({toNativeMML:function(r){var p=r.appendChild(this.NativeMMLelement(this.type));this.NativeMMLattributes(p);if(l.mtdWidthBug){l.adjustWidths.push(p);p=p.appendChild(this.NativeMMLelement("mrow"))}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}else{p.appendChild(this.NativeMMLelement("mrow"))}}}});f.mspace.Augment({toNativeMML:function(q){this.SUPER(arguments).toNativeMML.call(this,q);if(l.spaceWidthBug&&this.width){var r=q.lastChild;var p=r.getAttribute("width");var o=(r.getAttribute("style")||"").replace(/;?\s*/,"; ");r.setAttribute("style",o+"width:"+p)}}});var n=g.fileURL(MathJax.OutputJax.fontDir+"/HTML-CSS/TeX/otf");l.Augment({config:{styles:{'[mathvariant="double-struck"]':{"font-family":"MathJax_AMS, MathJax_AMS-WEB"},'[mathvariant="script"]':{"font-family":"MathJax_Script, MathJax_Script-WEB"},'[mathvariant="fraktur"]':{"font-family":"MathJax_Fraktur, MathJax_Fraktur-WEB"},'[mathvariant="bold-script"]':{"font-family":"MathJax_Script, MathJax_Caligraphic-WEB","font-weight":"bold"},'[mathvariant="bold-fraktur"]':{"font-family":"MathJax_Fraktur, MathJax_Fraktur-WEB","font-weight":"bold"},'[mathvariant="monospace"]':{"font-family":"monospace"},'[mathvariant="sans-serif"]':{"font-family":"sans-serif"},'[mathvariant="bold-sans-serif"]':{"font-family":"sans-serif","font-weight":"bold"},'[mathvariant="sans-serif-italic"]':{"font-family":"sans-serif","font-style":"italic"},'[mathvariant="sans-serif-bold-italic"]':{"font-family":"sans-serif","font-style":"italic","font-weight":"bold"},'[class="MJX-tex-oldstyle"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB"},'[class="MJX-tex-oldstyle-bold"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB","font-weight":"bold"},'[class="MJX-tex-caligraphic"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB"},'[class="MJX-tex-caligraphic-bold"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB","font-weight":"bold"},"@font-face /*1*/":{"font-family":"MathJax_AMS-WEB",src:"url('"+n+"/MathJax_AMS-Regular.otf')"},"@font-face /*2*/":{"font-family":"MathJax_Script-WEB",src:"url('"+n+"/MathJax_Script-Regular.otf')"},"@font-face /*3*/":{"font-family":"MathJax_Fraktur-WEB",src:"url('"+n+"/MathJax_Fraktur-Regular.otf')"},"@font-face /*4*/":{"font-family":"MathJax_Caligraphic-WEB",src:"url('"+n+"/MathJax_Caligraphic-Regular.otf')"},"@font-face /*5*/":{"font-family":"MathJax_Fraktur-WEB","font-weight":"bold",src:"url('"+n+"/MathJax_Fraktur-Bold.otf')"},"@font-face /*6*/":{"font-family":"MathJax_Caligraphic-WEB","font-weight":"bold",src:"url('"+n+"/MathJax_Caligraphic-Bold.otf')"}}}})}f.math.Augment({toNativeMML:function(v){var x=this.NativeMMLelement(this.type),u=x,p;var t,r;l.adjustWidths=[];x.setAttribute("xmlns",l.MMLnamespace);this.NativeMMLattributes(x);if(l.widthBug){x=x.appendChild(this.NativeMMLelement("mrow"))}for(t=0,r=this.data.length;t<r;t++){if(this.data[t]){this.data[t].toNativeMML(x)}else{x.appendChild(this.NativeMMLelement("mrow"))}}var s=((this.data[0]||[]).data[0]||{});if(s.nMMLhasLabels){if(s.nMMLforceWidth||!s.nMMLlaMatch){x.setAttribute("style","width:100%");v.style.width=v.parentNode.style.width="100%"}if(s.nMMLlaMatch){if(v.parentNode.parentNode.nodeName.toLowerCase()==="div"){v.parentNode.parentNode.style.setProperty("margin-"+c.config.displayAlign,"0px","important")}}}v.appendChild(u);if(l.widthBug&&!(s.nMMLhasLabels&&(s.nMMLforceWidth||!s.nMMLlaMatch))){v.style.width=(u.firstChild.scrollWidth/l.ex/l.scale).toFixed(3)+"ex";p=c.getJaxFor(v);if(p){p.NativeMML.scrollWidth=u.firstChild.scrollWidth}}if(l.adjustWidths.length){var w=[];for(t=0,r=l.adjustWidths.length;t<r;t++){x=l.adjustWidths[t];var o=x.getAttribute("style")||"";if(!o.match(/(^|;)\s*min-width:/)){w.push(x.scrollWidth);var q=(x.scrollWidth/l.ex).toFixed(3)+"ex";o=o.replace(/;?\s*$/,"; ");x.setAttribute("style",o+"min-width:"+q)}}if(!p){p=c.getJaxFor(v)}if(p){p.NativeMML.mtds=w}u.MathJaxMtds=l.adjustWidths;l.adjustWidths=[]}}});f.mfenced.Augment({toNativeMML:function(w){if(!l.mfencedBug){this.SUPER(arguments).toNativeMML.call(this,w);return}var t=c.Browser.isOpera;var u,p,r;var q=this.getValues("open","close","separators");q.open=q.open.replace(/^\s+/,"").replace(/\s+$/,"");q.close=q.close.replace(/^\s+/,"").replace(/\s+$/,"");q.separators=q.separators.replace(/\s+/g,"").split("");if(q.separators.length==0){q.separators=null}else{if(q.separators.length<this.data.length-1){var v=q.separators[q.separators.length-1];for(u=this.data.length-1-q.separators.length;u>0;u--){q.separators.push(v)}}}var o=this.NativeMMLelement(t?this.type:"mrow");this.NativeMMLattributes(o);o.removeAttribute("separators");if(t){o.setAttribute("open",q.open);o.setAttribute("close",q.close);if(this.data.length>1){w.appendChild(o);w=o;o=this.NativeMMLelement("mrow")}}else{o.removeAttribute("open");o.removeAttribute("close")}if(!t){r=this.NativeMMLelement("mo");r.setAttribute("fence","true");r.textContent=q.open;o.appendChild(r)}for(u=0,p=this.data.length;u<p;u++){if(q.separators&&u>0){r=this.NativeMMLelement("mo");r.setAttribute("separator","true");r.textContent=q.separators[u-1];o.appendChild(r)}if(this.data[u]){this.data[u].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}}if(!t){r=this.NativeMMLelement("mo");r.setAttribute("fence","true");r.textContent=q.close;o.appendChild(r)}w.appendChild(o)}});f.TeXAtom.Augment({toNativeMML:function(p){var o=this.NativeMMLelement("mrow");this.NativeMMLattributes(o);this.data[0].toNativeMML(o);p.appendChild(o)}});f.chars.Augment({toNativeMML:function(o){o.appendChild(document.createTextNode(this.toString()))}});f.entity.Augment({toNativeMML:function(o){o.appendChild(document.createTextNode(this.toString()))}});f.xml.Augment({toNativeMML:function(q){for(var p=0,o=this.data.length;p<o;p++){q.appendChild(this.data[p].cloneNode(true))}}});f.mi.Augment({toNativeMML:function(p){this.SUPER(arguments).toNativeMML.call(this,p);if(l.miItalicBug){if(this.Get("mathvariant")===f.VARIANT.NORMAL){var o=p.lastChild;o.setAttribute("mathvariant",f.VARIANT.NORMAL)}}}});f.mo.Augment({toNativeMML:function(t){this.SUPER(arguments).toNativeMML.call(this,t);if(l.webkitMoSpacingBug){var o=0,s=0,v=this.parent;if(v&&v.type==="mrow"&&(v.inferred||!v.isEmbellished())){var q=this.getValues("lspace","rspace");o=q.lspace,s=q.rspace;if(l.NAMEDSPACE[o]){o=l.NAMEDSPACE[o]}if(l.NAMEDSPACE[s]){s=l.NAMEDSPACE[s]}}var u=t.lastChild;var r=e.Element("span");r.style.cssText=(u.getAttribute("style")||"");r.style.setProperty("-webkit-margin-start",o);r.style.setProperty("-webkit-margin-end",s);u.setAttribute("style",r.style.cssText)}}});f.mmultiscripts.Augment({toNativeMML:function(s){if(!l.mmultiscriptsBug||this.data.length===0){this.SUPER(arguments).toNativeMML.call(this,s);return}var q=this.NativeMMLelement("mrow");this.NativeMMLattributes(q);if(this.data[0]){this.data[0].toNativeMML(q)}else{q.appendChild(this.NativeMMLelement("mrow"))}base=q.removeChild(q.lastChild);var p=this.data.length,r,o;for(r=1;r<p;r+=2){if(this.data[r].type==="mprescripts"){break}o=this.NativeMMLelement("msubsup");o.appendChild(base);if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}if(r+1<p&&this.data[r+1]){this.data[r+1].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}base=o}q.appendChild(base);for(r++;r<p;r+=2){o=this.NativeMMLelement("msubsup");o.appendChild(this.NativeMMLelement("mrow"));if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}if(r+1<p&&this.data[r+1]){this.data[r+1].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}q.insertBefore(o,base)}s.appendChild(q)}});c.Register.StartupHook("TeX mathchoice Ready",function(){f.TeXmathchoice.Augment({toNativeMML:function(o){this.Core().toNativeMML(o)}})});setTimeout(MathJax.Callback(["loadComplete",l,"jax.js"]),0)});c.Browser.Select({MSIE:function(m){var n=(document.documentMode||0);l.msieIE8HeightBug=(n===8)},Opera:function(m){l.operaPositionBug=true;l.stretchyMoBug=true;l.tableLabelBug=true;l.mfencedBug=true;l.miBug=true;l.mmultiscriptsBug=true},Firefox:function(m){l.ffTableWidthBug=!m.versionAtLeast("13.0");l.forceReflow=true;l.widthBug=true;l.spaceWidthBug=!m.versionAtLeast("20.0");l.mtdWidthBug=true;l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true},Chrome:function(m){l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true},Safari:function(m){l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true;l.miItalicBug=true;l.webkitMoSpacingBug=true;l.spaceWidthBug=true;l.mmultiscriptsBug=true}});c.Register.StartupHook("End Cookie",function(){if(c.config.menuSettings.zoom!=="None"){g.Require("[MathJax]/extensions/MathZoom.js")}})})(MathJax.OutputJax.NativeMML,MathJax.Hub,MathJax.Ajax,MathJax.HTML);
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MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.mtable.Augment({toHTML:function(t){t=this.HTMLcreateSpan(t);if(this.data.length===0){return t}var K=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");var aJ=K.width.match(/%$/);var ay=b.createStack(t);var aG=this.HTMLgetScale(),aA=this.HTMLgetMu(t),aB=-1;var aq=[],au=[],ak=[],aw=[],av=[],af,ae,ap=-1,ad,ao,Z,aF,R,aC,aO=[];var al=b.FONTDATA.baselineskip*aG*K.useHeight,aT,I=b.FONTDATA.lineH*aG,O=b.FONTDATA.lineD*aG;for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);aw[af]=[];aq[af]=au[af]=0;for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){if(ak[ae]==null){if(ae>ap){ap=ae}av[ae]=b.createStack(b.createBox(ay));ak[ae]=-b.BIGDIMEN}aw[af][ae]=b.createBox(av[ae]);aO.push(aF.data[ae-Z].toHTML(aw[af][ae]))}}b.MeasureSpans(aO);for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){R=aF.data[ae-Z];if(R.isMultiline){aw[af][ae].style.width="100%"}if(R.isEmbellished()){aC=R.CoreMO();var aS=aC.Get("minsize",true);if(aS){var aL=aC.HTMLspanElement().bbox;if(aC.HTMLcanStretch("Vertical")){aT=aL.h+aL.d;if(aT){aS=b.length2em(aS,aA,aT);if(aS*aL.h/aT>aq[af]){aq[af]=aS*aL.h/aT}if(aS*aL.d/aT>au[af]){au[af]=aS*aL.d/aT}}}else{if(aC.HTMLcanStretch("Horizontal")){aS=b.length2em(aS,aA,aL.w);if(aS>ak[ae]){ak[ae]=aS}}}}}if(aw[af][ae].bbox.h>aq[af]){aq[af]=aw[af][ae].bbox.h}if(aw[af][ae].bbox.d>au[af]){au[af]=aw[af][ae].bbox.d}if(aw[af][ae].bbox.w>ak[ae]){ak[ae]=aw[af][ae].bbox.w}}}if(aq[0]+au[0]){aq[0]=Math.max(aq[0],I)}if(aq[aw.length-1]+au[aw.length-1]){au[aw.length-1]=Math.max(au[aw.length-1],O)}var aE=MathJax.Hub.SplitList;var az=aE(K.columnspacing),aQ=aE(K.rowspacing),e=aE(K.columnalign),E=aE(K.rowalign),d=aE(K.columnlines),z=aE(K.rowlines),aM=aE(K.columnwidth),V=[];for(af=0,ad=az.length;af<ad;af++){az[af]=b.length2em(az[af],aA)}for(af=0,ad=aQ.length;af<ad;af++){aQ[af]=b.length2em(aQ[af],aA)}while(az.length<ap){az.push(az[az.length-1])}while(e.length<=ap){e.push(e[e.length-1])}while(d.length<ap){d.push(d[d.length-1])}while(aM.length<=ap){aM.push(aM[aM.length-1])}while(aQ.length<aw.length){aQ.push(aQ[aQ.length-1])}while(E.length<=aw.length){E.push(E[E.length-1])}while(z.length<aw.length){z.push(z[z.length-1])}if(av[aB]){e[aB]=(K.side.substr(0,1)==="l"?"left":"right");az[aB]=-ak[aB]}for(af=0,ad=aw.length;af<ad;af++){aF=this.data[af];V[af]=[];if(aF.rowalign){E[af]=aF.rowalign}if(aF.columnalign){V[af]=aE(aF.columnalign);while(V[af].length<=ap){V[af].push(V[af][V[af].length-1])}}}if(K.equalrows){var aD=Math.max.apply(Math,aq),X=Math.max.apply(Math,au);for(af=0,ad=aw.length;af<ad;af++){Z=((aD+X)-(aq[af]+au[af]))/2;aq[af]+=Z;au[af]+=Z}}aT=aq[0]+au[aw.length-1];for(af=0,ad=aw.length-1;af<ad;af++){aT+=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}var aI=0,aH=0,aV,g=aT;if(K.frame!=="none"||(K.columnlines+K.rowlines).match(/solid|dashed/)){var w=aE(K.framespacing);if(w.length!=2){w=aE(this.defaults.framespacing)}aI=b.length2em(w[0],aA);aH=b.length2em(w[1],aA);g=aT+2*aH}var aj,aU,ab="";if(typeof(K.align)!=="string"){K.align=String(K.align)}if(K.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){ab=RegExp.$3;K.align=RegExp.$1}else{K.align=this.defaults.align}if(ab!==""){ab=parseInt(ab);if(ab<0){ab=aw.length+1+ab}if(ab<1){ab=1}else{if(ab>aw.length){ab=aw.length}}aj=0;aU=-(aT+aH)+aq[0];for(af=0,ad=ab-1;af<ad;af++){var N=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af]);aj+=N;aU+=N}}else{aj=({top:-(aq[0]+aH),bottom:aT+aH-aq[0],center:aT/2-aq[0],baseline:aT/2-aq[0],axis:aT/2+b.TeX.axis_height*aG-aq[0]})[K.align];aU=({top:-(aT+2*aH),bottom:0,center:-(aT/2+aH),baseline:-(aT/2+aH),axis:b.TeX.axis_height*aG-aT/2-aH})[K.align]}var ac,ag=0,B=0,L=0,aa=0,ah=0,an=[],at=[],S=1;if(K.equalcolumns&&K.width!=="auto"){if(aJ){ac=(100/(ap+1)).toFixed(2).replace(/\.?0+$/,"")+"%";for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){aM[af]=ac}ac=0;ag=1;ah=ap+1;for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac+=az[af]}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}ac/=ap+1;for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){ak[af]=ac}}}else{for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){if(aM[af]==="auto"){B+=ak[af]}else{if(aM[af]==="fit"){at[ah]=af;ah++;B+=ak[af]}else{if(aM[af].match(/%$/)){an[aa]=af;aa++;L+=ak[af];ag+=b.length2em(aM[af],aA,1)}else{ak[af]=b.length2em(aM[af],aA);B+=ak[af]}}}}if(aJ){ac=0;for(af=0,ad=Math.min(ap,az.length);af<ad;af++){ac+=az[af]}if(ag>0.98){S=0.98/ag;ag=0.98}}else{if(K.width==="auto"){if(ag>0.98){S=L/(B+L);ac=B+L}else{ac=B/(1-ag)}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}}for(af=0,ad=an.length;af<ad;af++){ak[an[af]]=b.length2em(aM[an[af]],aA,ac*S);B+=ak[an[af]]}if(Math.abs(ac-B)>0.01){if(ah&&ac>B){ac=(ac-B)/ah;for(af=0,ad=at.length;af<ad;af++){ak[at[af]]+=ac}}else{ac=ac/B;for(ae=0;ae<=ap;ae++){ak[ae]*=ac}}}if(K.equalcolumns){var Q=Math.max.apply(Math,ak);for(ae=0;ae<=ap;ae++){ak[ae]=Q}}}}var T=aj,o,r,aR;Z=(av[aB]?aB:0);for(ae=Z;ae<=ap;ae++){for(af=0,ad=aw.length;af<ad;af++){if(aw[af][ae]){Z=(this.data[af].type==="mlabeledtr"?aB:0);R=this.data[af].data[ae-Z];if(R.HTMLcanStretch("Horizontal")){aw[af][ae].bbox=R.HTMLstretchH(av[ae],ak[ae]).bbox}else{if(R.HTMLcanStretch("Vertical")){aC=R.CoreMO();var aK=aC.symmetric;aC.symmetric=false;aw[af][ae].bbox=R.HTMLstretchV(av[ae],aq[af],au[af]).bbox;aw[af][ae].HH=null;aC.symmetric=aK}}aR=R.rowalign||this.data[af].rowalign||E[af];o=({top:aq[af]-aw[af][ae].bbox.h,bottom:aw[af][ae].bbox.d-au[af],center:((aq[af]-au[af])-(aw[af][ae].bbox.h-aw[af][ae].bbox.d))/2,baseline:0,axis:0})[aR]||0;aR=(R.columnalign||V[af][ae]||e[ae]);b.alignBox(aw[af][ae],aR,T+o)}if(af<aw.length-1){T-=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}}T=aj}if(aJ){var G=b.createBox(ay);G.style.left=G.style.top=0;G.style.right=b.Em(ac+2*aI);G.style.display="inline-block";G.style.height="0px";if(b.msieRelativeWidthBug){G=b.createBox(G);G.style.position="relative";G.style.height="1em";G.style.width="100%";G.bbox=ay.bbox}var aP=0,aW=aI,k,l;if(ah){k=100*(1-ag)/ah,l=B/ah}else{k=100*(1-ag)/(ap+1);l=B/(ap+1)}for(ae=0;ae<=ap;ae++){b.placeBox(av[ae].parentNode,0,0);av[ae].style.position="relative";av[ae].style.left=b.Em(aW);av[ae].style.width="100%";av[ae].parentNode.parentNode.removeChild(av[ae].parentNode);var am=b.createBox(G);b.addBox(am,av[ae]);av[ae]=am;var h=am.style;h.display="inline-block";h.left=aP+"%";if(aM[ae].match(/%$/)){var u=parseFloat(aM[ae])*S;if(ah===0){h.width=(k+u)+"%";aP+=k+u;am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l);aW-=l}else{h.width=u+"%";aP+=u}}else{if(aM[ae]==="fit"||ah===0){h.width=k+"%";am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l-ak[ae]);aW+=ak[ae]-l;aP+=k}else{h.width=b.Em(ak[ae]);aW+=ak[ae]}}if(b.msieRelativeWidthBug){b.addText(am.firstChild,b.NBSP);am.firstChild.style.position="relative"}aW+=az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createBox(G);r.style.left=aP+"%";r=b.createRule(r,g,0,1.25/b.em);r.style.position="absolute";r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};r.parentNode.bbox=ay.bbox;b.placeBox(r,aW-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}else{var U=aI;for(ae=0;ae<=ap;ae++){if(!av[ae].bbox.width){b.setStackWidth(av[ae],ak[ae])}if(aM[ae]!=="auto"&&aM[ae]!=="fit"){av[ae].bbox.width=ak[ae];av[ae].bbox.isFixed=true}b.placeBox(av[ae].parentNode,U,0);U+=ak[ae]+az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createRule(ay,g,0,1.25/b.em);b.addBox(ay,r);r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};b.placeBox(r,U-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}ay.bbox.d=-aU;ay.bbox.h=g+aU;b.setStackWidth(ay,ay.bbox.w+aI);aV=ay.bbox.w;var ai;if(K.frame!=="none"){ai=b.createFrame(ay,g,0,aV,1.25/b.em,K.frame);b.addBox(ay,ai);b.placeBox(ai,0,aU,true);if(aJ){ai.style.width="100%"}}T=aj;for(af=0,ad=aw.length-1;af<ad;af++){o=Math.max(al,au[af]+aq[af+1]+aQ[af]);if(z[af]!=="none"){r=b.createRule(ay,1.25/b.em,0,aV);b.addBox(ay,r);r.bbox={h:1.25/b.em,d:0,w:aV,rw:aV,lw:0};b.placeBox(r,0,T-au[af]-(o-au[af]-aq[af+1])/2,true);if(z[af]==="dashed"||aJ){r.style.borderTop=r.style.height+" "+z[af];r.style.height=0;r.style.width=r.style.borderLeftWidth;r.style.borderLeft="";if(aJ){r.style.width="100%"}}}T-=o}if(aJ){t.bbox.width=K.width;ay.style.width="100%"}if(av[aB]){var ax=ay.bbox.w,q;var ar=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(ar.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){ar.indentalign=ar.indentalignfirst}if(ar.indentalign===a.INDENTALIGN.AUTO){ar.indentalign=this.displayAlign}if(ar.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){ar.indentshift=ar.indentshiftfirst}if(ar.indentshift==="auto"){ar.indentshift=this.displayIndent}var aN=b.createStack(t,false,"100%");b.addBox(aN,ay);b.alignBox(ay,ar.indentalign,0);if(ar.indentshift&&ar.indentalign!==a.INDENTALIGN.CENTER){q=b.length2em(ar.indentshift,aA);ax+=q;ay.style[ar.indentalign]=b.Em(q)}av[aB].parentNode.parentNode.removeChild(av[aB].parentNode);b.addBox(aN,av[aB]);b.alignBox(av[aB],e[aB],0);if(b.msieRelativeWidthBug){ay.style.top=av[aB].style.top=""}if(aJ){ay.style.width=K.width;t.bbox.width="100%"}q=b.length2em(K.minlabelspacing,aA);av[aB].style.marginRight=av[aB].style.marginLeft=b.Em(q);if(ar.indentalign===a.INDENTALIGN.CENTER){ax+=4*q+2*av[aB].bbox.w}else{if(ar.indentalign!==e[aB]){ax+=2*q+av[aB].bbox.w}}t.style.minWidth=t.bbox.minWidth=aN.style.minWidth=aN.bbox.minWidth=b.Em(ax)}if(!aJ){this.HTMLhandleSpace(t)}var v=this.HTMLhandleColor(t);if(v&&aJ){if(!ai){ai=b.createFrame(ay,g,0,aV,0,"none");b.addBox(ay,ai);b.placeBox(ai,0,aU,true);ai.style.width="100%"}ai.style.backgroundColor=v.style.backgroundColor;ai.parentNode.insertBefore(ai,ai.parentNode.firstChild);v.parentNode.removeChild(v)}return t},HTMLhandleSpace:function(d){d.bbox.keepPadding=true;d.bbox.exact=true;if(!this.hasFrame&&d.bbox.width==null){d.style.paddingLeft=d.style.paddingRight=b.Em(1/6)}this.SUPER(arguments).HTMLhandleSpace.call(this,d)}});a.mtd.Augment({toHTML:function(e,d,g){e=this.HTMLcreateSpan(e);if(this.data[0]){var f=this.data[0].toHTML(e);if(g!=null){f=this.data[0].HTMLstretchV(e,d,g)}else{if(d!=null){f=this.data[0].HTMLstretchH(e,d)}}e.bbox=f.bbox}this.HTMLhandleSpace(e);this.HTMLhandleColor(e);return e},HTMLstretchH:a.mbase.HTMLstretchH,HTMLstretchV:a.mbase.HTMLstretchV});MathJax.Hub.Startup.signal.Post("HTML-CSS mtable Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/mtable.js")});
MathJax.Ajax.loadComplete("[MathJax]/config/TeX-MML-AM_HTMLorMML-full.js");




OPS/xhtml/science11/mathjax/config/TeX-AMS_HTML.js
/*
 *  /MathJax/config/TeX-AMS_HTML.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
MathJax.Extension["TeX/AMSmath"]={version:"2.3",number:0,startNumber:0,labels:{},eqlabels:{},refs:[]};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.ElementJax.mml,g=MathJax.InputJax.TeX,f=MathJax.Extension["TeX/AMSmath"];var d=g.Definitions,e=g.Stack.Item,a=g.config.equationNumbers;var c=function(j){var l=[];for(var k=0,h=j.length;k<h;k++){l[k]=g.Parse.prototype.Em(j[k])}return l.join(" ")};d.Add({mathchar0mo:{iiiint:["2A0C",{texClass:b.TEXCLASS.OP}]},macros:{mathring:["Accent","2DA"],nobreakspace:"Tilde",negmedspace:["Spacer",b.LENGTH.NEGATIVEMEDIUMMATHSPACE],negthickspace:["Spacer",b.LENGTH.NEGATIVETHICKMATHSPACE],idotsint:["MultiIntegral","\\int\\cdots\\int"],dddot:["Accent","20DB"],ddddot:["Accent","20DC"],sideset:["Macro","\\mathop{\\mathop{\\rlap{\\phantom{#3}}}\\nolimits#1\\!\\mathop{#3}\\nolimits#2}",3],boxed:["Macro","\\fbox{$\\displaystyle{#1}$}",1],tag:"HandleTag",notag:"HandleNoTag",label:"HandleLabel",ref:"HandleRef",eqref:["HandleRef",true],substack:["Macro","\\begin{subarray}{c}#1\\end{subarray}",1],injlim:["NamedOp","inj&thinsp;lim"],projlim:["NamedOp","proj&thinsp;lim"],varliminf:["Macro","\\mathop{\\underline{\\mmlToken{mi}{lim}}}"],varlimsup:["Macro","\\mathop{\\overline{\\mmlToken{mi}{lim}}}"],varinjlim:["Macro","\\mathop{\\underrightarrow{\\mmlToken{mi}{lim}\\Rule{-1pt}{0pt}{1pt}}\\Rule{0pt}{0pt}{.45em}}"],varprojlim:["Macro","\\mathop{\\underleftarrow{\\mmlToken{mi}{lim}\\Rule{-1pt}{0pt}{1pt}}\\Rule{0pt}{0pt}{.45em}}"],DeclareMathOperator:"HandleDeclareOp",operatorname:"HandleOperatorName",genfrac:"Genfrac",frac:["Genfrac","","","",""],tfrac:["Genfrac","","","",1],dfrac:["Genfrac","","","",0],binom:["Genfrac","(",")","0em",""],tbinom:["Genfrac","(",")","0em",1],dbinom:["Genfrac","(",")","0em",0],cfrac:"CFrac",shoveleft:["HandleShove",b.ALIGN.LEFT],shoveright:["HandleShove",b.ALIGN.RIGHT],xrightarrow:["xArrow",8594,5,6],xleftarrow:["xArrow",8592,7,3]},environment:{align:["AMSarray",null,true,true,"rlrlrlrlrlrl",c([5/18,2,5/18,2,5/18,2,5/18,2,5/18,2,5/18])],"align*":["AMSarray",null,false,true,"rlrlrlrlrlrl",c([5/18,2,5/18,2,5/18,2,5/18,2,5/18,2,5/18])],multline:["Multline",null,true],"multline*":["Multline",null,false],split:["AMSarray",null,false,false,"rl",c([5/18])],gather:["AMSarray",null,true,true,"c"],"gather*":["AMSarray",null,false,true,"c"],alignat:["AlignAt",null,true,true],"alignat*":["AlignAt",null,false,true],alignedat:["AlignAt",null,false,false],aligned:["AlignedArray",null,null,null,"rlrlrlrlrlrl",c([5/18,2,5/18,2,5/18,2,5/18,2,5/18,2,5/18]),".5em","D"],gathered:["AlignedArray",null,null,null,"c",null,".5em","D"],subarray:["Array",null,null,null,null,c([0,0,0,0]),"0.1em","S",1],smallmatrix:["Array",null,null,null,"c",c([1/3]),".2em","S",1],equation:["EquationBegin","Equation",true],"equation*":["EquationBegin","EquationStar",false],eqnarray:["AMSarray",null,true,true,"rcl",b.LENGTH.THICKMATHSPACE,".5em"],"eqnarray*":["AMSarray",null,false,true,"rcl",b.LENGTH.THICKMATHSPACE,".5em"]},delimiter:{"\\lvert":["2223",{texClass:b.TEXCLASS.OPEN}],"\\rvert":["2223",{texClass:b.TEXCLASS.CLOSE}],"\\lVert":["2225",{texClass:b.TEXCLASS.OPEN}],"\\rVert":["2225",{texClass:b.TEXCLASS.CLOSE}]}},null,true);g.Parse.Augment({HandleTag:function(j){var l=this.GetStar();var i=this.trimSpaces(this.GetArgument(j)),h=i;if(!l){i=a.formatTag(i)}var k=this.stack.global;k.tagID=h;if(k.notags){g.Error(["CommandNotAllowedInEnv","%1 not allowed in %2 environment",j,k.notags])}if(k.tag){g.Error(["MultipleCommand","Multiple %1",j])}k.tag=b.mtd.apply(b,this.InternalMath(i)).With({id:a.formatID(h)})},HandleNoTag:function(h){if(this.stack.global.tag){delete this.stack.global.tag}this.stack.global.notag=true},HandleLabel:function(i){var j=this.stack.global,h=this.GetArgument(i);if(h===""){return}if(!f.refUpdate){if(j.label){g.Error(["MultipleCommand","Multiple %1",i])}j.label=h;if(f.labels[h]||f.eqlabels[h]){g.Error(["MultipleLabel","Label '%1' multiply defined",h])}f.eqlabels[h]="???"}},HandleRef:function(j,l){var i=this.GetArgument(j);var k=f.labels[i]||f.eqlabels[i];if(!k){k="??";f.badref=!f.refUpdate}var h=k;if(l){h=a.formatTag(h)}if(a.useLabelIds){k=i}this.Push(b.mrow.apply(b,this.InternalMath(h)).With({href:a.formatURL(a.formatID(k)),"class":"MathJax_ref"}))},HandleDeclareOp:function(i){var h=(this.GetStar()?"\\limits":"");var j=this.trimSpaces(this.GetArgument(i));if(j.charAt(0)=="\\"){j=j.substr(1)}var k=this.GetArgument(i);k=k.replace(/\*/g,"\\text{*}").replace(/-/g,"\\text{-}");g.Definitions.macros[j]=["Macro","\\mathop{\\rm "+k+"}"+h]},HandleOperatorName:function(i){var h=(this.GetStar()?"\\limits":"\\nolimits");var j=this.trimSpaces(this.GetArgument(i));j=j.replace(/\*/g,"\\text{*}").replace(/-/g,"\\text{-}");this.string="\\mathop{\\rm "+j+"}"+h+" "+this.string.slice(this.i);this.i=0},HandleShove:function(i,h){var j=this.stack.Top();if(j.type!=="multline"||j.data.length){g.Error(["CommandAtTheBeginingOfLine","%1 must come at the beginning of the line",i])}j.data.shove=h},CFrac:function(k){var h=this.trimSpaces(this.GetBrackets(k,"")),j=this.GetArgument(k),l=this.GetArgument(k);var i=b.mfrac(g.Parse("\\strut\\textstyle{"+j+"}",this.stack.env).mml(),g.Parse("\\strut\\textstyle{"+l+"}",this.stack.env).mml());h=({l:b.ALIGN.LEFT,r:b.ALIGN.RIGHT,"":""})[h];if(h==null){g.Error(["IllegalAlign","Illegal alignment specified in %1",k])}if(h){i.numalign=i.denomalign=h}this.Push(i)},Genfrac:function(i,k,p,m,h){if(k==null){k=this.GetDelimiterArg(i)}else{k=this.convertDelimiter(k)}if(p==null){p=this.GetDelimiterArg(i)}else{p=this.convertDelimiter(p)}if(m==null){m=this.GetArgument(i)}if(h==null){h=this.trimSpaces(this.GetArgument(i))}var l=this.ParseArg(i);var o=this.ParseArg(i);var j=b.mfrac(l,o);if(m!==""){j.linethickness=m}if(k||p){j=g.fenced(k,j,p)}if(h!==""){var n=(["D","T","S","SS"])[h];if(n==null){g.Error(["BadMathStyleFor","Bad math style for %1",i])}j=b.mstyle(j);if(n==="D"){j.displaystyle=true;j.scriptlevel=0}else{j.displaystyle=false;j.scriptlevel=h-1}}this.Push(j)},Multline:function(i,h){this.Push(i);this.checkEqnEnv();return e.multline(h,this.stack).With({arraydef:{displaystyle:true,rowspacing:".5em",width:g.config.MultLineWidth,columnwidth:"100%",side:g.config.TagSide,minlabelspacing:g.config.TagIndent}})},AMSarray:function(j,i,h,l,k){this.Push(j);if(h){this.checkEqnEnv()}l=l.replace(/[^clr]/g,"").split("").join(" ");l=l.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");return e.AMSarray(j.name,i,h,this.stack).With({arraydef:{displaystyle:true,rowspacing:".5em",columnalign:l,columnspacing:(k||"1em"),rowspacing:"3pt",side:g.config.TagSide,minlabelspacing:g.config.TagIndent}})},AlignAt:function(k,i,h){var p,j,o="",m=[];if(!h){j=this.GetBrackets("\\begin{"+k.name+"}")}p=this.GetArgument("\\begin{"+k.name+"}");if(p.match(/[^0-9]/)){g.Error(["PositiveIntegerArg","Argument to %1 must me a positive integer","\\begin{"+k.name+"}"])}while(p>0){o+="rl";m.push("0em 0em");p--}m=m.join(" ");if(h){return this.AMSarray(k,i,h,o,m)}var l=this.Array.call(this,k,null,null,o,m,".5em","D");return this.setArrayAlign(l,j)},EquationBegin:function(h,i){this.checkEqnEnv();this.stack.global.forcetag=(i&&a.autoNumber!=="none");return h},EquationStar:function(h,i){this.stack.global.tagged=true;return i},checkEqnEnv:function(){if(this.stack.global.eqnenv){g.Error(["ErroneousNestingEq","Erroneous nesting of equation structures"])}this.stack.global.eqnenv=true},MultiIntegral:function(h,l){var k=this.GetNext();if(k==="\\"){var j=this.i;k=this.GetArgument(h);this.i=j;if(k==="\\limits"){if(h==="\\idotsint"){l="\\!\\!\\mathop{\\,\\,"+l+"}"}else{l="\\!\\!\\!\\mathop{\\,\\,\\,"+l+"}"}}}this.string=l+" "+this.string.slice(this.i);this.i=0},xArrow:function(j,n,m,h){var k={width:"+"+(m+h)+"mu",lspace:m+"mu"};var o=this.GetBrackets(j),p=this.ParseArg(j);var q=b.mo(b.chars(String.fromCharCode(n))).With({stretchy:true,texClass:b.TEXCLASS.REL});var i=b.munderover(q);i.SetData(i.over,b.mpadded(p).With(k).With({voffset:".15em"}));if(o){o=g.Parse(o,this.stack.env).mml();i.SetData(i.under,b.mpadded(o).With(k).With({voffset:"-.24em"}))}this.Push(i)},GetDelimiterArg:function(h){var i=this.trimSpaces(this.GetArgument(h));if(i==""){return null}if(d.delimiter[i]==null){g.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",h])}return this.convertDelimiter(i)},GetStar:function(){var h=(this.GetNext()==="*");if(h){this.i++}return h}});e.Augment({autoTag:function(){var i=this.global;if(!i.notag){f.number++;i.tagID=a.formatNumber(f.number.toString());var h=g.Parse("\\text{"+a.formatTag(i.tagID)+"}",{}).mml();i.tag=b.mtd(h.With({id:a.formatID(i.tagID)}))}},getTag:function(){var i=this.global,h=i.tag;i.tagged=true;if(i.label){f.eqlabels[i.label]=i.tagID;if(a.useLabelIds){h.id=a.formatID(i.label)}}delete i.tag;delete i.tagID;delete i.label;return h}});e.multline=e.array.Subclass({type:"multline",Init:function(i,h){this.SUPER(arguments).Init.apply(this);this.numbered=(i&&a.autoNumber!=="none");this.save={notag:h.global.notag};h.global.tagged=!i&&!h.global.forcetag},EndEntry:function(){var h=b.mtd.apply(b,this.data);if(this.data.shove){h.columnalign=this.data.shove}this.row.push(h);this.data=[]},EndRow:function(){if(this.row.length!=1){g.Error(["MultlineRowsOneCol","The rows within the %1 environment must have exactly one column","multline"])}this.table.push(this.row);this.row=[]},EndTable:function(){this.SUPER(arguments).EndTable.call(this);if(this.table.length){var j=this.table.length-1,l,k=-1;if(!this.table[0][0].columnalign){this.table[0][0].columnalign=b.ALIGN.LEFT}if(!this.table[j][0].columnalign){this.table[j][0].columnalign=b.ALIGN.RIGHT}if(!this.global.tag&&this.numbered){this.autoTag()}if(this.global.tag&&!this.global.notags){k=(this.arraydef.side==="left"?0:this.table.length-1);this.table[k]=[this.getTag()].concat(this.table[k])}for(l=0,j=this.table.length;l<j;l++){var h=(l===k?b.mlabeledtr:b.mtr);this.table[l]=h.apply(b,this.table[l])}}this.global.notag=this.save.notag}});e.AMSarray=e.array.Subclass({type:"AMSarray",Init:function(k,j,i,h){this.SUPER(arguments).Init.apply(this);this.numbered=(j&&a.autoNumber!=="none");this.save={notags:h.global.notags,notag:h.global.notag};h.global.notags=(i?null:k);h.global.tagged=!j&&!h.global.forcetag},EndRow:function(){var h=b.mtr;if(!this.global.tag&&this.numbered){this.autoTag()}if(this.global.tag&&!this.global.notags){this.row=[this.getTag()].concat(this.row);h=b.mlabeledtr}if(this.numbered){delete this.global.notag}this.table.push(h.apply(b,this.row));this.row=[]},EndTable:function(){this.SUPER(arguments).EndTable.call(this);this.global.notags=this.save.notags;this.global.notag=this.save.notag}});e.start.Augment({oldCheckItem:e.start.prototype.checkItem,checkItem:function(j){if(j.type==="stop"){var h=this.mmlData(),i=this.global;if(f.display&&!i.tag&&!i.tagged&&!i.isInner&&(a.autoNumber==="all"||i.forcetag)){this.autoTag()}if(i.tag){var l=[this.getTag(),b.mtd(h)];var k={side:g.config.TagSide,minlabelspacing:g.config.TagIndent,columnalign:h.displayAlign};if(h.displayAlign===b.INDENTALIGN.LEFT){k.width="100%";if(h.displayIndent&&!String(h.displayIndent).match(/^0+(\.0*)?($|[a-z%])/)){k.columnwidth=h.displayIndent+" fit";k.columnspacing="0";l=[l[0],b.mtd(),l[1]]}}else{if(h.displayAlign===b.INDENTALIGN.RIGHT){k.width="100%";if(h.displayIndent&&!String(h.displayIndent).match(/^0+(\.0*)?($|[a-z%])/)){k.columnwidth="fit "+h.displayIndent;k.columnspacing="0";l[2]=b.mtd()}}}h=b.mtable(b.mlabeledtr.apply(b,l)).With(k)}return e.mml(h)}return this.oldCheckItem.call(this,j)}});g.prefilterHooks.Add(function(h){f.display=h.display;f.number=f.startNumber;f.eqlabels={};f.badref=false;if(f.refUpdate){f.number=h.script.MathJax.startNumber}});g.postfilterHooks.Add(function(h){h.script.MathJax.startNumber=f.startNumber;f.startNumber=f.number;MathJax.Hub.Insert(f.labels,f.eqlabels);if(f.badref&&!h.math.texError){f.refs.push(h.script)}});MathJax.Hub.Register.MessageHook("Begin Math Input",function(){f.refs=[];f.refUpdate=false});MathJax.Hub.Register.MessageHook("End Math Input",function(k){if(f.refs.length){f.refUpdate=true;for(var j=0,h=f.refs.length;j<h;j++){f.refs[j].MathJax.state=MathJax.ElementJax.STATE.UPDATE}return MathJax.Hub.processInput({scripts:f.refs,start:new Date().getTime(),i:0,j:0,jax:{},jaxIDs:[]})}return null});g.resetEquationNumbers=function(i,h){f.startNumber=(i||0);if(!h){f.labels={}}};MathJax.Hub.Startup.signal.Post("TeX AMSmath Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMSmath.js");
MathJax.Extension["TeX/AMSsymbols"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml,b=MathJax.InputJax.TeX.Definitions;b.Add({mathchar0mi:{digamma:"03DD",varkappa:"03F0",varGamma:["0393",{mathvariant:a.VARIANT.ITALIC}],varDelta:["0394",{mathvariant:a.VARIANT.ITALIC}],varTheta:["0398",{mathvariant:a.VARIANT.ITALIC}],varLambda:["039B",{mathvariant:a.VARIANT.ITALIC}],varXi:["039E",{mathvariant:a.VARIANT.ITALIC}],varPi:["03A0",{mathvariant:a.VARIANT.ITALIC}],varSigma:["03A3",{mathvariant:a.VARIANT.ITALIC}],varUpsilon:["03A5",{mathvariant:a.VARIANT.ITALIC}],varPhi:["03A6",{mathvariant:a.VARIANT.ITALIC}],varPsi:["03A8",{mathvariant:a.VARIANT.ITALIC}],varOmega:["03A9",{mathvariant:a.VARIANT.ITALIC}],beth:"2136",gimel:"2137",daleth:"2138",backprime:["2035",{variantForm:true}],hslash:"210F",varnothing:["2205",{variantForm:true}],blacktriangle:"25B4",triangledown:["25BD",{variantForm:true}],blacktriangledown:"25BE",square:"25FB",Box:"25FB",blacksquare:"25FC",lozenge:"25CA",Diamond:"25CA",blacklozenge:"29EB",circledS:["24C8",{mathvariant:a.VARIANT.NORMAL}],bigstar:"2605",sphericalangle:"2222",measuredangle:"2221",nexists:"2204",complement:"2201",mho:"2127",eth:["00F0",{mathvariant:a.VARIANT.NORMAL}],Finv:"2132",diagup:"2571",Game:"2141",diagdown:"2572",Bbbk:["006B",{mathvariant:a.VARIANT.DOUBLESTRUCK}],yen:"00A5",circledR:"00AE",checkmark:"2713",maltese:"2720"},mathchar0mo:{dotplus:"2214",ltimes:"22C9",smallsetminus:"2216",rtimes:"22CA",Cap:"22D2",doublecap:"22D2",leftthreetimes:"22CB",Cup:"22D3",doublecup:"22D3",rightthreetimes:"22CC",barwedge:"22BC",curlywedge:"22CF",veebar:"22BB",curlyvee:"22CE",doublebarwedge:"2A5E",boxminus:"229F",circleddash:"229D",boxtimes:"22A0",circledast:"229B",boxdot:"22A1",circledcirc:"229A",boxplus:"229E",centerdot:"22C5",divideontimes:"22C7",intercal:"22BA",leqq:"2266",geqq:"2267",leqslant:"2A7D",geqslant:"2A7E",eqslantless:"2A95",eqslantgtr:"2A96",lesssim:"2272",gtrsim:"2273",lessapprox:"2A85",gtrapprox:"2A86",approxeq:"224A",lessdot:"22D6",gtrdot:"22D7",lll:"22D8",llless:"22D8",ggg:"22D9",gggtr:"22D9",lessgtr:"2276",gtrless:"2277",lesseqgtr:"22DA",gtreqless:"22DB",lesseqqgtr:"2A8B",gtreqqless:"2A8C",doteqdot:"2251",Doteq:"2251",eqcirc:"2256",risingdotseq:"2253",circeq:"2257",fallingdotseq:"2252",triangleq:"225C",backsim:"223D",thicksim:["223C",{variantForm:true}],backsimeq:"22CD",thickapprox:["2248",{variantForm:true}],subseteqq:"2AC5",supseteqq:"2AC6",Subset:"22D0",Supset:"22D1",sqsubset:"228F",sqsupset:"2290",preccurlyeq:"227C",succcurlyeq:"227D",curlyeqprec:"22DE",curlyeqsucc:"22DF",precsim:"227E",succsim:"227F",precapprox:"2AB7",succapprox:"2AB8",vartriangleleft:"22B2",lhd:"22B2",vartriangleright:"22B3",rhd:"22B3",trianglelefteq:"22B4",unlhd:"22B4",trianglerighteq:"22B5",unrhd:"22B5",vDash:"22A8",Vdash:"22A9",Vvdash:"22AA",smallsmile:["2323",{variantForm:true}],shortmid:["2223",{variantForm:true}],smallfrown:["2322",{variantForm:true}],shortparallel:["2225",{variantForm:true}],bumpeq:"224F",between:"226C",Bumpeq:"224E",pitchfork:"22D4",varpropto:"221D",backepsilon:"220D",blacktriangleleft:"25C2",blacktriangleright:"25B8",therefore:"2234",because:"2235",eqsim:"2242",vartriangle:["25B3",{variantForm:true}],Join:"22C8",nless:"226E",ngtr:"226F",nleq:"2270",ngeq:"2271",nleqslant:["2A87",{variantForm:true}],ngeqslant:["2A88",{variantForm:true}],nleqq:["2270",{variantForm:true}],ngeqq:["2271",{variantForm:true}],lneq:"2A87",gneq:"2A88",lneqq:"2268",gneqq:"2269",lvertneqq:["2268",{variantForm:true}],gvertneqq:["2269",{variantForm:true}],lnsim:"22E6",gnsim:"22E7",lnapprox:"2A89",gnapprox:"2A8A",nprec:"2280",nsucc:"2281",npreceq:["22E0",{variantForm:true}],nsucceq:["22E1",{variantForm:true}],precneqq:"2AB5",succneqq:"2AB6",precnsim:"22E8",succnsim:"22E9",precnapprox:"2AB9",succnapprox:"2ABA",nsim:"2241",ncong:"2246",nshortmid:["2224",{variantForm:true}],nshortparallel:["2226",{variantForm:true}],nmid:"2224",nparallel:"2226",nvdash:"22AC",nvDash:"22AD",nVdash:"22AE",nVDash:"22AF",ntriangleleft:"22EA",ntriangleright:"22EB",ntrianglelefteq:"22EC",ntrianglerighteq:"22ED",nsubseteq:"2288",nsupseteq:"2289",nsubseteqq:["2288",{variantForm:true}],nsupseteqq:["2289",{variantForm:true}],subsetneq:"228A",supsetneq:"228B",varsubsetneq:["228A",{variantForm:true}],varsupsetneq:["228B",{variantForm:true}],subsetneqq:"2ACB",supsetneqq:"2ACC",varsubsetneqq:["2ACB",{variantForm:true}],varsupsetneqq:["2ACC",{variantForm:true}],leftleftarrows:"21C7",rightrightarrows:"21C9",leftrightarrows:"21C6",rightleftarrows:"21C4",Lleftarrow:"21DA",Rrightarrow:"21DB",twoheadleftarrow:"219E",twoheadrightarrow:"21A0",leftarrowtail:"21A2",rightarrowtail:"21A3",looparrowleft:"21AB",looparrowright:"21AC",leftrightharpoons:"21CB",rightleftharpoons:["21CC",{variantForm:true}],curvearrowleft:"21B6",curvearrowright:"21B7",circlearrowleft:"21BA",circlearrowright:"21BB",Lsh:"21B0",Rsh:"21B1",upuparrows:"21C8",downdownarrows:"21CA",upharpoonleft:"21BF",upharpoonright:"21BE",downharpoonleft:"21C3",restriction:"21BE",multimap:"22B8",downharpoonright:"21C2",leftrightsquigarrow:"21AD",rightsquigarrow:"21DD",leadsto:"21DD",dashrightarrow:"21E2",dashleftarrow:"21E0",nleftarrow:"219A",nrightarrow:"219B",nLeftarrow:"21CD",nRightarrow:"21CF",nleftrightarrow:"21AE",nLeftrightarrow:"21CE"},delimiter:{"\\ulcorner":"231C","\\urcorner":"231D","\\llcorner":"231E","\\lrcorner":"231F"},macros:{implies:["Macro","\\;\\Longrightarrow\\;"],impliedby:["Macro","\\;\\Longleftarrow\\;"]}},null,true);var c=a.mo.OPTYPES.REL;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2322":c,"\u2323":c,"\u25B3":c,"\uE006":c,"\uE007":c,"\uE00C":c,"\uE00D":c,"\uE00E":c,"\uE00F":c,"\uE010":c,"\uE011":c,"\uE016":c,"\uE017":c,"\uE018":c,"\uE019":c,"\uE01A":c,"\uE01B":c,"\uE04B":c,"\uE04F":c}}});MathJax.Hub.Startup.signal.Post("TeX AMSsymbols Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMSsymbols.js");
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 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js",
  "[MathJax]/jax/output/NativeMML/jax.js",
  "[MathJax]/jax/output/HTML-CSS/jax.js",
  "[MathJax]/jax/output/HTML-CSS/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
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(function(l,c,g,e){var f,i=c.Browser.isMSIE;var h,b,d,k;c.Register.StartupHook("MathZoom Ready",function(){k=MathJax.Extension.MathZoom});var j=function(m,o){var n=e.Element("span");m="padding"+m;if(o){n.style.cssText=(o.getAttribute("style")||"");if(n.style.padding===""&&(n.style[m]||"")===""){n.style[m]="0px";o.setAttribute("style",n.style.cssText)}}};var a=function(r,m,p){if(r){var o=e.Element("span");o.style.cssText=(r.getAttribute("style")||"");if(o.style.padding===""){var q={paddingLeft:p,paddingTop:m,paddingRight:"0px",paddingBottom:"0px"};for(var n in q){if(q.hasOwnProperty(n)){if((o.style[n]||"")===""){o.style[n]=q[n]}}}}r.setAttribute("style",o.style.cssText)}};l.Augment({config:{styles:{".MathJax_MathML":{"font-style":"normal","font-weight":"normal","line-height":"normal","font-size":"100%","font-size-adjust":"none","text-indent":0,"text-align":"left","text-transform":"none","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none",direction:"ltr",border:0,padding:0,margin:0},"span.MathJax_MathML":{display:"inline"},"div.MathJax_MathML":{display:"block"},".MathJax_mmlExBox":{display:"block",overflow:"hidden",height:"1px",width:"60ex",padding:0,border:0,margin:0}}},settings:c.config.menuSettings,ex:1,scale:1,adjustWidths:[],Config:function(){this.SUPER(arguments).Config.call(this);if(this.settings.scale){this.config.scale=this.settings.scale}if(c.config.displayAlign!=="center"){var o=c.config.displayAlign,m=c.config.displayIndent;var n={"text-align":o+"!important"};n["margin-"+o]=m+"!important";c.Insert(this.config.styles,{"div.MathJax_MathML":n,"div.MathJax_MathML math":{"text-align":o},"div.MathJax_MathContainer > span":{"text-align":o+"!important"}})}if(!this.require){this.require=[]}this.require.push(MathJax.OutputJax.extensionDir+"/MathEvents.js")},Startup:function(){h=MathJax.Extension.MathEvents.Event;b=MathJax.Extension.MathEvents.Touch;d=MathJax.Extension.MathEvents.Hover;this.ContextMenu=h.ContextMenu;this.Mousedown=h.AltContextMenu;this.Mouseover=d.Mouseover;this.Mouseout=d.Mouseout;this.Mousemove=d.Mousemove;if(!i){this.EmExSpan=e.Element("span",{style:{position:"absolute","font-size-adjust":"none"}},[["div",{className:"MathJax_mmlExBox"}],["span",{className:"MathJax_MathML"}]]);f.math(f.mspace().With({width:"60ex"})).toNativeMML(this.EmExSpan.lastChild)}return g.Styles(this.config.styles)},InitializeMML:function(){this.initialized=true;if(i){try{if(!c.Browser.mpNamespace){var m=document.createElement("object");m.id="mathplayer";m.classid="clsid:32F66A20-7614-11D4-BD11-00104BD3F987";document.getElementsByTagName("head")[0].appendChild(m);document.namespaces.add("m","http://www.w3.org/1998/Math/MathML");c.Browser.mpNamespace=true}if(!c.Browser.mpImported){document.namespaces.m.doImport("#mathplayer");c.Browser.mpImported=true}}catch(n){alert(MathJax.Localization._(["MathML","MathPlayer"],"MathJax was not able to set up MathPlayer.\n\nIf MathPlayer is not installed, you need to install it first.\nOtherwise, your security settings may be preventing ActiveX     \ncontrols from running.  Use the Internet Options item under\nthe Tools menu and select the Security tab, then press the\nCustom Level button. Check that the settings for\n'Run ActiveX Controls', and 'Binary and script behaviors'\nare enabled.\n\nCurrently you will see error messages rather than\ntypeset mathematics."))}}else{document.body.appendChild(this.EmExSpan);this.defaultEx=this.EmExSpan.firstChild.offsetWidth/60;this.defaultMEx=this.EmExSpan.lastChild.offsetWidth/60;document.body.removeChild(this.EmExSpan)}},preTranslate:function(o){var t=o.jax[this.id],u,p=t.length,y,r,A,w,z,n,v,s,q;for(u=0;u<p;u++){y=t[u];if(!y.parentNode){continue}if(!this.initialized){this.InitializeMML()}r=y.previousSibling;if(r&&r.className==="MathJax_MathML"){r.parentNode.removeChild(r)}n=y.MathJax.elementJax;if(!n){continue}z=n.root;n.NativeMML={};var x=(z.Get("display")==="block"?"div":"span");A=e.Element(x,{className:"MathJax_MathML",id:n.inputID+"-Frame"},[["span",{className:"MathJax_MathContainer",isMathJax:true,jaxID:this.id,style:{position:"relative",display:"inline-block","white-space":"nowrap"}},[["span",{isMathJax:true,style:{display:"inline-block"}}]]]]);y.parentNode.insertBefore(A,y);if(!i){y.parentNode.insertBefore(this.EmExSpan.cloneNode(true),y)}}for(u=0;u<p;u++){y=t[u];if(!y.parentNode){continue}n=y.MathJax.elementJax;if(!n){continue}if(!i){w=y.previousSibling;v=w.firstChild.offsetWidth/60;s=w.lastChild.offsetWidth/60;if(v===0||v==="NaN"){v=this.defaultEx;s=this.defaultMEx}q=(this.config.matchFontHeight&&s>1?v/s:1);q=Math.floor(Math.max(this.config.minScaleAdjust/100,q)*this.config.scale);n.NativeMML.ex=v;n.NativeMML.mex=s}else{q=100}n.NativeMML.fontSize=q+"%";n.NativeMML.scale=q/100}if(!i){for(u=0;u<p;u++){y=t[u];if(y.parentNode&&y.MathJax.elementJax){y.parentNode.removeChild(y.previousSibling)}}}},Translate:function(s){if(!s.parentNode){return}var m=s.MathJax.elementJax,t=m.root;var u=document.getElementById(m.inputID+"-Frame"),n=u.firstChild,q=n.firstChild;this.ex=m.NativeMML.ex||this.defaultEx;this.scale=m.NativeMML.scale||1;if(this.scale!==1){u.style.fontSize=m.NativeMML.fontSize}try{t.toNativeMML(q)}catch(r){if(r.restart){while(q.firstChild){q.removeChild(q.firstChild)}}throw r}if(i){if(n.addEventListener){for(var o in this.MSIE9events){if(this.MSIE9events.hasOwnProperty(o)){n.addEventListener(o,this.MSIE9event,true)}}}else{var p=(this.config.showMathMenuMSIE!=null?this:c).config;if(p.showMathMenuMSIE&&!this.settings.mpContext&&!this.settings.mpMouse){this.MSIEoverlay(n)}else{n.style.position="";q.firstChild.onmousedown=this.MSIEaltMenu}}}else{n.oncontextmenu=h.Menu;n.onmouseover=h.Mouseover;n.onmouseout=h.Mouseout;n.onmousedown=h.Mousedown;n.onclick=h.Click;n.ondblclick=h.DblClick;if(c.Browser.noContextMenu){n.ontouchstart=b.start;n.ontouchend=b.end}}},postTranslate:function(n){if(this.forceReflow){var m=(document.styleSheets||[])[0]||{};m.disabled=true;m.disabled=false}},Remove:function(m){var n=m.SourceElement();if(!n){return}n=n.previousSibling;if(!n){return}if(n.className.match(/MathJax_MathML/)){n.parentNode.removeChild(n)}},MMLnamespace:"http://www.w3.org/1998/Math/MathML",MSIEoverlay:function(m){var n=m.firstChild;if(n.nodeName.toLowerCase()==="span"){n=n.firstChild}var o=this.getHoverBBox(null,n,{});e.addElement(m,"span",{style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{isMathJax:true,className:"MathJax_MathPlayer_Overlay",style:{display:"inline-block",position:"absolute",left:d.Px(-o.w),top:d.Px(-o.h-(o.y||0)-1),width:d.Px(o.w),height:d.Px(o.h+o.d),cursor:"pointer","background-color":"white",filter:"alpha(opacity=0)"}}]]);c.Insert(m,{msieMath:n,onmousedown:this.MSIEevent,oncontextmenu:this.MSIEevent,onclick:this.MSIEevent,onmouseup:this.MSIEevent,onmousemove:this.MSIEevent,ondblclick:this.MSIEevent,onmouseover:this.MSIEevent,onmouseout:this.MSIEevent})},MSIEevents:{mousedown:"Mousedown",contextmenu:"ContextMenu",click:"Click",mouseup:"Mouseup",mousemove:"Mousemove",dblclick:"DblClick",mouseover:"Mouseover",mouseout:"Mouseout"},MSIEevent:function(){var n=window.event;var m=l.MSIEevents[n.type];if(l[m]&&l[m](n,this)===false){return false}if(k&&k.HandleEvent(n,m,this)===false){return false}if(n.srcElement.className==="MathJax_MathPlayer_Overlay"&&this.msieMath.fireEvent){if(m==="ContextMenu"||m==="Mouseover"||m==="Mouseout"){this.msieMath.fireEvent("on"+n.type,n)}}return h.False(n)},MSIEaltMenu:function(){var m=this.parentNode.parentNode;while(!m.jaxID){m=m.parentNode}h.AltContextMenu(window.event,m)},MSIE9events:{contextmenu:"Menu",click:"Click",dblclick:"DblClick",mouseup:"False",mouseover:"Mouseover",mouseout:"Mouseout"},MSIE9event:function(n){if(n.type==="contextmenu"&&l.settings.mpContext){return true}if(n.type==="mouseup"&&l.settings.mpMouse){return true}if(n.type==="click"&&l.settings.mpContext){return h.AltContextMenu(n,this)}var m=l.MSIE9events[n.type];return h[m].call(this,n)},getJaxFromMath:function(m){m=m.parentNode;do{m=m.nextSibling}while(m&&m.nodeName.toLowerCase()!=="script");return c.getJaxFor(m)},getHoverSpan:function(m,n){return n.firstChild},getHoverBBox:function(m,n,o){return h.getBBox(n.parentNode)},Zoom:function(n,u,s,m,r){n.root.toNativeMML(u);if(this.msieIE8HeightBug){u.style.position="absolute"}var p=s.offsetWidth||s.scrollWidth,v=s.offsetHeight||s.scrollHeight;var t=u.offsetWidth,q=u.offsetHeight;if(l.widthBug){var o=u.firstChild.firstChild.scrollWidth;if(o>t){t=o;u.style.width=t+"px"}}if(this.msieIE8HeightBug){u.style.position=""}return{Y:-h.getBBox(u.parentNode).h,mW:p,mH:v,zW:t,zH:q}},NAMEDSPACE:{negativeveryverythinmathspace:"-.0556em",negativeverythinmathspace:"-.1111em",negativethinmathspace:"-.1667em",negativemediummathspace:"-.2222em",negativethickmathspace:"-.2778em",negativeverythickmathspace:"-.3333em",negativeveryverythickmathspace:"-.3889em",veryverythinmathspace:".0556em",verythinmathspace:".1111em",thinmathspace:".1667em",mediummathspace:".2222em",thickmathspace:".2778em",verythickmathspace:".3333em",veryverythickmathspace:".3889em"}});c.Register.StartupHook("mml Jax Ready",function(){f=MathJax.ElementJax.mml;f.mbase.Augment({toNativeMML:function(r){var p=this.NativeMMLelement(this.type);this.NativeMMLattributes(p);for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}else{p.appendChild(this.NativeMMLelement("mrow"))}}r.appendChild(p)},NativeMMLattributes:function(p){var t=this.defaults;var v=(this.attrNames||f.copyAttributeNames),r=f.skipAttributes;if(!this.attrNames){if(this.type==="mstyle"){t=f.math.prototype.defaults}for(var u in t){if(!r[u]&&t.hasOwnProperty(u)){if(this[u]!=null){p.setAttribute(u,this.NativeMMLattribute(this[u]))}}}}for(var q=0,o=v.length;q<o;q++){var s=(this.attr||{})[v[q]];if(s==null){s=this[v[q]]}if(s!=null){p.setAttribute(v[q],this.NativeMMLattribute(s))}}this.NativeMMLclass(p)},NativeMMLclass:function(o){var q=[];if(this["class"]){q.push(this["class"])}if(this.isa(f.TeXAtom)){var p=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(p){q.push("MJX-TeXAtom-"+p)}}if(this.mathvariant&&this.NativeMMLvariants[this.mathvariant]){q.push("MJX"+this.mathvariant)}if(this.variantForm){q.push("MJX-variant")}if(q.length){o.setAttribute("class",q.join(" "))}},NativeMMLattribute:function(o){o=String(o);if(l.NAMEDSPACE[o]){o=l.NAMEDSPACE[o]}else{if(o.match(/^\s*(([-+])?(\d+(\.\d*)?|\.\d+))\s*mu\s*$/)){o=RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.NativeMMLvariants[o]){o=this.NativeMMLvariants[o]}}}return o},NativeMMLvariants:{"-tex-caligraphic":f.VARIANT.SCRIPT,"-tex-caligraphic-bold":f.VARIANT.BOLDSCRIPT,"-tex-oldstyle":f.VARIANT.NORMAL,"-tex-oldstyle-bold":f.VARIANT.BOLD,"-tex-mathit":f.VARIANT.ITALIC},NativeMMLelement:function(o){var p=(i?document.createElement("m:"+o):document.createElementNS(l.MMLnamespace,o));p.isMathJax=true;return p}});f.mrow.Augment({toNativeMML:function(s){var r,p;if(this.inferred&&this.parent.inferRow){for(r=0,p=this.data.length;r<p;r++){if(this.data[r]){this.data[r].toNativeMML(s)}else{s.appendChild(this.NativeMMLelement("mrow"))}}}else{if(l.stretchyMoBug&&(this.open||this.close)){var q=this.NativeMMLelement("mfenced");this.NativeMMLattributes(q);r=0,p=this.data.length;if(this.open){q.setAttribute("open",this.open);r++}if(this.close){q.setAttribute("close",this.close);p--}var o=q;if(p-r+1>1){o=this.NativeMMLelement("mrow");s.appendChild(q);s=q}for(;r<p;r++){if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}}s.appendChild(o)}else{this.SUPER(arguments).toNativeMML.call(this,s)}}}});f.msubsup.Augment({toNativeMML:function(s){var r=this.type;if(this.data[this.sup]==null){r="msub"}if(this.data[this.sub]==null){r="msup"}var p=this.NativeMMLelement(r);this.NativeMMLattributes(p);if(this.data[0]){delete this.data[0].inferred}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}}s.appendChild(p)}});f.munderover.Augment({toNativeMML:function(s){var r=this.type;if(this.data[this.under]==null){r="mover"}if(this.data[this.over]==null){r="munder"}var p=this.NativeMMLelement(r);this.NativeMMLattributes(p);if(this.data[0]){delete this.data[0].inferred}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}}s.appendChild(p)}});if(!i){var m=c.SplitList;f.mtable.Augment({toNativeMML:function(z){var s,q;if(l.tableSpacingBug){var A=this.getValues("rowspacing","columnspacing");this.nMMLtopPadding=m("0px "+A.rowspacing);this.nMMLleftPadding=m("0px "+A.columnspacing);var y=this.nMMLtopPadding,v=y.length;for(s=0,q=this.data.length;s<q;s++){if(this.data[s]){this.data[s].nMMLtopPadding=y[s<v?s:v-1]}}}if(l.tableLabelBug){for(s=0,q=this.data.length;s<q;s++){if(this.data[s]&&this.data[s].isa(f.mlabeledtr)){var u=c.config.displayAlign.charAt(0),w=this.Get("side").charAt(0);this.nMMLhasLabels=true;this.nMMLlaMatch=(u===w);this.nMMLforceWidth=(u==="c"||!!((this.width||"").match("%")));break}}}if(this.width&&this.ffTableWidthBug){var B=(this.style||"").replace(/;\s*$/,"").split(";");if(B[0]===""){B.shift()}B.push("width:"+this.width);this.style=B.join(";")}this.SUPER(arguments).toNativeMML.call(this,z);if(this.nMMLhasLabels){var r=z.firstChild;if(this.nMMLforceWidth||w!=="r"){var p=(u!=="l"?1:0)+(w==="l"?1:0);if(p){var t={columnalign:"left",columnwidth:"auto",columnspacing:"0px",columnlines:"none"};for(var o in t){if(t.hasOwnProperty(o)&&this[o]){var x=[t[o],t[o]].slice(2-p).join(" ")+" ";r.setAttribute(o,x+r.getAttribute(o))}}}}if(this.nMMLforceWidth||!this.nMMLlaMatch){r.setAttribute("width","100%")}}}});f.mtr.Augment({toNativeMML:function(v){this.SUPER(arguments).toNativeMML.call(this,v);var p=v.lastChild;if(l.tableSpacingBug){var r=this.parent.nMMLleftPadding,t=r.length;for(var w=p.firstChild,q=0;w;w=w.nextSibling,q++){a(w,this.nMMLtopPadding,r[q<t?q:t-1])}}if(l.tableLabelBug){var o=this.parent.nMMLforceWidth,u=this.parent.Get("side").charAt(0),s=c.config.displayAlign.charAt(0);if(this.parent.nMMLhasLabels&&p.firstChild){if(o||u!=="r"){j("Left",p.firstChild);if(s!=="l"){p.insertBefore(this.NativeMMLelement("mtd"),p.firstChild).setAttribute("style","padding:0")}if(u==="l"){p.insertBefore(this.NativeMMLelement("mtd"),p.firstChild).setAttribute("style","padding:0")}}if(o||u!=="l"){j("Right",p.lastChild)}}}}});f.mlabeledtr.Augment({toNativeMML:function(C){var t=this.NativeMMLelement("mtr");this.NativeMMLattributes(t);for(var u=1,s=this.data.length;u<s;u++){if(this.data[u]){this.data[u].toNativeMML(t)}else{t.appendChild(this.NativeMMLelement("mtd"))}}if(l.tableSpacingBug){var v=this.parent.nMMLleftPadding,y=v.length;u=0;for(var D=t.firstChild;D;D=D.nextSibling,u++){a(D,this.nMMLtopPadding,v[u<y?u:y-1])}}if(l.tableLabelBug&&this.data[0]){var z=this.parent.Get("side").charAt(0),x=c.config.displayAlign.charAt(0),q=c.config.displayIndent;this.data[0].toNativeMML(t);var A=t.lastChild,r=A;if(z===x){A.setAttribute("style","width:"+q);A.setAttribute("columnalign",c.config.displayAlign)}else{r=this.NativeMMLelement("mpadded");r.setAttribute("style","width:0");r.setAttribute("width","0px");r.appendChild(A.firstChild);A.appendChild(r)}j("",A);t.removeChild(A);var o=100,p=this.parent.nMMLforceWidth;if((this.parent.width||"").match(/%/)){o-=parseFloat(this.parent.width)}var B=o;if(p||z!=="r"){j("Left",t.firstChild);if(x!=="l"){if(x==="c"){B/=2}o-=B;t.insertBefore(this.NativeMMLelement("mtd"),t.firstChild).setAttribute("style","padding:0;width:"+B+"%")}if(z==="l"){t.insertBefore(A,t.firstChild)}}if(p||z!=="l"){j("Right",t.lastChild);if(x!=="r"){t.appendChild(this.NativeMMLelement("mtd")).setAttribute("style","padding:0;width:"+o+"%")}if(z==="r"){if(z!==x){r.setAttribute("lspace","-1width")}t.appendChild(A)}}}C.appendChild(t)}});f.mtd.Augment({toNativeMML:function(r){var p=r.appendChild(this.NativeMMLelement(this.type));this.NativeMMLattributes(p);if(l.mtdWidthBug){l.adjustWidths.push(p);p=p.appendChild(this.NativeMMLelement("mrow"))}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}else{p.appendChild(this.NativeMMLelement("mrow"))}}}});f.mspace.Augment({toNativeMML:function(q){this.SUPER(arguments).toNativeMML.call(this,q);if(l.spaceWidthBug&&this.width){var r=q.lastChild;var p=r.getAttribute("width");var o=(r.getAttribute("style")||"").replace(/;?\s*/,"; ");r.setAttribute("style",o+"width:"+p)}}});var n=g.fileURL(MathJax.OutputJax.fontDir+"/HTML-CSS/TeX/otf");l.Augment({config:{styles:{'[mathvariant="double-struck"]':{"font-family":"MathJax_AMS, MathJax_AMS-WEB"},'[mathvariant="script"]':{"font-family":"MathJax_Script, MathJax_Script-WEB"},'[mathvariant="fraktur"]':{"font-family":"MathJax_Fraktur, MathJax_Fraktur-WEB"},'[mathvariant="bold-script"]':{"font-family":"MathJax_Script, MathJax_Caligraphic-WEB","font-weight":"bold"},'[mathvariant="bold-fraktur"]':{"font-family":"MathJax_Fraktur, MathJax_Fraktur-WEB","font-weight":"bold"},'[mathvariant="monospace"]':{"font-family":"monospace"},'[mathvariant="sans-serif"]':{"font-family":"sans-serif"},'[mathvariant="bold-sans-serif"]':{"font-family":"sans-serif","font-weight":"bold"},'[mathvariant="sans-serif-italic"]':{"font-family":"sans-serif","font-style":"italic"},'[mathvariant="sans-serif-bold-italic"]':{"font-family":"sans-serif","font-style":"italic","font-weight":"bold"},'[class="MJX-tex-oldstyle"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB"},'[class="MJX-tex-oldstyle-bold"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB","font-weight":"bold"},'[class="MJX-tex-caligraphic"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB"},'[class="MJX-tex-caligraphic-bold"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB","font-weight":"bold"},"@font-face /*1*/":{"font-family":"MathJax_AMS-WEB",src:"url('"+n+"/MathJax_AMS-Regular.otf')"},"@font-face /*2*/":{"font-family":"MathJax_Script-WEB",src:"url('"+n+"/MathJax_Script-Regular.otf')"},"@font-face /*3*/":{"font-family":"MathJax_Fraktur-WEB",src:"url('"+n+"/MathJax_Fraktur-Regular.otf')"},"@font-face /*4*/":{"font-family":"MathJax_Caligraphic-WEB",src:"url('"+n+"/MathJax_Caligraphic-Regular.otf')"},"@font-face /*5*/":{"font-family":"MathJax_Fraktur-WEB","font-weight":"bold",src:"url('"+n+"/MathJax_Fraktur-Bold.otf')"},"@font-face /*6*/":{"font-family":"MathJax_Caligraphic-WEB","font-weight":"bold",src:"url('"+n+"/MathJax_Caligraphic-Bold.otf')"}}}})}f.math.Augment({toNativeMML:function(v){var x=this.NativeMMLelement(this.type),u=x,p;var t,r;l.adjustWidths=[];x.setAttribute("xmlns",l.MMLnamespace);this.NativeMMLattributes(x);if(l.widthBug){x=x.appendChild(this.NativeMMLelement("mrow"))}for(t=0,r=this.data.length;t<r;t++){if(this.data[t]){this.data[t].toNativeMML(x)}else{x.appendChild(this.NativeMMLelement("mrow"))}}var s=((this.data[0]||[]).data[0]||{});if(s.nMMLhasLabels){if(s.nMMLforceWidth||!s.nMMLlaMatch){x.setAttribute("style","width:100%");v.style.width=v.parentNode.style.width="100%"}if(s.nMMLlaMatch){if(v.parentNode.parentNode.nodeName.toLowerCase()==="div"){v.parentNode.parentNode.style.setProperty("margin-"+c.config.displayAlign,"0px","important")}}}v.appendChild(u);if(l.widthBug&&!(s.nMMLhasLabels&&(s.nMMLforceWidth||!s.nMMLlaMatch))){v.style.width=(u.firstChild.scrollWidth/l.ex/l.scale).toFixed(3)+"ex";p=c.getJaxFor(v);if(p){p.NativeMML.scrollWidth=u.firstChild.scrollWidth}}if(l.adjustWidths.length){var w=[];for(t=0,r=l.adjustWidths.length;t<r;t++){x=l.adjustWidths[t];var o=x.getAttribute("style")||"";if(!o.match(/(^|;)\s*min-width:/)){w.push(x.scrollWidth);var q=(x.scrollWidth/l.ex).toFixed(3)+"ex";o=o.replace(/;?\s*$/,"; ");x.setAttribute("style",o+"min-width:"+q)}}if(!p){p=c.getJaxFor(v)}if(p){p.NativeMML.mtds=w}u.MathJaxMtds=l.adjustWidths;l.adjustWidths=[]}}});f.mfenced.Augment({toNativeMML:function(w){if(!l.mfencedBug){this.SUPER(arguments).toNativeMML.call(this,w);return}var t=c.Browser.isOpera;var u,p,r;var q=this.getValues("open","close","separators");q.open=q.open.replace(/^\s+/,"").replace(/\s+$/,"");q.close=q.close.replace(/^\s+/,"").replace(/\s+$/,"");q.separators=q.separators.replace(/\s+/g,"").split("");if(q.separators.length==0){q.separators=null}else{if(q.separators.length<this.data.length-1){var v=q.separators[q.separators.length-1];for(u=this.data.length-1-q.separators.length;u>0;u--){q.separators.push(v)}}}var o=this.NativeMMLelement(t?this.type:"mrow");this.NativeMMLattributes(o);o.removeAttribute("separators");if(t){o.setAttribute("open",q.open);o.setAttribute("close",q.close);if(this.data.length>1){w.appendChild(o);w=o;o=this.NativeMMLelement("mrow")}}else{o.removeAttribute("open");o.removeAttribute("close")}if(!t){r=this.NativeMMLelement("mo");r.setAttribute("fence","true");r.textContent=q.open;o.appendChild(r)}for(u=0,p=this.data.length;u<p;u++){if(q.separators&&u>0){r=this.NativeMMLelement("mo");r.setAttribute("separator","true");r.textContent=q.separators[u-1];o.appendChild(r)}if(this.data[u]){this.data[u].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}}if(!t){r=this.NativeMMLelement("mo");r.setAttribute("fence","true");r.textContent=q.close;o.appendChild(r)}w.appendChild(o)}});f.TeXAtom.Augment({toNativeMML:function(p){var o=this.NativeMMLelement("mrow");this.NativeMMLattributes(o);this.data[0].toNativeMML(o);p.appendChild(o)}});f.chars.Augment({toNativeMML:function(o){o.appendChild(document.createTextNode(this.toString()))}});f.entity.Augment({toNativeMML:function(o){o.appendChild(document.createTextNode(this.toString()))}});f.xml.Augment({toNativeMML:function(q){for(var p=0,o=this.data.length;p<o;p++){q.appendChild(this.data[p].cloneNode(true))}}});f.mi.Augment({toNativeMML:function(p){this.SUPER(arguments).toNativeMML.call(this,p);if(l.miItalicBug){if(this.Get("mathvariant")===f.VARIANT.NORMAL){var o=p.lastChild;o.setAttribute("mathvariant",f.VARIANT.NORMAL)}}}});f.mo.Augment({toNativeMML:function(t){this.SUPER(arguments).toNativeMML.call(this,t);if(l.webkitMoSpacingBug){var o=0,s=0,v=this.parent;if(v&&v.type==="mrow"&&(v.inferred||!v.isEmbellished())){var q=this.getValues("lspace","rspace");o=q.lspace,s=q.rspace;if(l.NAMEDSPACE[o]){o=l.NAMEDSPACE[o]}if(l.NAMEDSPACE[s]){s=l.NAMEDSPACE[s]}}var u=t.lastChild;var r=e.Element("span");r.style.cssText=(u.getAttribute("style")||"");r.style.setProperty("-webkit-margin-start",o);r.style.setProperty("-webkit-margin-end",s);u.setAttribute("style",r.style.cssText)}}});f.mmultiscripts.Augment({toNativeMML:function(s){if(!l.mmultiscriptsBug||this.data.length===0){this.SUPER(arguments).toNativeMML.call(this,s);return}var q=this.NativeMMLelement("mrow");this.NativeMMLattributes(q);if(this.data[0]){this.data[0].toNativeMML(q)}else{q.appendChild(this.NativeMMLelement("mrow"))}base=q.removeChild(q.lastChild);var p=this.data.length,r,o;for(r=1;r<p;r+=2){if(this.data[r].type==="mprescripts"){break}o=this.NativeMMLelement("msubsup");o.appendChild(base);if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}if(r+1<p&&this.data[r+1]){this.data[r+1].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}base=o}q.appendChild(base);for(r++;r<p;r+=2){o=this.NativeMMLelement("msubsup");o.appendChild(this.NativeMMLelement("mrow"));if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}if(r+1<p&&this.data[r+1]){this.data[r+1].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}q.insertBefore(o,base)}s.appendChild(q)}});c.Register.StartupHook("TeX mathchoice Ready",function(){f.TeXmathchoice.Augment({toNativeMML:function(o){this.Core().toNativeMML(o)}})});setTimeout(MathJax.Callback(["loadComplete",l,"jax.js"]),0)});c.Browser.Select({MSIE:function(m){var n=(document.documentMode||0);l.msieIE8HeightBug=(n===8)},Opera:function(m){l.operaPositionBug=true;l.stretchyMoBug=true;l.tableLabelBug=true;l.mfencedBug=true;l.miBug=true;l.mmultiscriptsBug=true},Firefox:function(m){l.ffTableWidthBug=!m.versionAtLeast("13.0");l.forceReflow=true;l.widthBug=true;l.spaceWidthBug=!m.versionAtLeast("20.0");l.mtdWidthBug=true;l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true},Chrome:function(m){l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true},Safari:function(m){l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true;l.miItalicBug=true;l.webkitMoSpacingBug=true;l.spaceWidthBug=true;l.mmultiscriptsBug=true}});c.Register.StartupHook("End Cookie",function(){if(c.config.menuSettings.zoom!=="None"){g.Require("[MathJax]/extensions/MathZoom.js")}})})(MathJax.OutputJax.NativeMML,MathJax.Hub,MathJax.Ajax,MathJax.HTML);
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MathJax.Ajax.loadComplete("[MathJax]/config/TeX-AMS-MML_HTMLorMML-full.js");




OPS/xhtml/science11/mathjax/config/MMLorHTML.js
/*
 *  /MathJax/config/MMLorHTML.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
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OPS/xhtml/science11/mathjax/config/MML_HTMLorMML.js
/*
 *  /MathJax/config/MML_HTMLorMML.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/jax/input/MathML/jax.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
(function(c,g,k,f,b){var q="2.3";var j=MathJax.Callback.Signal("menu");MathJax.Extension.MathMenu={version:q,signal:j};var o=function(r){return MathJax.Localization._.apply(MathJax.Localization,[["MathMenu",r]].concat([].slice.call(arguments,1)))};var n=c.Browser.isPC,l=c.Browser.isMSIE,e=((document.documentMode||0)>8);var i=(n?null:"5px");var p=c.CombineConfig("MathMenu",{delay:150,closeImg:k.fileURL(b.imageDir+"/CloseX-31.png"),showRenderer:true,showMathPlayer:true,showFontMenu:false,showContext:false,showDiscoverable:false,showLocale:true,showLocaleURL:false,semanticsAnnotations:{TeX:["TeX","LaTeX","application/x-tex"],StarMath:["StarMath 5.0"],Maple:["Maple"],ContentMathML:["MathML-Content","application/mathml-content+xml"],OpenMath:["OpenMath"]},windowSettings:{status:"no",toolbar:"no",locationbar:"no",menubar:"no",directories:"no",personalbar:"no",resizable:"yes",scrollbars:"yes",width:400,height:300,left:Math.round((screen.width-400)/2),top:Math.round((screen.height-300)/3)},styles:{"#MathJax_About":{position:"fixed",left:"50%",width:"auto","text-align":"center",border:"3px outset",padding:"1em 2em","background-color":"#DDDDDD",color:"black",cursor:"default","font-family":"message-box","font-size":"120%","font-style":"normal","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","z-index":201,"border-radius":"15px","-webkit-border-radius":"15px","-moz-border-radius":"15px","-khtml-border-radius":"15px","box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},".MathJax_Menu":{position:"absolute","background-color":"white",color:"black",width:"auto",padding:(n?"2px":"5px 0px"),border:"1px solid #CCCCCC",margin:0,cursor:"default",font:"menu","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","z-index":201,"border-radius":i,"-webkit-border-radius":i,"-moz-border-radius":i,"-khtml-border-radius":i,"box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},".MathJax_MenuItem":{padding:(n?"2px 2em":"1px 2em"),background:"transparent"},".MathJax_MenuArrow":{position:"absolute",right:".5em",color:"#666666","font-family":(l?"'Arial unicode MS'":null)},".MathJax_MenuActive .MathJax_MenuArrow":{color:"white"},".MathJax_MenuCheck":{position:"absolute",left:".7em","font-family":(l?"'Arial unicode MS'":null)},".MathJax_MenuRadioCheck":{position:"absolute",left:(n?"1em":".7em")},".MathJax_MenuLabel":{padding:(n?"2px 2em 4px 1.33em":"1px 2em 3px 1.33em"),"font-style":"italic"},".MathJax_MenuRule":{"border-top":(n?"1px solid #CCCCCC":"1px solid #DDDDDD"),margin:(n?"4px 1px 0px":"4px 3px")},".MathJax_MenuDisabled":{color:"GrayText"},".MathJax_MenuActive":{"background-color":(n?"Highlight":"#606872"),color:(n?"HighlightText":"white")},".MathJax_Menu_Close":{position:"absolute",width:"31px",height:"31px",top:"-15px",left:"-15px"}}});var h,d;c.Register.StartupHook("MathEvents Ready",function(){h=MathJax.Extension.MathEvents.Event.False;d=MathJax.Extension.MathEvents.Hover});var a=MathJax.Menu=MathJax.Object.Subclass({version:q,items:[],posted:false,title:null,margin:5,Init:function(r){this.items=[].slice.call(arguments,0)},With:function(r){if(r){c.Insert(this,r)}return this},Post:function(s,B){if(!s){s=window.event}var r=document.getElementById("MathJax_MenuFrame");if(!r){r=a.Background(this);delete m.lastItem;delete m.lastMenu;delete a.skipUp;j.Post(["post",a.jax])}var t=g.addElement(r,"div",{onmouseup:a.Mouseup,ondblclick:h,ondragstart:h,onselectstart:h,oncontextmenu:h,menuItem:this,className:"MathJax_Menu"});MathJax.Localization.setCSS(t);for(var v=0,u=this.items.length;v<u;v++){this.items[v].Create(t)}if(a.isMobile){g.addElement(t,"span",{className:"MathJax_Menu_Close",menu:B,ontouchstart:a.Close,ontouchend:h,onmousedown:a.Close,onmouseup:h},[["img",{src:p.closeImg,style:{width:"100%",height:"100%"}}]])}this.posted=true;t.style.width=(t.offsetWidth+2)+"px";var A=s.pageX,z=s.pageY;if(!A&&!z){A=s.clientX+document.body.scrollLeft+document.documentElement.scrollLeft;z=s.clientY+document.body.scrollTop+document.documentElement.scrollTop}if(!B){if(A+t.offsetWidth>document.body.offsetWidth-this.margin){A=document.body.offsetWidth-t.offsetWidth-this.margin}if(a.isMobile){A=Math.max(5,A-Math.floor(t.offsetWidth/2));z-=20}a.skipUp=s.isContextMenu}else{var w="left",C=B.offsetWidth;A=(a.isMobile?30:C-2);z=0;while(B&&B!==r){A+=B.offsetLeft;z+=B.offsetTop;B=B.parentNode}if(A+t.offsetWidth>document.body.offsetWidth-this.margin&&!a.isMobile){w="right";A=Math.max(this.margin,A-C-t.offsetWidth+6)}if(!n){t.style["borderRadiusTop"+w]=0;t.style["WebkitBorderRadiusTop"+w]=0;t.style["MozBorderRadiusTop"+w]=0;t.style["KhtmlBorderRadiusTop"+w]=0}}t.style.left=A+"px";t.style.top=z+"px";if(document.selection&&document.selection.empty){document.selection.empty()}return h(s)},Remove:function(r,s){j.Post(["unpost",a.jax]);var t=document.getElementById("MathJax_MenuFrame");if(t){t.parentNode.removeChild(t);if(this.msieFixedPositionBug){detachEvent("onresize",a.Resize)}}if(a.jax.hover){delete a.jax.hover.nofade;d.UnHover(a.jax)}return h(r)},Find:function(r){return this.FindN(1,r,[].slice.call(arguments,1))},FindId:function(r){return this.FindN(0,r,[].slice.call(arguments,1))},FindN:function(v,s,u){for(var t=0,r=this.items.length;t<r;t++){if(this.items[t].name[v]===s){if(u.length){if(!this.items[t].menu){return null}return this.items[t].menu.FindN(v,u[0],u.slice(1))}return this.items[t]}}return null},IndexOf:function(r){return this.IndexOfN(1,r)},IndexOfId:function(r){return this.IndexOfN(0,r)},IndexOfN:function(u,s){for(var t=0,r=this.items.length;t<r;t++){if(this.items[t].name[u]===s){return t}}return null}},{config:p,div:null,Close:function(r){return a.Event(r,this.menu||this.parentNode,(this.menu?"Touchend":"Remove"))},Remove:function(r){return a.Event(r,this,"Remove")},Mouseover:function(r){return a.Event(r,this,"Mouseover")},Mouseout:function(r){return a.Event(r,this,"Mouseout")},Mousedown:function(r){return a.Event(r,this,"Mousedown")},Mouseup:function(r){return a.Event(r,this,"Mouseup")},Touchstart:function(r){return a.Event(r,this,"Touchstart")},Touchend:function(r){return a.Event(r,this,"Touchend")},Event:function(t,v,r,u){if(a.skipMouseover&&r==="Mouseover"&&!u){return h(t)}if(a.skipUp){if(r.match(/Mouseup|Touchend/)){delete a.skipUp;return h(t)}if(r==="Touchstart"||(r==="Mousedown"&&!a.skipMousedown)){delete a.skipUp}}if(!t){t=window.event}var s=v.menuItem;if(s&&s[r]){return s[r](t,v)}return null},BGSTYLE:{position:"absolute",left:0,top:0,"z-index":200,width:"100%",height:"100%",border:0,padding:0,margin:0},Background:function(s){var t=g.addElement(document.body,"div",{style:this.BGSTYLE,id:"MathJax_MenuFrame"},[["div",{style:this.BGSTYLE,menuItem:s,onmousedown:this.Remove}]]);var r=t.firstChild;if(a.msieBackgroundBug){r.style.backgroundColor="white";r.style.filter="alpha(opacity=0)"}if(a.msieFixedPositionBug){t.width=t.height=0;this.Resize();attachEvent("onresize",this.Resize)}else{r.style.position="fixed"}return t},Resize:function(){setTimeout(a.SetWH,0)},SetWH:function(){var r=document.getElementById("MathJax_MenuFrame");if(r){r=r.firstChild;r.style.width=r.style.height="1px";r.style.width=document.body.scrollWidth+"px";r.style.height=document.body.scrollHeight+"px"}},saveCookie:function(){g.Cookie.Set("menu",this.cookie)},getCookie:function(){this.cookie=g.Cookie.Get("menu")},getImages:function(){if(a.isMobile){var r=new Image();r.src=p.closeImg}}});var m=a.ITEM=MathJax.Object.Subclass({name:"",Create:function(s){if(!this.hidden){var r={onmouseover:a.Mouseover,onmouseout:a.Mouseout,onmouseup:a.Mouseup,onmousedown:a.Mousedown,ondragstart:h,onselectstart:h,onselectend:h,ontouchstart:a.Touchstart,ontouchend:a.Touchend,className:"MathJax_MenuItem",menuItem:this};if(this.disabled){r.className+=" MathJax_MenuDisabled"}g.addElement(s,"div",r,this.Label(r,s))}},Name:function(){return o(this.name[0],this.name[1])},Mouseover:function(v,x){if(!this.disabled){this.Activate(x)}if(!this.menu||!this.menu.posted){var w=document.getElementById("MathJax_MenuFrame").childNodes,s=x.parentNode.childNodes;for(var t=0,r=s.length;t<r;t++){var u=s[t].menuItem;if(u&&u.menu&&u.menu.posted){u.Deactivate(s[t])}}r=w.length-1;while(r>=0&&x.parentNode.menuItem!==w[r].menuItem){w[r].menuItem.posted=false;w[r].parentNode.removeChild(w[r]);r--}if(this.Timer&&!a.isMobile){this.Timer(v,x)}}},Mouseout:function(r,s){if(!this.menu||!this.menu.posted){this.Deactivate(s)}if(this.timer){clearTimeout(this.timer);delete this.timer}},Mouseup:function(r,s){return this.Remove(r,s)},Touchstart:function(r,s){return this.TouchEvent(r,s,"Mousedown")},Touchend:function(r,s){return this.TouchEvent(r,s,"Mouseup")},TouchEvent:function(s,t,r){if(this!==m.lastItem){if(m.lastMenu){a.Event(s,m.lastMenu,"Mouseout")}a.Event(s,t,"Mouseover",true);m.lastItem=this;m.lastMenu=t}if(this.nativeTouch){return null}a.Event(s,t,r);return false},Remove:function(r,s){s=s.parentNode.menuItem;return s.Remove(r,s)},Activate:function(r){this.Deactivate(r);r.className+=" MathJax_MenuActive"},Deactivate:function(r){r.className=r.className.replace(/ MathJax_MenuActive/,"")},With:function(r){if(r){c.Insert(this,r)}return this}});a.ITEM.COMMAND=a.ITEM.Subclass({action:function(){},Init:function(r,t,s){if(!(r instanceof Array)){r=[r,r]}this.name=r;this.action=t;this.With(s)},Label:function(r,s){return[this.Name()]},Mouseup:function(r,s){if(!this.disabled){this.Remove(r,s);j.Post(["command",this]);this.action.call(this,r)}return h(r)}});a.ITEM.SUBMENU=a.ITEM.Subclass({menu:null,marker:(n&&!c.Browser.isSafari?"\u25B6":"\u25B8"),Init:function(r,t){if(!(r instanceof Array)){r=[r,r]}this.name=r;var s=1;if(!(t instanceof a.ITEM)){this.With(t),s++}this.menu=a.apply(a,[].slice.call(arguments,s))},Label:function(r,s){this.menu.posted=false;return[this.Name()+" ",["span",{className:"MathJax_MenuArrow"},[this.marker]]]},Timer:function(r,s){if(this.timer){clearTimeout(this.timer)}r={clientX:r.clientX,clientY:r.clientY};this.timer=setTimeout(f(["Mouseup",this,r,s]),p.delay)},Touchend:function(s,u){var t=this.menu.posted;var r=this.SUPER(arguments).Touchend.apply(this,arguments);if(t){this.Deactivate(u);delete m.lastItem;delete m.lastMenu}return r},Mouseup:function(s,u){if(!this.disabled){if(!this.menu.posted){if(this.timer){clearTimeout(this.timer);delete this.timer}this.menu.Post(s,u)}else{var t=document.getElementById("MathJax_MenuFrame").childNodes,r=t.length-1;while(r>=0){var v=t[r];v.menuItem.posted=false;v.parentNode.removeChild(v);if(v.menuItem===this.menu){break}r--}}}return h(s)}});a.ITEM.RADIO=a.ITEM.Subclass({variable:null,marker:(n?"\u25CF":"\u2713"),Init:function(s,r,t){if(!(s instanceof Array)){s=[s,s]}this.name=s;this.variable=r;this.With(t);if(this.value==null){this.value=this.name[0]}},Label:function(s,t){var r={className:"MathJax_MenuRadioCheck"};if(p.settings[this.variable]!==this.value){r={style:{display:"none"}}}return[["span",r,[this.marker]]," "+this.Name()]},Mouseup:function(u,v){if(!this.disabled){var w=v.parentNode.childNodes;for(var s=0,r=w.length;s<r;s++){var t=w[s].menuItem;if(t&&t.variable===this.variable){w[s].firstChild.style.display="none"}}v.firstChild.display="";p.settings[this.variable]=this.value;a.cookie[this.variable]=p.settings[this.variable];a.saveCookie();j.Post(["radio button",this])}this.Remove(u,v);if(this.action&&!this.disabled){this.action.call(a,this)}return h(u)}});a.ITEM.CHECKBOX=a.ITEM.Subclass({variable:null,marker:"\u2713",Init:function(s,r,t){if(!(s instanceof Array)){s=[s,s]}this.name=s;this.variable=r;this.With(t)},Label:function(s,t){var r={className:"MathJax_MenuCheck"};if(!p.settings[this.variable]){r={style:{display:"none"}}}return[["span",r,[this.marker]]," "+this.Name()]},Mouseup:function(r,s){if(!this.disabled){s.firstChild.display=(p.settings[this.variable]?"none":"");p.settings[this.variable]=!p.settings[this.variable];a.cookie[this.variable]=p.settings[this.variable];a.saveCookie();j.Post(["checkbox",this])}this.Remove(r,s);if(this.action&&!this.disabled){this.action.call(a,this)}return h(r)}});a.ITEM.LABEL=a.ITEM.Subclass({Init:function(r,s){if(!(r instanceof Array)){r=[r,r]}this.name=r;this.With(s)},Label:function(r,s){delete r.onmouseover,delete r.onmouseout;delete r.onmousedown;r.className+=" MathJax_MenuLabel";return[this.Name()]}});a.ITEM.RULE=a.ITEM.Subclass({Label:function(r,s){delete r.onmouseover,delete r.onmouseout;delete r.onmousedown;r.className+=" MathJax_MenuRule";return null}});a.About=function(){var t=b["HTML-CSS"]||{};var s=(t.imgFonts?"image":(t.fontInUse?(t.webFonts?"web":"local")+" "+t.fontInUse:(b.SVG?"web SVG":"generic")))+" fonts";var x=(!t.webFonts||t.imgFonts?null:t.allowWebFonts.replace(/otf/,"woff or otf")+" fonts");var r=["MathJax.js v"+MathJax.fileversion,["br"]];r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}]);a.About.GetJax(r,MathJax.InputJax,["InputJax","%1 Input Jax v%2"]);a.About.GetJax(r,MathJax.OutputJax,["OutputJax","%1 Output Jax v%2"]);a.About.GetJax(r,MathJax.ElementJax,["ElementJax","%1 Element Jax v%2"]);r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}]);a.About.GetJax(r,MathJax.Extension,["Extension","%1 Extension v%2"],true);r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}],["center",{},[c.Browser+" v"+c.Browser.version+(x?" \u2014 "+o(x.replace(/ /g,""),x):"")]]);a.About.div=a.Background(a.About);var v=g.addElement(a.About.div,"div",{id:"MathJax_About"},[["b",{style:{fontSize:"120%"}},["MathJax"]]," v"+MathJax.version,["br"],o(s.replace(/ /g,""),"using "+s),["br"],["br"],["span",{style:{display:"inline-block","text-align":"left","font-size":"80%","max-height":"20em",overflow:"auto","background-color":"#E4E4E4",padding:".4em .6em",border:"1px inset"}},r],["br"],["br"],["a",{href:"http://www.mathjax.org/"},["www.mathjax.org"]],["img",{src:p.closeImg,style:{width:"21px",height:"21px",position:"absolute",top:".2em",right:".2em"},onclick:a.About.Remove}]]);MathJax.Localization.setCSS(v);var w=(document.documentElement||{});var u=window.innerHeight||w.clientHeight||w.scrollHeight||0;if(a.prototype.msieAboutBug){v.style.width="20em";v.style.position="absolute";v.style.left=Math.floor((document.documentElement.scrollWidth-v.offsetWidth)/2)+"px";v.style.top=(Math.floor((u-v.offsetHeight)/3)+document.body.scrollTop)+"px"}else{v.style.marginLeft=Math.floor(-v.offsetWidth/2)+"px";v.style.top=Math.floor((u-v.offsetHeight)/3)+"px"}};a.About.Remove=function(r){if(a.About.div){document.body.removeChild(a.About.div);delete a.About.div}};a.About.GetJax=function(s,x,v,u){var w=[];for(var y in x){if(x.hasOwnProperty(y)&&x[y]){if((u&&x[y].version)||(x[y].isa&&x[y].isa(x))){w.push(o(v[0],v[1],(x[y].id||y),x[y].version))}}}w.sort();for(var t=0,r=w.length;t<r;t++){s.push(w[t],["br"])}return s};a.Help=function(){k.Require("[MathJax]/extensions/HelpDialog.js",function(){MathJax.Extension.Help.Dialog()})};a.ShowSource=function(v){if(!v){v=window.event}var u={screenX:v.screenX,screenY:v.screenY};if(!a.jax){return}if(this.format==="MathML"){var s=MathJax.ElementJax.mml;if(s&&typeof(s.mbase.prototype.toMathML)!=="undefined"){try{a.ShowSource.Text(a.jax.root.toMathML(),v)}catch(t){if(!t.restart){throw t}f.After([this,a.ShowSource,u],t.restart)}}else{if(!k.loadingToMathML){k.loadingToMathML=true;a.ShowSource.Window(v);f.Queue(k.Require("[MathJax]/extensions/toMathML.js"),function(){delete k.loadingToMathML;if(!s.mbase.prototype.toMathML){s.mbase.prototype.toMathML=function(){}}},[this,a.ShowSource,u]);return}}}else{if(this.format==="Error"){a.ShowSource.Text(a.jax.errorText,v)}else{if(p.semanticsAnnotations[this.format]){var r=a.jax.root.getAnnotation(this.format);if(r.data[0]){a.ShowSource.Text(r.data[0].toString())}}else{if(a.jax.originalText==null){alert(o("NoOriginalForm","No original form available"));return}a.ShowSource.Text(a.jax.originalText,v)}}}};a.ShowSource.Window=function(s){if(!a.ShowSource.w){var t=[],r=p.windowSettings;for(var u in r){if(r.hasOwnProperty(u)){t.push(u+"="+r[u])}}a.ShowSource.w=window.open("","_blank",t.join(","))}return a.ShowSource.w};a.ShowSource.Text=function(v,t){var r=a.ShowSource.Window(t);delete a.ShowSource.w;v=v.replace(/^\s*/,"").replace(/\s*$/,"");v=v.replace(/&/g,"&amp;").replace(/</g,"&lt;").replace(/>/g,"&gt;");var u=o("EqSource","MathJax Equation Source");if(a.isMobile){r.document.open();r.document.write("<html><head><meta name='viewport' content='width=device-width, initial-scale=1.0' /><title>"+u+"</title></head><body style='font-size:85%'>");r.document.write("<pre>"+v+"</pre>");r.document.write("<hr><input type='button' value='"+o("Close","Close")+"' onclick='window.close()' />");r.document.write("</body></html>");r.document.close()}else{r.document.open();r.document.write("<html><head><title>"+u+"</title></head><body style='font-size:85%'>");r.document.write("<table><tr><td><pre>"+v+"</pre></td></tr></table>");r.document.write("</body></html>");r.document.close();var s=r.document.body.firstChild;setTimeout(function(){var A=(r.outerHeight-r.innerHeight)||30,z=(r.outerWidth-r.innerWidth)||30,w,B;z=Math.max(100,Math.min(Math.floor(0.5*screen.width),s.offsetWidth+z+25));A=Math.max(40,Math.min(Math.floor(0.5*screen.height),s.offsetHeight+A+25));r.resizeTo(z,A);if(t&&t.screenX!=null){w=Math.max(0,Math.min(t.screenX-Math.floor(z/2),screen.width-z-20));B=Math.max(0,Math.min(t.screenY-Math.floor(A/2),screen.height-A-20));r.moveTo(w,B)}},50)}};a.Scale=function(){var s=b["HTML-CSS"],r=b.NativeMML,v=b.SVG;var u=(s||r||v||{config:{scale:100}}).config.scale;var t=prompt(o("ScaleMath","Scale all mathematics (compared to surrounding text) by"),u+"%");if(t){if(t.match(/^\s*\d+(\.\d*)?\s*%?\s*$/)){t=parseFloat(t);if(t){if(t!==u){if(s){s.config.scale=t}if(r){r.config.scale=t}if(v){v.config.scale=t}a.cookie.scale=t;a.saveCookie();c.Reprocess()}}else{alert(o("NonZeroScale","The scale should not be zero"))}}else{alert(o("PercentScale","The scale should be a percentage (e.g., 120%%)"))}}};a.Zoom=function(){if(!MathJax.Extension.MathZoom){k.Require("[MathJax]/extensions/MathZoom.js")}};a.Renderer=function(){var s=c.outputJax["jax/mml"];if(s[0]!==p.settings.renderer){var v=c.Browser,u,r=a.Renderer.Messages,t;switch(p.settings.renderer){case"NativeMML":if(!p.settings.warnedMML){if(v.isChrome&&v.version.substr(0,3)!=="24."){u=r.MML.WebKit}else{if(v.isSafari&&!v.versionAtLeast("5.0")){u=r.MML.WebKit}else{if(v.isMSIE){if(!v.hasMathPlayer){u=r.MML.MSIE}}else{u=r.MML[v]}}}t="warnedMML"}break;case"SVG":if(!p.settings.warnedSVG){if(v.isMSIE&&!e){u=r.SVG.MSIE}}break}if(u){u=o(u[0],u[1]);u+="\n\n";u+=o("SwitchAnyway","Switch the renderer anyway?\n\n(Press OK to switch, CANCEL to continue with the current renderer)");a.cookie.renderer=s[0].id;a.saveCookie();if(!confirm(u)){a.cookie.renderer=p.settings.renderer=g.Cookie.Get("menu").renderer;a.saveCookie();return}if(t){a.cookie.warned=p.settings.warned=true}a.cookie.renderer=p.settings.renderer;a.saveCookie()}c.Queue(["setRenderer",c,p.settings.renderer,"jax/mml"],["Rerender",c])}};a.Renderer.Messages={MML:{WebKit:["WebkitNativeMMLWarning","Your browser doesn't seem to support MathML natively, so switching to MathML output may cause the mathematics on the page to become unreadable."],MSIE:["MSIENativeMMLWarning","Internet Explorer requires the MathPlayer plugin in order to process MathML output."],Opera:["OperaNativeMMLWarning","Opera's support for MathML is limited, so switching to MathML output may cause some expressions to render poorly."],Safari:["SafariNativeMMLWarning","Your browser's native MathML does not implement all the features used by MathJax, so some expressions may not render properly."],Firefox:["FirefoxNativeMMLWarning","Your browser's native MathML does not implement all the features used by MathJax, so some expressions may not render properly."]},SVG:{MSIE:["MSIESVGWarning","SVG is not implemented in Internet Explorer prior to IE9 or when it is emulating IE8 or below. Switching to SVG output will cause the mathematics to not display properly."]}};a.Font=function(){var r=b["HTML-CSS"];if(!r){return}document.location.reload()};a.Locale=function(){MathJax.Localization.setLocale(p.settings.locale);MathJax.Hub.Queue(["Reprocess",MathJax.Hub])};a.LoadLocale=function(){var r=prompt(o("LoadURL","Load translation data from this URL:"));if(r){if(!r.match(/\.js$/)){alert(o("BadURL","The URL should be for a javascript file that defines MathJax translation data.  Javascript file names should end with '.js'"))}k.Require(r,function(s){if(s!=k.STATUS.OK){alert(o("BadData","Failed to load translation data from %1",r))}})}};a.MPEvents=function(t){var s=p.settings.discoverable,r=a.MPEvents.Messages;if(!e){if(p.settings.mpMouse&&!confirm(o.apply(o,r.IE8warning))){delete a.cookie.mpContext;delete p.settings.mpContext;delete a.cookie.mpMouse;delete p.settings.mpMouse;a.saveCookie();return}p.settings.mpContext=p.settings.mpMouse;a.cookie.mpContext=a.cookie.mpMouse=p.settings.mpMouse;a.saveCookie();MathJax.Hub.Queue(["Rerender",MathJax.Hub])}else{if(!s&&t.name[1]==="Menu Events"&&p.settings.mpContext){alert(o.apply(o,r.IE9warning))}}};a.MPEvents.Messages={IE8warning:["IE8warning","This will disable the MathJax menu and zoom features, but you can Alt-Click on an expression to obtain the MathJax menu instead.\n\nReally change the MathPlayer settings?"],IE9warning:["IE9warning","The MathJax contextual menu will be disabled, but you can Alt-Click on an expression to obtain the MathJax menu instead."]};c.Browser.Select({MSIE:function(r){var s=(document.compatMode==="BackCompat");var t=r.versionAtLeast("8.0")&&document.documentMode>7;a.Augment({margin:20,msieBackgroundBug:(document.documentMode<9),msieFixedPositionBug:(s||!t),msieAboutBug:s});if(e){delete p.styles["#MathJax_About"].filter;delete p.styles[".MathJax_Menu"].filter}},Firefox:function(r){a.skipMouseover=r.isMobile&&r.versionAtLeast("6.0");a.skipMousedown=r.isMobile}});a.isMobile=c.Browser.isMobile;a.noContextMenu=c.Browser.noContextMenu;a.CreateLocaleMenu=function(){if(!a.menu){return}var w=a.menu.Find("Language").menu,t=w.items;var s=[],y=MathJax.Localization.strings;for(var x in y){if(y.hasOwnProperty(x)){s.push(x)}}s=s.sort();w.items=[];for(var u=0,r=s.length;u<r;u++){var v=y[s[u]].menuTitle;if(v){v+=" ("+s[u]+")"}else{v=s[u]}w.items.push(m.RADIO([s[u],v],"locale",{action:a.Locale}))}w.items.push(t[t.length-2],t[t.length-1])};a.CreateAnnotationMenu=function(){if(!a.menu){return}var t=a.menu.Find("Show Math As","Annotation").menu;var s=p.semanticsAnnotations;for(var r in s){if(s.hasOwnProperty(r)){t.items.push(m.COMMAND([r,r],a.ShowSource,{hidden:true,nativeTouch:true,format:r}))}}};c.Register.StartupHook("End Config",function(){p.settings=c.config.menuSettings;if(typeof(p.settings.showRenderer)!=="undefined"){p.showRenderer=p.settings.showRenderer}if(typeof(p.settings.showFontMenu)!=="undefined"){p.showFontMenu=p.settings.showFontMenu}if(typeof(p.settings.showContext)!=="undefined"){p.showContext=p.settings.showContext}a.getCookie();a.menu=a(m.SUBMENU(["Show","Show Math As"],m.COMMAND(["MathMLcode","MathML Code"],a.ShowSource,{nativeTouch:true,format:"MathML"}),m.COMMAND(["Original","Original Form"],a.ShowSource,{nativeTouch:true}),m.SUBMENU(["Annotation","Annotation"],{disabled:true}),m.RULE(),m.CHECKBOX(["texHints","Show TeX hints in MathML"],"texHints")),m.RULE(),m.SUBMENU(["Settings","Math Settings"],m.SUBMENU(["ZoomTrigger","Zoom Trigger"],m.RADIO(["Hover","Hover"],"zoom",{action:a.Zoom}),m.RADIO(["Click","Click"],"zoom",{action:a.Zoom}),m.RADIO(["DoubleClick","Double-Click"],"zoom",{action:a.Zoom}),m.RADIO(["NoZoom","No Zoom"],"zoom",{value:"None"}),m.RULE(),m.LABEL(["TriggerRequires","Trigger Requires:"]),m.CHECKBOX((c.Browser.isMac?["Option","Option"]:["Alt","Alt"]),"ALT"),m.CHECKBOX(["Command","Command"],"CMD",{hidden:!c.Browser.isMac}),m.CHECKBOX(["Control","Control"],"CTRL",{hidden:c.Browser.isMac}),m.CHECKBOX(["Shift","Shift"],"Shift")),m.SUBMENU(["ZoomFactor","Zoom Factor"],m.RADIO("125%","zscale"),m.RADIO("133%","zscale"),m.RADIO("150%","zscale"),m.RADIO("175%","zscale"),m.RADIO("200%","zscale"),m.RADIO("250%","zscale"),m.RADIO("300%","zscale"),m.RADIO("400%","zscale")),m.RULE(),m.SUBMENU(["Renderer","Math Renderer"],{hidden:!p.showRenderer},m.RADIO("HTML-CSS","renderer",{action:a.Renderer}),m.RADIO("MathML","renderer",{action:a.Renderer,value:"NativeMML"}),m.RADIO("SVG","renderer",{action:a.Renderer})),m.SUBMENU("MathPlayer",{hidden:!c.Browser.isMSIE||!p.showMathPlayer,disabled:!c.Browser.hasMathPlayer},m.LABEL(["MPHandles","Let MathPlayer Handle:"]),m.CHECKBOX(["MenuEvents","Menu Events"],"mpContext",{action:a.MPEvents,hidden:!e}),m.CHECKBOX(["MouseEvents","Mouse Events"],"mpMouse",{action:a.MPEvents,hidden:!e}),m.CHECKBOX(["MenuAndMouse","Mouse and Menu Events"],"mpMouse",{action:a.MPEvents,hidden:e})),m.SUBMENU(["FontPrefs","Font Preference"],{hidden:!p.showFontMenu},m.LABEL(["ForHTMLCSS","For HTML-CSS:"]),m.RADIO(["Auto","Auto"],"font",{action:a.Font}),m.RULE(),m.RADIO(["TeXLocal","TeX (local)"],"font",{action:a.Font}),m.RADIO(["TeXWeb","TeX (web)"],"font",{action:a.Font}),m.RADIO(["TeXImage","TeX (image)"],"font",{action:a.Font}),m.RULE(),m.RADIO(["STIXLocal","STIX (local)"],"font",{action:a.Font}),m.RADIO(["STIXWeb","STIX (web)"],"font",{action:a.Font}),m.RULE(),m.RADIO(["AsanaMathWeb","Asana Math (web)"],"font",{action:a.Font}),m.RADIO(["GyrePagellaWeb","Gyre Pagella (web)"],"font",{action:a.Font}),m.RADIO(["GyreTermesWeb","Gyre Termes (web)"],"font",{action:a.Font}),m.RADIO(["LatinModernWeb","Latin Modern (web)"],"font",{action:a.Font}),m.RADIO(["NeoEulerWeb","Neo Euler (web)"],"font",{action:a.Font})),m.SUBMENU(["ContextMenu","Contextual Menu"],{hidden:!p.showContext},m.RADIO("MathJax","context"),m.RADIO(["Browser","Browser"],"context")),m.COMMAND(["Scale","Scale All Math ..."],a.Scale),m.RULE().With({hidden:!p.showDiscoverable,name:["","discover_rule"]}),m.CHECKBOX(["Discoverable","Highlight on Hover"],"discoverable",{hidden:!p.showDiscoverable})),m.SUBMENU(["Locale","Language"],{hidden:!p.showLocale},m.RADIO("en","locale",{action:a.Locale}),m.RULE().With({hidden:!p.showLocaleURL,name:["","localURL_rule"]}),m.COMMAND(["LoadLocale","Load from URL ..."],a.LoadLocale,{hidden:!p.showLocaleURL})),m.RULE(),m.COMMAND(["About","About MathJax"],a.About),m.COMMAND(["Help","MathJax Help"],a.Help));if(a.isMobile){(function(){var s=p.settings;var r=a.menu.Find("Math Settings","Zoom Trigger").menu;r.items[0].disabled=r.items[1].disabled=true;if(s.zoom==="Hover"||s.zoom=="Click"){s.zoom="None"}r.items=r.items.slice(0,4);if(navigator.appVersion.match(/[ (]Android[) ]/)){a.ITEM.SUBMENU.Augment({marker:"\u00BB"})}})()}a.CreateLocaleMenu();a.CreateAnnotationMenu()});a.showRenderer=function(r){a.cookie.showRenderer=p.showRenderer=r;a.saveCookie();a.menu.Find("Math Settings","Math Renderer").hidden=!r};a.showMathPlayer=function(r){a.cookie.showMathPlayer=p.showMathPlayer=r;a.saveCookie();a.menu.Find("Math Settings","MathPlayer").hidden=!r};a.showFontMenu=function(r){a.cookie.showFontMenu=p.showFontMenu=r;a.saveCookie();a.menu.Find("Math Settings","Font Preference").hidden=!r};a.showContext=function(r){a.cookie.showContext=p.showContext=r;a.saveCookie();a.menu.Find("Math Settings","Contextual Menu").hidden=!r};a.showDiscoverable=function(r){a.cookie.showDiscoverable=p.showDiscoverable=r;a.saveCookie();a.menu.Find("Math Settings","Highlight on Hover").hidden=!r;a.menu.Find("Math Settings","discover_rule").hidden=!r};a.showLocale=function(r){a.cookie.showLocale=p.showLocale=r;a.saveCookie();a.menu.Find("Language").hidden=!r};MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){if(!MathJax.OutputJax["HTML-CSS"].config.imageFont){a.menu.Find("Math Settings","Font Preference","TeX (image)").disabled=true}});f.Queue(c.Register.StartupHook("End Config",{}),["getImages",a],["Styles",k,p.styles],["Post",c.Startup.signal,"MathMenu Ready"],["loadComplete",k,"[MathJax]/extensions/MathMenu.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.CallBack,MathJax.OutputJax);
MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
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MathJax.Ajax.loadComplete("[MathJax]/config/MML_HTMLorMML.js");




OPS/xhtml/science11/mathjax/config/Accessible-full.js
/*
 *  /MathJax/config/Accessible-full.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js",
  "[MathJax]/jax/output/NativeMML/jax.js",
  "[MathJax]/jax/output/HTML-CSS/jax.js",
  "[MathJax]/jax/output/HTML-CSS/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.Hub.Config({
  menuSettings: {
    zoom: "Double-Click",
    mpContext: true,
    mpMouse: true
  },
  errorSettings: {
    message: ["[",["MathError","Math Error"],"]"]
  }
  
});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
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MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.mtable.Augment({toHTML:function(t){t=this.HTMLcreateSpan(t);if(this.data.length===0){return t}var K=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");var aJ=K.width.match(/%$/);var ay=b.createStack(t);var aG=this.HTMLgetScale(),aA=this.HTMLgetMu(t),aB=-1;var aq=[],au=[],ak=[],aw=[],av=[],af,ae,ap=-1,ad,ao,Z,aF,R,aC,aO=[];var al=b.FONTDATA.baselineskip*aG*K.useHeight,aT,I=b.FONTDATA.lineH*aG,O=b.FONTDATA.lineD*aG;for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);aw[af]=[];aq[af]=au[af]=0;for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){if(ak[ae]==null){if(ae>ap){ap=ae}av[ae]=b.createStack(b.createBox(ay));ak[ae]=-b.BIGDIMEN}aw[af][ae]=b.createBox(av[ae]);aO.push(aF.data[ae-Z].toHTML(aw[af][ae]))}}b.MeasureSpans(aO);for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){R=aF.data[ae-Z];if(R.isMultiline){aw[af][ae].style.width="100%"}if(R.isEmbellished()){aC=R.CoreMO();var aS=aC.Get("minsize",true);if(aS){var aL=aC.HTMLspanElement().bbox;if(aC.HTMLcanStretch("Vertical")){aT=aL.h+aL.d;if(aT){aS=b.length2em(aS,aA,aT);if(aS*aL.h/aT>aq[af]){aq[af]=aS*aL.h/aT}if(aS*aL.d/aT>au[af]){au[af]=aS*aL.d/aT}}}else{if(aC.HTMLcanStretch("Horizontal")){aS=b.length2em(aS,aA,aL.w);if(aS>ak[ae]){ak[ae]=aS}}}}}if(aw[af][ae].bbox.h>aq[af]){aq[af]=aw[af][ae].bbox.h}if(aw[af][ae].bbox.d>au[af]){au[af]=aw[af][ae].bbox.d}if(aw[af][ae].bbox.w>ak[ae]){ak[ae]=aw[af][ae].bbox.w}}}if(aq[0]+au[0]){aq[0]=Math.max(aq[0],I)}if(aq[aw.length-1]+au[aw.length-1]){au[aw.length-1]=Math.max(au[aw.length-1],O)}var aE=MathJax.Hub.SplitList;var az=aE(K.columnspacing),aQ=aE(K.rowspacing),e=aE(K.columnalign),E=aE(K.rowalign),d=aE(K.columnlines),z=aE(K.rowlines),aM=aE(K.columnwidth),V=[];for(af=0,ad=az.length;af<ad;af++){az[af]=b.length2em(az[af],aA)}for(af=0,ad=aQ.length;af<ad;af++){aQ[af]=b.length2em(aQ[af],aA)}while(az.length<ap){az.push(az[az.length-1])}while(e.length<=ap){e.push(e[e.length-1])}while(d.length<ap){d.push(d[d.length-1])}while(aM.length<=ap){aM.push(aM[aM.length-1])}while(aQ.length<aw.length){aQ.push(aQ[aQ.length-1])}while(E.length<=aw.length){E.push(E[E.length-1])}while(z.length<aw.length){z.push(z[z.length-1])}if(av[aB]){e[aB]=(K.side.substr(0,1)==="l"?"left":"right");az[aB]=-ak[aB]}for(af=0,ad=aw.length;af<ad;af++){aF=this.data[af];V[af]=[];if(aF.rowalign){E[af]=aF.rowalign}if(aF.columnalign){V[af]=aE(aF.columnalign);while(V[af].length<=ap){V[af].push(V[af][V[af].length-1])}}}if(K.equalrows){var aD=Math.max.apply(Math,aq),X=Math.max.apply(Math,au);for(af=0,ad=aw.length;af<ad;af++){Z=((aD+X)-(aq[af]+au[af]))/2;aq[af]+=Z;au[af]+=Z}}aT=aq[0]+au[aw.length-1];for(af=0,ad=aw.length-1;af<ad;af++){aT+=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}var aI=0,aH=0,aV,g=aT;if(K.frame!=="none"||(K.columnlines+K.rowlines).match(/solid|dashed/)){var w=aE(K.framespacing);if(w.length!=2){w=aE(this.defaults.framespacing)}aI=b.length2em(w[0],aA);aH=b.length2em(w[1],aA);g=aT+2*aH}var aj,aU,ab="";if(typeof(K.align)!=="string"){K.align=String(K.align)}if(K.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){ab=RegExp.$3;K.align=RegExp.$1}else{K.align=this.defaults.align}if(ab!==""){ab=parseInt(ab);if(ab<0){ab=aw.length+1+ab}if(ab<1){ab=1}else{if(ab>aw.length){ab=aw.length}}aj=0;aU=-(aT+aH)+aq[0];for(af=0,ad=ab-1;af<ad;af++){var N=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af]);aj+=N;aU+=N}}else{aj=({top:-(aq[0]+aH),bottom:aT+aH-aq[0],center:aT/2-aq[0],baseline:aT/2-aq[0],axis:aT/2+b.TeX.axis_height*aG-aq[0]})[K.align];aU=({top:-(aT+2*aH),bottom:0,center:-(aT/2+aH),baseline:-(aT/2+aH),axis:b.TeX.axis_height*aG-aT/2-aH})[K.align]}var ac,ag=0,B=0,L=0,aa=0,ah=0,an=[],at=[],S=1;if(K.equalcolumns&&K.width!=="auto"){if(aJ){ac=(100/(ap+1)).toFixed(2).replace(/\.?0+$/,"")+"%";for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){aM[af]=ac}ac=0;ag=1;ah=ap+1;for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac+=az[af]}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}ac/=ap+1;for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){ak[af]=ac}}}else{for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){if(aM[af]==="auto"){B+=ak[af]}else{if(aM[af]==="fit"){at[ah]=af;ah++;B+=ak[af]}else{if(aM[af].match(/%$/)){an[aa]=af;aa++;L+=ak[af];ag+=b.length2em(aM[af],aA,1)}else{ak[af]=b.length2em(aM[af],aA);B+=ak[af]}}}}if(aJ){ac=0;for(af=0,ad=Math.min(ap,az.length);af<ad;af++){ac+=az[af]}if(ag>0.98){S=0.98/ag;ag=0.98}}else{if(K.width==="auto"){if(ag>0.98){S=L/(B+L);ac=B+L}else{ac=B/(1-ag)}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}}for(af=0,ad=an.length;af<ad;af++){ak[an[af]]=b.length2em(aM[an[af]],aA,ac*S);B+=ak[an[af]]}if(Math.abs(ac-B)>0.01){if(ah&&ac>B){ac=(ac-B)/ah;for(af=0,ad=at.length;af<ad;af++){ak[at[af]]+=ac}}else{ac=ac/B;for(ae=0;ae<=ap;ae++){ak[ae]*=ac}}}if(K.equalcolumns){var Q=Math.max.apply(Math,ak);for(ae=0;ae<=ap;ae++){ak[ae]=Q}}}}var T=aj,o,r,aR;Z=(av[aB]?aB:0);for(ae=Z;ae<=ap;ae++){for(af=0,ad=aw.length;af<ad;af++){if(aw[af][ae]){Z=(this.data[af].type==="mlabeledtr"?aB:0);R=this.data[af].data[ae-Z];if(R.HTMLcanStretch("Horizontal")){aw[af][ae].bbox=R.HTMLstretchH(av[ae],ak[ae]).bbox}else{if(R.HTMLcanStretch("Vertical")){aC=R.CoreMO();var aK=aC.symmetric;aC.symmetric=false;aw[af][ae].bbox=R.HTMLstretchV(av[ae],aq[af],au[af]).bbox;aw[af][ae].HH=null;aC.symmetric=aK}}aR=R.rowalign||this.data[af].rowalign||E[af];o=({top:aq[af]-aw[af][ae].bbox.h,bottom:aw[af][ae].bbox.d-au[af],center:((aq[af]-au[af])-(aw[af][ae].bbox.h-aw[af][ae].bbox.d))/2,baseline:0,axis:0})[aR]||0;aR=(R.columnalign||V[af][ae]||e[ae]);b.alignBox(aw[af][ae],aR,T+o)}if(af<aw.length-1){T-=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}}T=aj}if(aJ){var G=b.createBox(ay);G.style.left=G.style.top=0;G.style.right=b.Em(ac+2*aI);G.style.display="inline-block";G.style.height="0px";if(b.msieRelativeWidthBug){G=b.createBox(G);G.style.position="relative";G.style.height="1em";G.style.width="100%";G.bbox=ay.bbox}var aP=0,aW=aI,k,l;if(ah){k=100*(1-ag)/ah,l=B/ah}else{k=100*(1-ag)/(ap+1);l=B/(ap+1)}for(ae=0;ae<=ap;ae++){b.placeBox(av[ae].parentNode,0,0);av[ae].style.position="relative";av[ae].style.left=b.Em(aW);av[ae].style.width="100%";av[ae].parentNode.parentNode.removeChild(av[ae].parentNode);var am=b.createBox(G);b.addBox(am,av[ae]);av[ae]=am;var h=am.style;h.display="inline-block";h.left=aP+"%";if(aM[ae].match(/%$/)){var u=parseFloat(aM[ae])*S;if(ah===0){h.width=(k+u)+"%";aP+=k+u;am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l);aW-=l}else{h.width=u+"%";aP+=u}}else{if(aM[ae]==="fit"||ah===0){h.width=k+"%";am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l-ak[ae]);aW+=ak[ae]-l;aP+=k}else{h.width=b.Em(ak[ae]);aW+=ak[ae]}}if(b.msieRelativeWidthBug){b.addText(am.firstChild,b.NBSP);am.firstChild.style.position="relative"}aW+=az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createBox(G);r.style.left=aP+"%";r=b.createRule(r,g,0,1.25/b.em);r.style.position="absolute";r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};r.parentNode.bbox=ay.bbox;b.placeBox(r,aW-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}else{var U=aI;for(ae=0;ae<=ap;ae++){if(!av[ae].bbox.width){b.setStackWidth(av[ae],ak[ae])}if(aM[ae]!=="auto"&&aM[ae]!=="fit"){av[ae].bbox.width=ak[ae];av[ae].bbox.isFixed=true}b.placeBox(av[ae].parentNode,U,0);U+=ak[ae]+az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createRule(ay,g,0,1.25/b.em);b.addBox(ay,r);r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};b.placeBox(r,U-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}ay.bbox.d=-aU;ay.bbox.h=g+aU;b.setStackWidth(ay,ay.bbox.w+aI);aV=ay.bbox.w;var ai;if(K.frame!=="none"){ai=b.createFrame(ay,g,0,aV,1.25/b.em,K.frame);b.addBox(ay,ai);b.placeBox(ai,0,aU,true);if(aJ){ai.style.width="100%"}}T=aj;for(af=0,ad=aw.length-1;af<ad;af++){o=Math.max(al,au[af]+aq[af+1]+aQ[af]);if(z[af]!=="none"){r=b.createRule(ay,1.25/b.em,0,aV);b.addBox(ay,r);r.bbox={h:1.25/b.em,d:0,w:aV,rw:aV,lw:0};b.placeBox(r,0,T-au[af]-(o-au[af]-aq[af+1])/2,true);if(z[af]==="dashed"||aJ){r.style.borderTop=r.style.height+" "+z[af];r.style.height=0;r.style.width=r.style.borderLeftWidth;r.style.borderLeft="";if(aJ){r.style.width="100%"}}}T-=o}if(aJ){t.bbox.width=K.width;ay.style.width="100%"}if(av[aB]){var ax=ay.bbox.w,q;var ar=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(ar.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){ar.indentalign=ar.indentalignfirst}if(ar.indentalign===a.INDENTALIGN.AUTO){ar.indentalign=this.displayAlign}if(ar.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){ar.indentshift=ar.indentshiftfirst}if(ar.indentshift==="auto"){ar.indentshift=this.displayIndent}var aN=b.createStack(t,false,"100%");b.addBox(aN,ay);b.alignBox(ay,ar.indentalign,0);if(ar.indentshift&&ar.indentalign!==a.INDENTALIGN.CENTER){q=b.length2em(ar.indentshift,aA);ax+=q;ay.style[ar.indentalign]=b.Em(q)}av[aB].parentNode.parentNode.removeChild(av[aB].parentNode);b.addBox(aN,av[aB]);b.alignBox(av[aB],e[aB],0);if(b.msieRelativeWidthBug){ay.style.top=av[aB].style.top=""}if(aJ){ay.style.width=K.width;t.bbox.width="100%"}q=b.length2em(K.minlabelspacing,aA);av[aB].style.marginRight=av[aB].style.marginLeft=b.Em(q);if(ar.indentalign===a.INDENTALIGN.CENTER){ax+=4*q+2*av[aB].bbox.w}else{if(ar.indentalign!==e[aB]){ax+=2*q+av[aB].bbox.w}}t.style.minWidth=t.bbox.minWidth=aN.style.minWidth=aN.bbox.minWidth=b.Em(ax)}if(!aJ){this.HTMLhandleSpace(t)}var v=this.HTMLhandleColor(t);if(v&&aJ){if(!ai){ai=b.createFrame(ay,g,0,aV,0,"none");b.addBox(ay,ai);b.placeBox(ai,0,aU,true);ai.style.width="100%"}ai.style.backgroundColor=v.style.backgroundColor;ai.parentNode.insertBefore(ai,ai.parentNode.firstChild);v.parentNode.removeChild(v)}return t},HTMLhandleSpace:function(d){d.bbox.keepPadding=true;d.bbox.exact=true;if(!this.hasFrame&&d.bbox.width==null){d.style.paddingLeft=d.style.paddingRight=b.Em(1/6)}this.SUPER(arguments).HTMLhandleSpace.call(this,d)}});a.mtd.Augment({toHTML:function(e,d,g){e=this.HTMLcreateSpan(e);if(this.data[0]){var f=this.data[0].toHTML(e);if(g!=null){f=this.data[0].HTMLstretchV(e,d,g)}else{if(d!=null){f=this.data[0].HTMLstretchH(e,d)}}e.bbox=f.bbox}this.HTMLhandleSpace(e);this.HTMLhandleColor(e);return e},HTMLstretchH:a.mbase.HTMLstretchH,HTMLstretchV:a.mbase.HTMLstretchV});MathJax.Hub.Startup.signal.Post("HTML-CSS mtable Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/mtable.js")});
MathJax.Ajax.loadComplete("[MathJax]/config/Accessible-full.js");




OPS/xhtml/science11/mathjax/config/TeX-AMS-MML_HTMLorMML.js
/*
 *  /MathJax/config/TeX-AMS-MML_HTMLorMML.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
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MathJax.Ajax.loadComplete("[MathJax]/config/TeX-AMS-MML_HTMLorMML.js");




OPS/xhtml/science11/mathjax/config/Safe.js
/*
 *  /MathJax/config/Safe.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("End Config",function(){if(!MathJax.Hub.config.extensions){MathJax.Hub.config.extensions=[]}MathJax.Hub.config.extensions.push("Safe.js")});MathJax.Ajax.loadComplete("[MathJax]/config/Safe.js");




OPS/xhtml/science11/mathjax/config/TeX-MML-AM_HTMLorMML.js
/*
 *  /MathJax/config/TeX-MML-AM_HTMLorMML.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/input/AsciiMath/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/asciimath2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js",
  "[MathJax]/jax/input/AsciiMath/jax.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.InputJax.AsciiMath=MathJax.InputJax({id:"AsciiMath",version:"2.3",directory:MathJax.InputJax.directory+"/AsciiMath",extensionDir:MathJax.InputJax.extensionDir+"/AsciiMath",config:{displaystyle:true,decimalsign:"."}});MathJax.InputJax.AsciiMath.Register("math/asciimath");MathJax.InputJax.AsciiMath.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
MathJax.Extension.asciimath2jax={version:"2.3",config:{delimiters:[["`","`"]],skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"asciimath2jax_ignore",processClass:"asciimath2jax_process",preview:"AsciiMath"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("asciimath2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],c,a,b=this.config;this.match={};if(b.delimiters.length===0){return false}for(c=0,a=b.delimiters.length;c<a;c++){d.push(this.patternQuote(b.delimiters[c][0]));this.match[b.delimiters[c][0]]={mode:"",end:b.delimiters[c][1],pattern:this.endPattern(b.delimiters[c][1])}}this.start=new RegExp(d.sort(this.sortLength).join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var e=[];if(MathJax.Hub.config.preRemoveClass){e.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){e.push(b.ignoreClass)}this.ignoreClass=(e.length?new RegExp("(^| )("+e.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return true},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return c}}}return b},startMatch:function(a,b){var c=this.match[a[0]];if(c!=null){this.search={end:c.end,mode:c.mode,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(c.pattern)}return b},endMatch:function(a,b){if(a[0]==this.search.end){this.search.close=b;this.search.cpos=this.pattern.lastIndex;this.search.clen=(this.search.isBeginEnd?0:a[0].length);this.search.matched=true;b=this.encloseMath(b);this.switchPattern(this.start)}return b},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="AsciiMath"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,a){var b=document.createElement("script");b.type="math/asciimath"+c;MathJax.HTML.setScript(b,a);this.insertNode(b);return b},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&(document.documentMode||0)<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.asciimath2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/asciimath2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
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MathJax.Ajax.loadComplete("[MathJax]/config/TeX-MML-AM_HTMLorMML.js");




OPS/xhtml/science11/mathjax/config/AM_HTMLorMML-full.js
/*
 *  /MathJax/config/AM_HTMLorMML-full.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/AsciiMath/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/asciimath2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/jax/input/AsciiMath/jax.js",
  "[MathJax]/jax/output/NativeMML/jax.js",
  "[MathJax]/jax/output/HTML-CSS/jax.js",
  "[MathJax]/jax/output/HTML-CSS/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.AsciiMath=MathJax.InputJax({id:"AsciiMath",version:"2.3",directory:MathJax.InputJax.directory+"/AsciiMath",extensionDir:MathJax.InputJax.extensionDir+"/AsciiMath",config:{displaystyle:true,decimalsign:"."}});MathJax.InputJax.AsciiMath.Register("math/asciimath");MathJax.InputJax.AsciiMath.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.asciimath2jax={version:"2.3",config:{delimiters:[["`","`"]],skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"asciimath2jax_ignore",processClass:"asciimath2jax_process",preview:"AsciiMath"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("asciimath2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],c,a,b=this.config;this.match={};if(b.delimiters.length===0){return false}for(c=0,a=b.delimiters.length;c<a;c++){d.push(this.patternQuote(b.delimiters[c][0]));this.match[b.delimiters[c][0]]={mode:"",end:b.delimiters[c][1],pattern:this.endPattern(b.delimiters[c][1])}}this.start=new RegExp(d.sort(this.sortLength).join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var e=[];if(MathJax.Hub.config.preRemoveClass){e.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){e.push(b.ignoreClass)}this.ignoreClass=(e.length?new RegExp("(^| )("+e.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return true},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return c}}}return b},startMatch:function(a,b){var c=this.match[a[0]];if(c!=null){this.search={end:c.end,mode:c.mode,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(c.pattern)}return b},endMatch:function(a,b){if(a[0]==this.search.end){this.search.close=b;this.search.cpos=this.pattern.lastIndex;this.search.clen=(this.search.isBeginEnd?0:a[0].length);this.search.matched=true;b=this.encloseMath(b);this.switchPattern(this.start)}return b},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="AsciiMath"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,a){var b=document.createElement("script");b.type="math/asciimath"+c;MathJax.HTML.setScript(b,a);this.insertNode(b);return b},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&(document.documentMode||0)<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.asciimath2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/asciimath2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
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(function(ag){var k;var aa=MathJax.Object.Subclass({firstChild:null,lastChild:null,Init:function(){this.childNodes=[]},appendChild:function(i){if(i.parent){i.parent.removeChild(i)}if(this.lastChild){this.lastChild.nextSibling=i}if(!this.firstChild){this.firstChild=i}this.childNodes.push(i);i.parent=this;this.lastChild=i;return i},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.childNodes[ak]=al;al.nextSibling=aj.nextSibling;aj.nextSibling=aj.parent=null;return aj},toString:function(){return"{"+this.childNodes.join("")+"}"}});var E=function(){k=MathJax.ElementJax.mml;var i=k.mbase.prototype.Init;k.mbase.Augment({firstChild:null,lastChild:null,nodeValue:"",nextSibling:null,Init:function(){var ai=i.apply(this,arguments)||this;ai.childNodes=ai.data;ai.nodeName=ai.type;return ai},appendChild:function(al){if(al.parent){al.parent.removeChild(al)}var aj=arguments;if(al.isa(aa)){aj=al.childNodes;al.data=al.childNodes=[];al.firstChild=al.lastChild=null}for(var ak=0,ai=aj.length;ak<ai;ak++){al=aj[ak];if(this.lastChild){this.lastChild.nextSibling=al}if(!this.firstChild){this.firstChild=al}this.Append(al);this.lastChild=al;this.nodeValue+=al.nodeValue}return al},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}this.nodeValue="";for(aj=0,ai=this.childNodes.length;aj<ai;aj++){this.nodeValue+=this.childNodes[aj].nodeValue}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.SetData(ak,al);al.nextSibling=aj.nextSibling;this.nodeValue="";for(ak=0,ai=this.childNodes.length;ak<ai;ak++){this.nodeValue+=this.childNodes[ak].nodeValue}aj.nextSibling=aj.parent=null;return aj},setAttribute:function(ai,aj){this[ai]=aj}})};var S={};var g={getElementById:true,createElementNS:function(ai,i){return k[i]()},createTextNode:function(i){return k.chars(i).With({nodeValue:i})},createDocumentFragment:function(){return aa()}};var O={appName:"MathJax"};var ac;var I="red";var ad="serif";var t=true;var C=true;var f=".";var q=g.createElementNS==null;function V(i){if(q){return g.createElement(i)}else{return g.createElementNS("http://www.w3.org/1999/xhtml",i)}}var J=[61237,8492,61238,61239,8496,8497,61240,8459,8464,61241,61242,8466,8499,61243,61244,61245,61246,8475,61247,61248,61249,61250,61251,61252,61253,61254];var N=[61277,61278,8493,61279,61280,61281,61282,8460,8465,61283,61284,61285,61286,61287,61288,61289,61290,8476,61291,61292,61293,61294,61295,61296,61297,8488];var D=[61324,61325,8450,61326,61327,61328,61329,8461,61330,61331,61332,61333,61334,8469,61335,8473,8474,8477,61336,61337,61338,61339,61340,61341,61342,8484];var d=0,H=1,X=2,m=3,b=4,l=5,a=6,P=7,Z=8,r=9,ab=10;var j={input:"sqrt",tag:"msqrt",output:"sqrt",tex:null,ttype:H},af={input:"root",tag:"mroot",output:"root",tex:null,ttype:X},A={input:"frac",tag:"mfrac",output:"/",tex:null,ttype:X},Q={input:"/",tag:"mfrac",output:"/",tex:null,ttype:m},o={input:"stackrel",tag:"mover",output:"stackrel",tex:null,ttype:X},s={input:"_",tag:"msub",output:"_",tex:null,ttype:m},h={input:"^",tag:"msup",output:"^",tex:null,ttype:m},ah={input:"text",tag:"mtext",output:"text",tex:null,ttype:ab},x={input:"mbox",tag:"mtext",output:"mbox",tex:null,ttype:ab},p={input:'"',tag:"mtext",output:"mbox",tex:null,ttype:ab};var G=[{input:"alpha",tag:"mi",output:"\u03B1",tex:null,ttype:d},{input:"beta",tag:"mi",output:"\u03B2",tex:null,ttype:d},{input:"chi",tag:"mi",output:"\u03C7",tex:null,ttype:d},{input:"delta",tag:"mi",output:"\u03B4",tex:null,ttype:d},{input:"Delta",tag:"mo",output:"\u0394",tex:null,ttype:d},{input:"epsi",tag:"mi",output:"\u03B5",tex:"epsilon",ttype:d},{input:"varepsilon",tag:"mi",output:"\u025B",tex:null,ttype:d},{input:"eta",tag:"mi",output:"\u03B7",tex:null,ttype:d},{input:"gamma",tag:"mi",output:"\u03B3",tex:null,ttype:d},{input:"Gamma",tag:"mo",output:"\u0393",tex:null,ttype:d},{input:"iota",tag:"mi",output:"\u03B9",tex:null,ttype:d},{input:"kappa",tag:"mi",output:"\u03BA",tex:null,ttype:d},{input:"lambda",tag:"mi",output:"\u03BB",tex:null,ttype:d},{input:"Lambda",tag:"mo",output:"\u039B",tex:null,ttype:d},{input:"mu",tag:"mi",output:"\u03BC",tex:null,ttype:d},{input:"nu",tag:"mi",output:"\u03BD",tex:null,ttype:d},{input:"omega",tag:"mi",output:"\u03C9",tex:null,ttype:d},{input:"Omega",tag:"mo",output:"\u03A9",tex:null,ttype:d},{input:"phi",tag:"mi",output:"\u03C6",tex:null,ttype:d},{input:"varphi",tag:"mi",output:"\u03D5",tex:null,ttype:d},{input:"Phi",tag:"mo",output:"\u03A6",tex:null,ttype:d},{input:"pi",tag:"mi",output:"\u03C0",tex:null,ttype:d},{input:"Pi",tag:"mo",output:"\u03A0",tex:null,ttype:d},{input:"psi",tag:"mi",output:"\u03C8",tex:null,ttype:d},{input:"Psi",tag:"mi",output:"\u03A8",tex:null,ttype:d},{input:"rho",tag:"mi",output:"\u03C1",tex:null,ttype:d},{input:"sigma",tag:"mi",output:"\u03C3",tex:null,ttype:d},{input:"Sigma",tag:"mo",output:"\u03A3",tex:null,ttype:d},{input:"tau",tag:"mi",output:"\u03C4",tex:null,ttype:d},{input:"theta",tag:"mi",output:"\u03B8",tex:null,ttype:d},{input:"vartheta",tag:"mi",output:"\u03D1",tex:null,ttype:d},{input:"Theta",tag:"mo",output:"\u0398",tex:null,ttype:d},{input:"upsilon",tag:"mi",output:"\u03C5",tex:null,ttype:d},{input:"xi",tag:"mi",output:"\u03BE",tex:null,ttype:d},{input:"Xi",tag:"mo",output:"\u039E",tex:null,ttype:d},{input:"zeta",tag:"mi",output:"\u03B6",tex:null,ttype:d},{input:"*",tag:"mo",output:"\u22C5",tex:"cdot",ttype:d},{input:"**",tag:"mo",output:"\u22C6",tex:"star",ttype:d},{input:"//",tag:"mo",output:"/",tex:null,ttype:d},{input:"\\\\",tag:"mo",output:"\\",tex:"backslash",ttype:d},{input:"setminus",tag:"mo",output:"\\",tex:null,ttype:d},{input:"xx",tag:"mo",output:"\u00D7",tex:"times",ttype:d},{input:"-:",tag:"mo",output:"\u00F7",tex:"divide",ttype:d},{input:"@",tag:"mo",output:"\u2218",tex:"circ",ttype:d},{input:"o+",tag:"mo",output:"\u2295",tex:"oplus",ttype:d},{input:"ox",tag:"mo",output:"\u2297",tex:"otimes",ttype:d},{input:"o.",tag:"mo",output:"\u2299",tex:"odot",ttype:d},{input:"sum",tag:"mo",output:"\u2211",tex:null,ttype:P},{input:"prod",tag:"mo",output:"\u220F",tex:null,ttype:P},{input:"^^",tag:"mo",output:"\u2227",tex:"wedge",ttype:d},{input:"^^^",tag:"mo",output:"\u22C0",tex:"bigwedge",ttype:P},{input:"vv",tag:"mo",output:"\u2228",tex:"vee",ttype:d},{input:"vvv",tag:"mo",output:"\u22C1",tex:"bigvee",ttype:P},{input:"nn",tag:"mo",output:"\u2229",tex:"cap",ttype:d},{input:"nnn",tag:"mo",output:"\u22C2",tex:"bigcap",ttype:P},{input:"uu",tag:"mo",output:"\u222A",tex:"cup",ttype:d},{input:"uuu",tag:"mo",output:"\u22C3",tex:"bigcup",ttype:P},{input:"!=",tag:"mo",output:"\u2260",tex:"ne",ttype:d},{input:":=",tag:"mo",output:":=",tex:null,ttype:d},{input:"lt",tag:"mo",output:"<",tex:null,ttype:d},{input:"<=",tag:"mo",output:"\u2264",tex:"le",ttype:d},{input:"lt=",tag:"mo",output:"\u2264",tex:"leq",ttype:d},{input:">=",tag:"mo",output:"\u2265",tex:"ge",ttype:d},{input:"geq",tag:"mo",output:"\u2265",tex:null,ttype:d},{input:"-<",tag:"mo",output:"\u227A",tex:"prec",ttype:d},{input:"-lt",tag:"mo",output:"\u227A",tex:null,ttype:d},{input:">-",tag:"mo",output:"\u227B",tex:"succ",ttype:d},{input:"in",tag:"mo",output:"\u2208",tex:null,ttype:d},{input:"!in",tag:"mo",output:"\u2209",tex:"notin",ttype:d},{input:"sub",tag:"mo",output:"\u2282",tex:"subset",ttype:d},{input:"sup",tag:"mo",output:"\u2283",tex:"supset",ttype:d},{input:"sube",tag:"mo",output:"\u2286",tex:"subseteq",ttype:d},{input:"supe",tag:"mo",output:"\u2287",tex:"supseteq",ttype:d},{input:"-=",tag:"mo",output:"\u2261",tex:"equiv",ttype:d},{input:"~=",tag:"mo",output:"\u2245",tex:"cong",ttype:d},{input:"~~",tag:"mo",output:"\u2248",tex:"approx",ttype:d},{input:"prop",tag:"mo",output:"\u221D",tex:"propto",ttype:d},{input:"and",tag:"mtext",output:"and",tex:null,ttype:a},{input:"or",tag:"mtext",output:"or",tex:null,ttype:a},{input:"not",tag:"mo",output:"\u00AC",tex:"neg",ttype:d},{input:"=>",tag:"mo",output:"\u21D2",tex:"implies",ttype:d},{input:"if",tag:"mo",output:"if",tex:null,ttype:a},{input:"<=>",tag:"mo",output:"\u21D4",tex:"iff",ttype:d},{input:"AA",tag:"mo",output:"\u2200",tex:"forall",ttype:d},{input:"EE",tag:"mo",output:"\u2203",tex:"exists",ttype:d},{input:"_|_",tag:"mo",output:"\u22A5",tex:"bot",ttype:d},{input:"TT",tag:"mo",output:"\u22A4",tex:"top",ttype:d},{input:"|--",tag:"mo",output:"\u22A2",tex:"vdash",ttype:d},{input:"|==",tag:"mo",output:"\u22A8",tex:"models",ttype:d},{input:"(",tag:"mo",output:"(",tex:null,ttype:b},{input:")",tag:"mo",output:")",tex:null,ttype:l},{input:"[",tag:"mo",output:"[",tex:null,ttype:b},{input:"]",tag:"mo",output:"]",tex:null,ttype:l},{input:"{",tag:"mo",output:"{",tex:null,ttype:b},{input:"}",tag:"mo",output:"}",tex:null,ttype:l},{input:"|",tag:"mo",output:"|",tex:null,ttype:r},{input:"(:",tag:"mo",output:"\u2329",tex:"langle",ttype:b},{input:":)",tag:"mo",output:"\u232A",tex:"rangle",ttype:l},{input:"<<",tag:"mo",output:"\u2329",tex:null,ttype:b},{input:">>",tag:"mo",output:"\u232A",tex:null,ttype:l},{input:"{:",tag:"mo",output:"{:",tex:null,ttype:b,invisible:true},{input:":}",tag:"mo",output:":}",tex:null,ttype:l,invisible:true},{input:"int",tag:"mo",output:"\u222B",tex:null,ttype:d},{input:"dx",tag:"mi",output:"{:d x:}",tex:null,ttype:Z},{input:"dy",tag:"mi",output:"{:d y:}",tex:null,ttype:Z},{input:"dz",tag:"mi",output:"{:d z:}",tex:null,ttype:Z},{input:"dt",tag:"mi",output:"{:d t:}",tex:null,ttype:Z},{input:"oint",tag:"mo",output:"\u222E",tex:null,ttype:d},{input:"del",tag:"mo",output:"\u2202",tex:"partial",ttype:d},{input:"grad",tag:"mo",output:"\u2207",tex:"nabla",ttype:d},{input:"+-",tag:"mo",output:"\u00B1",tex:"pm",ttype:d},{input:"O/",tag:"mo",output:"\u2205",tex:"emptyset",ttype:d},{input:"oo",tag:"mo",output:"\u221E",tex:"infty",ttype:d},{input:"aleph",tag:"mo",output:"\u2135",tex:null,ttype:d},{input:"...",tag:"mo",output:"...",tex:"ldots",ttype:d},{input:":.",tag:"mo",output:"\u2234",tex:"therefore",ttype:d},{input:"/_",tag:"mo",output:"\u2220",tex:"angle",ttype:d},{input:"\\ ",tag:"mo",output:"\u00A0",tex:null,ttype:d},{input:"quad",tag:"mo",output:"\u00A0\u00A0",tex:null,ttype:d},{input:"qquad",tag:"mo",output:"\u00A0\u00A0\u00A0\u00A0",tex:null,ttype:d},{input:"cdots",tag:"mo",output:"\u22EF",tex:null,ttype:d},{input:"vdots",tag:"mo",output:"\u22EE",tex:null,ttype:d},{input:"ddots",tag:"mo",output:"\u22F1",tex:null,ttype:d},{input:"diamond",tag:"mo",output:"\u22C4",tex:null,ttype:d},{input:"square",tag:"mo",output:"\u25A1",tex:null,ttype:d},{input:"|__",tag:"mo",output:"\u230A",tex:"lfloor",ttype:d},{input:"__|",tag:"mo",output:"\u230B",tex:"rfloor",ttype:d},{input:"|~",tag:"mo",output:"\u2308",tex:"lceiling",ttype:d},{input:"~|",tag:"mo",output:"\u2309",tex:"rceiling",ttype:d},{input:"CC",tag:"mo",output:"\u2102",tex:null,ttype:d},{input:"NN",tag:"mo",output:"\u2115",tex:null,ttype:d},{input:"QQ",tag:"mo",output:"\u211A",tex:null,ttype:d},{input:"RR",tag:"mo",output:"\u211D",tex:null,ttype:d},{input:"ZZ",tag:"mo",output:"\u2124",tex:null,ttype:d},{input:"f",tag:"mi",output:"f",tex:null,ttype:H,func:true},{input:"g",tag:"mi",output:"g",tex:null,ttype:H,func:true},{input:"lim",tag:"mo",output:"lim",tex:null,ttype:P},{input:"Lim",tag:"mo",output:"Lim",tex:null,ttype:P},{input:"sin",tag:"mo",output:"sin",tex:null,ttype:H,func:true},{input:"cos",tag:"mo",output:"cos",tex:null,ttype:H,func:true},{input:"tan",tag:"mo",output:"tan",tex:null,ttype:H,func:true},{input:"sinh",tag:"mo",output:"sinh",tex:null,ttype:H,func:true},{input:"cosh",tag:"mo",output:"cosh",tex:null,ttype:H,func:true},{input:"tanh",tag:"mo",output:"tanh",tex:null,ttype:H,func:true},{input:"cot",tag:"mo",output:"cot",tex:null,ttype:H,func:true},{input:"sec",tag:"mo",output:"sec",tex:null,ttype:H,func:true},{input:"csc",tag:"mo",output:"csc",tex:null,ttype:H,func:true},{input:"log",tag:"mo",output:"log",tex:null,ttype:H,func:true},{input:"ln",tag:"mo",output:"ln",tex:null,ttype:H,func:true},{input:"det",tag:"mo",output:"det",tex:null,ttype:H,func:true},{input:"dim",tag:"mo",output:"dim",tex:null,ttype:d},{input:"mod",tag:"mo",output:"mod",tex:null,ttype:d},{input:"gcd",tag:"mo",output:"gcd",tex:null,ttype:H,func:true},{input:"lcm",tag:"mo",output:"lcm",tex:null,ttype:H,func:true},{input:"lub",tag:"mo",output:"lub",tex:null,ttype:d},{input:"glb",tag:"mo",output:"glb",tex:null,ttype:d},{input:"min",tag:"mo",output:"min",tex:null,ttype:P},{input:"max",tag:"mo",output:"max",tex:null,ttype:P},{input:"uarr",tag:"mo",output:"\u2191",tex:"uparrow",ttype:d},{input:"darr",tag:"mo",output:"\u2193",tex:"downarrow",ttype:d},{input:"rarr",tag:"mo",output:"\u2192",tex:"rightarrow",ttype:d},{input:"->",tag:"mo",output:"\u2192",tex:"to",ttype:d},{input:"|->",tag:"mo",output:"\u21A6",tex:"mapsto",ttype:d},{input:"larr",tag:"mo",output:"\u2190",tex:"leftarrow",ttype:d},{input:"harr",tag:"mo",output:"\u2194",tex:"leftrightarrow",ttype:d},{input:"rArr",tag:"mo",output:"\u21D2",tex:"Rightarrow",ttype:d},{input:"lArr",tag:"mo",output:"\u21D0",tex:"Leftarrow",ttype:d},{input:"hArr",tag:"mo",output:"\u21D4",tex:"Leftrightarrow",ttype:d},j,af,A,Q,o,s,h,{input:"hat",tag:"mover",output:"\u005E",tex:null,ttype:H,acc:true},{input:"bar",tag:"mover",output:"\u00AF",tex:"overline",ttype:H,acc:true},{input:"vec",tag:"mover",output:"\u2192",tex:null,ttype:H,acc:true},{input:"dot",tag:"mover",output:".",tex:null,ttype:H,acc:true},{input:"ddot",tag:"mover",output:"..",tex:null,ttype:H,acc:true},{input:"ul",tag:"munder",output:"\u0332",tex:"underline",ttype:H,acc:true},ah,x,p,{input:"bb",tag:"mstyle",atname:"fontweight",atval:"bold",output:"bb",tex:null,ttype:H},{input:"mathbf",tag:"mstyle",atname:"fontweight",atval:"bold",output:"mathbf",tex:null,ttype:H},{input:"sf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"sf",tex:null,ttype:H},{input:"mathsf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"mathsf",tex:null,ttype:H},{input:"bbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"bbb",tex:null,ttype:H,codes:D},{input:"mathbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"mathbb",tex:null,ttype:H,codes:D},{input:"cc",tag:"mstyle",atname:"mathvariant",atval:"script",output:"cc",tex:null,ttype:H,codes:J},{input:"mathcal",tag:"mstyle",atname:"mathvariant",atval:"script",output:"mathcal",tex:null,ttype:H,codes:J},{input:"tt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"tt",tex:null,ttype:H},{input:"mathtt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"mathtt",tex:null,ttype:H},{input:"fr",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"fr",tex:null,ttype:H,codes:N},{input:"mathfrak",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"mathfrak",tex:null,ttype:H,codes:N}];function W(ai,i){if(ai.input>i.input){return 1}else{return -1}}var U=[];function v(){var aj=[],ai;for(ai=0;ai<G.length;ai++){if(G[ai].tex){aj[aj.length]={input:G[ai].tex,tag:G[ai].tag,output:G[ai].output,ttype:G[ai].ttype}}}G=G.concat(aj);G.sort(W);for(ai=0;ai<G.length;ai++){U[ai]=G[ai].input}}var Y="http://www.w3.org/1998/Math/MathML";function R(i){if(q){return g.createElement("m:"+i)}else{return g.createElementNS(Y,i)}}function M(i,aj){if(q){var ai=g.createElement("m:"+i)}else{ai=g.createElementNS(Y,i)}ai.appendChild(aj);return ai}function B(i,ai){G=G.concat([{input:i,tag:"mo",output:ai,tex:null,ttype:Z}]);G.sort(W);for(ac=0;ac<G.length;ac++){U[ac]=G[ac].input}}function u(ak,al){var ai;if(ak.charAt(al)=="\\"&&ak.charAt(al+1)!="\\"&&ak.charAt(al+1)!=" "){ai=ak.slice(al+1)}else{ai=ak.slice(al)}for(var aj=0;aj<ai.length&&ai.charCodeAt(aj)<=32;aj=aj+1){}return ai.slice(aj)}function c(aj,am,an){if(an==0){var al,ai;an=-1;al=aj.length;while(an+1<al){ai=(an+al)>>1;if(aj[ai]<am){an=ai}else{al=ai}}return al}else{for(var ak=an;ak<aj.length&&aj[ak]<am;ak++){}}return ak}function n(ao){var ai=0;var aj=0;var al;var ar;var aq;var am="";var an=true;for(var ak=1;ak<=ao.length&&an;ak++){ar=ao.slice(0,ak);aj=ai;ai=c(U,ar,aj);if(ai<U.length&&ao.slice(0,U[ai].length)==U[ai]){am=U[ai];al=ai;ak=am.length}an=ai<U.length&&ao.slice(0,U[ai].length)>=U[ai]}y=F;if(am!=""){F=G[al].ttype;return G[al]}F=d;ai=1;ar=ao.slice(0,1);var ap=true;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}if(ar==f){ar=ao.slice(ai,ai+1);if("0"<=ar&&ar<="9"){ap=false;ai++;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}}}if((ap&&ai>1)||ai>2){ar=ao.slice(0,ai-1);aq="mn"}else{ai=2;ar=ao.slice(0,1);aq=(("A">ar||ar>"Z")&&("a">ar||ar>"z")?"mo":"mi")}if(ar=="-"&&y==m){F=m;return{input:ar,tag:aq,output:ar,ttype:H,func:true}}return{input:ar,tag:aq,output:ar,ttype:d}}function T(ai){var i;if(ai.nodeName=="mrow"){i=ai.firstChild.firstChild.nodeValue;if(i=="("||i=="["||i=="{"){ai.removeChild(ai.firstChild)}}if(ai.nodeName=="mrow"){i=ai.lastChild.firstChild.nodeValue;if(i==")"||i=="]"||i=="}"){ai.removeChild(ai.lastChild)}}}var K,y,F;function L(ao){var ak,aj,ar,am,aq,an=g.createDocumentFragment();ao=u(ao,0);ak=n(ao);if(ak==null||ak.ttype==l&&K>0){return[null,ao]}if(ak.ttype==Z){ao=ak.output+u(ao,ak.input.length);ak=n(ao)}switch(ak.ttype){case P:case d:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao];case b:K++;ao=u(ao,ak.input.length);ar=w(ao,true);K--;if(typeof ak.invisible=="boolean"&&ak.invisible){aj=M("mrow",ar[0])}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0])}return[aj,ar[1]];case ab:if(ak!=p){ao=u(ao,ak.input.length)}if(ao.charAt(0)=="{"){am=ao.indexOf("}")}else{if(ao.charAt(0)=="("){am=ao.indexOf(")")}else{if(ao.charAt(0)=="["){am=ao.indexOf("]")}else{if(ak==p){am=ao.slice(1).indexOf('"')+1}else{am=0}}}}if(am==-1){am=ao.length}aq=ao.slice(1,am);if(aq.charAt(0)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}an.appendChild(M(ak.tag,g.createTextNode(aq)));if(aq.charAt(aq.length-1)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}ao=u(ao,am+1);return[M("mrow",an),ao];case H:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M(ak.tag,g.createTextNode(ak.output)),ao]}if(typeof ak.func=="boolean"&&ak.func){aq=ao.charAt(0);if(aq=="^"||aq=="_"||aq=="/"||aq=="|"||aq==","){return[M(ak.tag,g.createTextNode(ak.output)),ao]}else{aj=M("mrow",M(ak.tag,g.createTextNode(ak.output)));aj.appendChild(ar[0]);return[aj,ar[1]]}}T(ar[0]);if(ak.input=="sqrt"){return[M(ak.tag,ar[0]),ar[1]]}else{if(typeof ak.acc=="boolean"&&ak.acc){aj=M(ak.tag,ar[0]);aj.appendChild(M("mo",g.createTextNode(ak.output)));return[aj,ar[1]]}else{if(!q&&typeof ak.codes!="undefined"){for(am=0;am<ar[0].childNodes.length;am++){if(ar[0].childNodes[am].nodeName=="mi"||ar[0].nodeName=="mi"){aq=(ar[0].nodeName=="mi"?ar[0].firstChild.nodeValue:ar[0].childNodes[am].firstChild.nodeValue);var ap=[];for(var al=0;al<aq.length;al++){if(aq.charCodeAt(al)>64&&aq.charCodeAt(al)<91){ap=ap+String.fromCharCode(ak.codes[aq.charCodeAt(al)-65])}else{ap=ap+aq.charAt(al)}}if(ar[0].nodeName=="mi"){ar[0]=R("mo").appendChild(g.createTextNode(ap))}else{ar[0].replaceChild(R("mo").appendChild(g.createTextNode(ap)),ar[0].childNodes[am])}}}}aj=M(ak.tag,ar[0]);aj.setAttribute(ak.atname,ak.atval);return[aj,ar[1]]}}case X:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ar[0]);var ai=L(ar[1]);if(ai[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ai[0]);if(ak.input=="root"||ak.input=="stackrel"){an.appendChild(ai[0])}an.appendChild(ar[0]);if(ak.input=="frac"){an.appendChild(ai[0])}return[M(ak.tag,an),ai[1]];case m:ao=u(ao,ak.input.length);return[M("mo",g.createTextNode(ak.output)),ao];case a:ao=u(ao,ak.input.length);aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);an.appendChild(M(ak.tag,g.createTextNode(ak.output)));aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);return[M("mrow",an),ao];case r:K++;ao=u(ao,ak.input.length);ar=w(ao,false);K--;aq="";if(ar[0].lastChild!=null){aq=ar[0].lastChild.firstChild.nodeValue}if(aq=="|"){aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0]);return[aj,ar[1]]}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);return[aj,ao]}default:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao]}}function z(an){var al,ao,am,ak,i,aj;an=u(an,0);ao=n(an);i=L(an);ak=i[0];an=i[1];al=n(an);if(al.ttype==m&&al.input!="/"){an=u(an,al.input.length);i=L(an);if(i[0]==null){i[0]=M("mo",g.createTextNode("\u25A1"))}else{T(i[0])}an=i[1];if(al.input=="_"){am=n(an);aj=(ao.ttype==P);if(am.input=="^"){an=u(an,am.input.length);var ai=L(an);T(ai[0]);an=ai[1];ak=M((aj?"munderover":"msubsup"),ak);ak.appendChild(i[0]);ak.appendChild(ai[0]);ak=M("mrow",ak)}else{ak=M((aj?"munder":"msub"),ak);ak.appendChild(i[0])}}else{ak=M(al.tag,ak);ak.appendChild(i[0])}}return[ak,an]}function w(aq,ap){var av,ar,am,ay,an=g.createDocumentFragment();do{aq=u(aq,0);am=z(aq);ar=am[0];aq=am[1];av=n(aq);if(av.ttype==m&&av.input=="/"){aq=u(aq,av.input.length);am=z(aq);if(am[0]==null){am[0]=M("mo",g.createTextNode("\u25A1"))}else{T(am[0])}aq=am[1];T(ar);ar=M(av.tag,ar);ar.appendChild(am[0]);an.appendChild(ar);av=n(aq)}else{if(ar!=undefined){an.appendChild(ar)}}}while((av.ttype!=l&&(av.ttype!=r||ap)||K==0)&&av!=null&&av.output!="");if(av.ttype==l||av.ttype==r){var az=an.childNodes.length;if(az>0&&an.childNodes[az-1].nodeName=="mrow"&&az>1&&an.childNodes[az-2].nodeName=="mo"&&an.childNodes[az-2].firstChild.nodeValue==","){var aB=an.childNodes[az-1].lastChild.firstChild.nodeValue;if(aB==")"||aB=="]"){var aj=an.childNodes[az-1].firstChild.firstChild.nodeValue;if(aj=="("&&aB==")"&&av.output!="}"||aj=="["&&aB=="]"){var ak=[];var aw=true;var at=an.childNodes.length;for(ay=0;aw&&ay<at;ay=ay+2){ak[ay]=[];ar=an.childNodes[ay];if(aw){aw=ar.nodeName=="mrow"&&(ay==at-1||ar.nextSibling.nodeName=="mo"&&ar.nextSibling.firstChild.nodeValue==",")&&ar.firstChild.firstChild.nodeValue==aj&&ar.lastChild.firstChild.nodeValue==aB}if(aw){for(var ax=0;ax<ar.childNodes.length;ax++){if(ar.childNodes[ax].firstChild.nodeValue==","){ak[ay][ak[ay].length]=ax}}}if(aw&&ay>1){aw=ak[ay].length==ak[ay-2].length}}if(aw){var al,ai,ao,au,aA=g.createDocumentFragment();for(ay=0;ay<at;ay=ay+2){al=g.createDocumentFragment();ai=g.createDocumentFragment();ar=an.firstChild;ao=ar.childNodes.length;au=0;ar.removeChild(ar.firstChild);for(ax=1;ax<ao-1;ax++){if(typeof ak[ay][au]!="undefined"&&ax==ak[ay][au]){ar.removeChild(ar.firstChild);al.appendChild(M("mtd",ai));au++}else{ai.appendChild(ar.firstChild)}}al.appendChild(M("mtd",ai));if(an.childNodes.length>2){an.removeChild(an.firstChild);an.removeChild(an.firstChild)}aA.appendChild(M("mtr",al))}ar=M("mtable",aA);if(typeof av.invisible=="boolean"&&av.invisible){ar.setAttribute("columnalign","left")}an.replaceChild(ar,an.firstChild)}}}}aq=u(aq,av.input.length);if(typeof av.invisible!="boolean"||!av.invisible){ar=M("mo",g.createTextNode(av.output));an.appendChild(ar)}}return[an,aq]}function e(aj){var ai=R("mstyle");if(I!=""){ai.setAttribute("mathcolor",I)}if(t){ai.setAttribute("displaystyle","true")}if(ad!=""){ai.setAttribute("fontfamily",ad)}K=0;ai.appendChild(w(aj.replace(/^\s+/g,""),false)[0]);ai=M("math",ai);if(C){ai.setAttribute("title",aj.replace(/\s+/g," "))}if(ad!=""&&(q||ad!="serif")){var i=V("font");i.setAttribute("face",ad);i.appendChild(ai);return i}return ai}C=false;ad="";I="";(function(){for(var aj=0,ai=G.length;aj<ai;aj++){if(G[aj].codes){delete G[aj].codes}if(G[aj].func){G[aj].tag="mi"}if(G[aj].atname==="fontfamily"||G[aj].atname==="fontweight"){G[aj].atname="mathvariant"}}})();G.push({input:"gt",tag:"mo",output:">",tex:null,ttype:d},{input:"gt=",tag:"mo",output:"\u2265",tex:"geq",ttype:d},{input:"-<=",tag:"mo",output:"\u2AAF",tex:"preceq",ttype:d},{input:">-=",tag:"mo",output:"\u2AB0",tex:"succeq",ttype:d},{input:"'",tag:"mo",output:"\u2032",tex:"prime",ttype:d},{input:"arcsin",tag:"mi",output:"arcsin",tex:null,ttype:H,func:true},{input:"arccos",tag:"mi",output:"arccos",tex:null,ttype:H,func:true},{input:"arctan",tag:"mi",output:"arctan",tex:null,ttype:H,func:true},{input:"coth",tag:"mi",output:"coth",tex:null,ttype:H,func:true},{input:"sech",tag:"mi",output:"sech",tex:null,ttype:H,func:true},{input:"csch",tag:"mi",output:"csch",tex:null,ttype:H,func:true},{input:"abs",tag:"mi",output:"abs",tex:null,ttype:H,func:true},{input:"exp",tag:"mi",output:"exp",tex:null,ttype:H,func:true},{input:"tilde",tag:"mover",output:"~",tex:null,ttype:H,acc:true});ag.Augment({AM:{Init:function(){t=ag.config.displaystyle;f=(ag.config.decimal||ag.config.decimalsign);E();v()},Augment:function(i){for(var ai in i){if(i.hasOwnProperty(ai)){switch(ai){case"displaystyle":t=i[ai];break;case"decimal":decimal=i[ai];break;case"parseMath":e=i[ai];break;case"parseExpr":w=i[ai];break;case"parseIexpr":z=i[ai];break;case"parseSexpr":L=i[ai];break;case"removeBrackets":T=i[ai];break;case"getSymbol":n=i[ai];break;case"position":c=i[ai];break;case"removeCharsAndBlanks":u=i[ai];break;case"createMmlNode":M=i[ai];break;case"createElementMathML":R=i[ai];break;case"createElementXHTML":V=i[ai];break;case"initSymbols":v=i[ai];break;case"compareNames":comareNames=i[ai];break}this[ai]=i[ai]}}},parseMath:e,parseExpr:w,parseIexpr:z,parseSexr:L,removeBrackets:T,getSymbol:n,position:c,removeCharsAndBlanks:u,createMmlNode:M,createElementMathML:R,createElementXHTML:V,initSymbols:v,compareNames:W,createDocumentFragment:aa,document:g,define:B,symbols:G,names:U,TOKEN:{CONST:d,UNARY:H,BINARY:X,INFIX:m,LEFTBRACKET:b,RIGHTBRACKET:l,SPACE:a,UNDEROVER:P,DEFINITION:Z,LEFTRIGHT:r,TEXT:ab}}});var ae=[S,O];ae=null})(MathJax.InputJax.AsciiMath);(function(b){var a;b.Augment({sourceMenuTitle:["AsciiMathInput","AsciiMath Input"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(c){var d,f=MathJax.HTML.getScript(c);var g={math:f,script:c};this.prefilterHooks.Execute(g);f=g.math;try{d=this.AM.parseMath(f)}catch(e){if(!e.asciimathError){throw e}d=this.formatError(e,f)}g.math=a(d);this.postfilterHooks.Execute(g);return g.math},formatError:function(f,e,c){var d=f.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["AsciiMath Jax - parse error",d,e,c]);return a.Error(d)},Error:function(c){throw MathJax.Hub.Insert(Error(c),{asciimathError:true})},Startup:function(){a=MathJax.ElementJax.mml;this.AM.Init()}});b.loadComplete("jax.js")})(MathJax.InputJax.AsciiMath);
(function(l,c,g,e){var f,i=c.Browser.isMSIE;var h,b,d,k;c.Register.StartupHook("MathZoom Ready",function(){k=MathJax.Extension.MathZoom});var j=function(m,o){var n=e.Element("span");m="padding"+m;if(o){n.style.cssText=(o.getAttribute("style")||"");if(n.style.padding===""&&(n.style[m]||"")===""){n.style[m]="0px";o.setAttribute("style",n.style.cssText)}}};var a=function(r,m,p){if(r){var o=e.Element("span");o.style.cssText=(r.getAttribute("style")||"");if(o.style.padding===""){var q={paddingLeft:p,paddingTop:m,paddingRight:"0px",paddingBottom:"0px"};for(var n in q){if(q.hasOwnProperty(n)){if((o.style[n]||"")===""){o.style[n]=q[n]}}}}r.setAttribute("style",o.style.cssText)}};l.Augment({config:{styles:{".MathJax_MathML":{"font-style":"normal","font-weight":"normal","line-height":"normal","font-size":"100%","font-size-adjust":"none","text-indent":0,"text-align":"left","text-transform":"none","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none",direction:"ltr",border:0,padding:0,margin:0},"span.MathJax_MathML":{display:"inline"},"div.MathJax_MathML":{display:"block"},".MathJax_mmlExBox":{display:"block",overflow:"hidden",height:"1px",width:"60ex",padding:0,border:0,margin:0}}},settings:c.config.menuSettings,ex:1,scale:1,adjustWidths:[],Config:function(){this.SUPER(arguments).Config.call(this);if(this.settings.scale){this.config.scale=this.settings.scale}if(c.config.displayAlign!=="center"){var o=c.config.displayAlign,m=c.config.displayIndent;var n={"text-align":o+"!important"};n["margin-"+o]=m+"!important";c.Insert(this.config.styles,{"div.MathJax_MathML":n,"div.MathJax_MathML math":{"text-align":o},"div.MathJax_MathContainer > span":{"text-align":o+"!important"}})}if(!this.require){this.require=[]}this.require.push(MathJax.OutputJax.extensionDir+"/MathEvents.js")},Startup:function(){h=MathJax.Extension.MathEvents.Event;b=MathJax.Extension.MathEvents.Touch;d=MathJax.Extension.MathEvents.Hover;this.ContextMenu=h.ContextMenu;this.Mousedown=h.AltContextMenu;this.Mouseover=d.Mouseover;this.Mouseout=d.Mouseout;this.Mousemove=d.Mousemove;if(!i){this.EmExSpan=e.Element("span",{style:{position:"absolute","font-size-adjust":"none"}},[["div",{className:"MathJax_mmlExBox"}],["span",{className:"MathJax_MathML"}]]);f.math(f.mspace().With({width:"60ex"})).toNativeMML(this.EmExSpan.lastChild)}return g.Styles(this.config.styles)},InitializeMML:function(){this.initialized=true;if(i){try{if(!c.Browser.mpNamespace){var m=document.createElement("object");m.id="mathplayer";m.classid="clsid:32F66A20-7614-11D4-BD11-00104BD3F987";document.getElementsByTagName("head")[0].appendChild(m);document.namespaces.add("m","http://www.w3.org/1998/Math/MathML");c.Browser.mpNamespace=true}if(!c.Browser.mpImported){document.namespaces.m.doImport("#mathplayer");c.Browser.mpImported=true}}catch(n){alert(MathJax.Localization._(["MathML","MathPlayer"],"MathJax was not able to set up MathPlayer.\n\nIf MathPlayer is not installed, you need to install it first.\nOtherwise, your security settings may be preventing ActiveX     \ncontrols from running.  Use the Internet Options item under\nthe Tools menu and select the Security tab, then press the\nCustom Level button. Check that the settings for\n'Run ActiveX Controls', and 'Binary and script behaviors'\nare enabled.\n\nCurrently you will see error messages rather than\ntypeset mathematics."))}}else{document.body.appendChild(this.EmExSpan);this.defaultEx=this.EmExSpan.firstChild.offsetWidth/60;this.defaultMEx=this.EmExSpan.lastChild.offsetWidth/60;document.body.removeChild(this.EmExSpan)}},preTranslate:function(o){var t=o.jax[this.id],u,p=t.length,y,r,A,w,z,n,v,s,q;for(u=0;u<p;u++){y=t[u];if(!y.parentNode){continue}if(!this.initialized){this.InitializeMML()}r=y.previousSibling;if(r&&r.className==="MathJax_MathML"){r.parentNode.removeChild(r)}n=y.MathJax.elementJax;if(!n){continue}z=n.root;n.NativeMML={};var x=(z.Get("display")==="block"?"div":"span");A=e.Element(x,{className:"MathJax_MathML",id:n.inputID+"-Frame"},[["span",{className:"MathJax_MathContainer",isMathJax:true,jaxID:this.id,style:{position:"relative",display:"inline-block","white-space":"nowrap"}},[["span",{isMathJax:true,style:{display:"inline-block"}}]]]]);y.parentNode.insertBefore(A,y);if(!i){y.parentNode.insertBefore(this.EmExSpan.cloneNode(true),y)}}for(u=0;u<p;u++){y=t[u];if(!y.parentNode){continue}n=y.MathJax.elementJax;if(!n){continue}if(!i){w=y.previousSibling;v=w.firstChild.offsetWidth/60;s=w.lastChild.offsetWidth/60;if(v===0||v==="NaN"){v=this.defaultEx;s=this.defaultMEx}q=(this.config.matchFontHeight&&s>1?v/s:1);q=Math.floor(Math.max(this.config.minScaleAdjust/100,q)*this.config.scale);n.NativeMML.ex=v;n.NativeMML.mex=s}else{q=100}n.NativeMML.fontSize=q+"%";n.NativeMML.scale=q/100}if(!i){for(u=0;u<p;u++){y=t[u];if(y.parentNode&&y.MathJax.elementJax){y.parentNode.removeChild(y.previousSibling)}}}},Translate:function(s){if(!s.parentNode){return}var m=s.MathJax.elementJax,t=m.root;var u=document.getElementById(m.inputID+"-Frame"),n=u.firstChild,q=n.firstChild;this.ex=m.NativeMML.ex||this.defaultEx;this.scale=m.NativeMML.scale||1;if(this.scale!==1){u.style.fontSize=m.NativeMML.fontSize}try{t.toNativeMML(q)}catch(r){if(r.restart){while(q.firstChild){q.removeChild(q.firstChild)}}throw r}if(i){if(n.addEventListener){for(var o in this.MSIE9events){if(this.MSIE9events.hasOwnProperty(o)){n.addEventListener(o,this.MSIE9event,true)}}}else{var p=(this.config.showMathMenuMSIE!=null?this:c).config;if(p.showMathMenuMSIE&&!this.settings.mpContext&&!this.settings.mpMouse){this.MSIEoverlay(n)}else{n.style.position="";q.firstChild.onmousedown=this.MSIEaltMenu}}}else{n.oncontextmenu=h.Menu;n.onmouseover=h.Mouseover;n.onmouseout=h.Mouseout;n.onmousedown=h.Mousedown;n.onclick=h.Click;n.ondblclick=h.DblClick;if(c.Browser.noContextMenu){n.ontouchstart=b.start;n.ontouchend=b.end}}},postTranslate:function(n){if(this.forceReflow){var m=(document.styleSheets||[])[0]||{};m.disabled=true;m.disabled=false}},Remove:function(m){var n=m.SourceElement();if(!n){return}n=n.previousSibling;if(!n){return}if(n.className.match(/MathJax_MathML/)){n.parentNode.removeChild(n)}},MMLnamespace:"http://www.w3.org/1998/Math/MathML",MSIEoverlay:function(m){var n=m.firstChild;if(n.nodeName.toLowerCase()==="span"){n=n.firstChild}var o=this.getHoverBBox(null,n,{});e.addElement(m,"span",{style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{isMathJax:true,className:"MathJax_MathPlayer_Overlay",style:{display:"inline-block",position:"absolute",left:d.Px(-o.w),top:d.Px(-o.h-(o.y||0)-1),width:d.Px(o.w),height:d.Px(o.h+o.d),cursor:"pointer","background-color":"white",filter:"alpha(opacity=0)"}}]]);c.Insert(m,{msieMath:n,onmousedown:this.MSIEevent,oncontextmenu:this.MSIEevent,onclick:this.MSIEevent,onmouseup:this.MSIEevent,onmousemove:this.MSIEevent,ondblclick:this.MSIEevent,onmouseover:this.MSIEevent,onmouseout:this.MSIEevent})},MSIEevents:{mousedown:"Mousedown",contextmenu:"ContextMenu",click:"Click",mouseup:"Mouseup",mousemove:"Mousemove",dblclick:"DblClick",mouseover:"Mouseover",mouseout:"Mouseout"},MSIEevent:function(){var n=window.event;var m=l.MSIEevents[n.type];if(l[m]&&l[m](n,this)===false){return false}if(k&&k.HandleEvent(n,m,this)===false){return false}if(n.srcElement.className==="MathJax_MathPlayer_Overlay"&&this.msieMath.fireEvent){if(m==="ContextMenu"||m==="Mouseover"||m==="Mouseout"){this.msieMath.fireEvent("on"+n.type,n)}}return h.False(n)},MSIEaltMenu:function(){var m=this.parentNode.parentNode;while(!m.jaxID){m=m.parentNode}h.AltContextMenu(window.event,m)},MSIE9events:{contextmenu:"Menu",click:"Click",dblclick:"DblClick",mouseup:"False",mouseover:"Mouseover",mouseout:"Mouseout"},MSIE9event:function(n){if(n.type==="contextmenu"&&l.settings.mpContext){return true}if(n.type==="mouseup"&&l.settings.mpMouse){return true}if(n.type==="click"&&l.settings.mpContext){return h.AltContextMenu(n,this)}var m=l.MSIE9events[n.type];return h[m].call(this,n)},getJaxFromMath:function(m){m=m.parentNode;do{m=m.nextSibling}while(m&&m.nodeName.toLowerCase()!=="script");return c.getJaxFor(m)},getHoverSpan:function(m,n){return n.firstChild},getHoverBBox:function(m,n,o){return h.getBBox(n.parentNode)},Zoom:function(n,u,s,m,r){n.root.toNativeMML(u);if(this.msieIE8HeightBug){u.style.position="absolute"}var p=s.offsetWidth||s.scrollWidth,v=s.offsetHeight||s.scrollHeight;var t=u.offsetWidth,q=u.offsetHeight;if(l.widthBug){var o=u.firstChild.firstChild.scrollWidth;if(o>t){t=o;u.style.width=t+"px"}}if(this.msieIE8HeightBug){u.style.position=""}return{Y:-h.getBBox(u.parentNode).h,mW:p,mH:v,zW:t,zH:q}},NAMEDSPACE:{negativeveryverythinmathspace:"-.0556em",negativeverythinmathspace:"-.1111em",negativethinmathspace:"-.1667em",negativemediummathspace:"-.2222em",negativethickmathspace:"-.2778em",negativeverythickmathspace:"-.3333em",negativeveryverythickmathspace:"-.3889em",veryverythinmathspace:".0556em",verythinmathspace:".1111em",thinmathspace:".1667em",mediummathspace:".2222em",thickmathspace:".2778em",verythickmathspace:".3333em",veryverythickmathspace:".3889em"}});c.Register.StartupHook("mml Jax Ready",function(){f=MathJax.ElementJax.mml;f.mbase.Augment({toNativeMML:function(r){var p=this.NativeMMLelement(this.type);this.NativeMMLattributes(p);for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}else{p.appendChild(this.NativeMMLelement("mrow"))}}r.appendChild(p)},NativeMMLattributes:function(p){var t=this.defaults;var v=(this.attrNames||f.copyAttributeNames),r=f.skipAttributes;if(!this.attrNames){if(this.type==="mstyle"){t=f.math.prototype.defaults}for(var u in t){if(!r[u]&&t.hasOwnProperty(u)){if(this[u]!=null){p.setAttribute(u,this.NativeMMLattribute(this[u]))}}}}for(var q=0,o=v.length;q<o;q++){var s=(this.attr||{})[v[q]];if(s==null){s=this[v[q]]}if(s!=null){p.setAttribute(v[q],this.NativeMMLattribute(s))}}this.NativeMMLclass(p)},NativeMMLclass:function(o){var q=[];if(this["class"]){q.push(this["class"])}if(this.isa(f.TeXAtom)){var p=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(p){q.push("MJX-TeXAtom-"+p)}}if(this.mathvariant&&this.NativeMMLvariants[this.mathvariant]){q.push("MJX"+this.mathvariant)}if(this.variantForm){q.push("MJX-variant")}if(q.length){o.setAttribute("class",q.join(" "))}},NativeMMLattribute:function(o){o=String(o);if(l.NAMEDSPACE[o]){o=l.NAMEDSPACE[o]}else{if(o.match(/^\s*(([-+])?(\d+(\.\d*)?|\.\d+))\s*mu\s*$/)){o=RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.NativeMMLvariants[o]){o=this.NativeMMLvariants[o]}}}return o},NativeMMLvariants:{"-tex-caligraphic":f.VARIANT.SCRIPT,"-tex-caligraphic-bold":f.VARIANT.BOLDSCRIPT,"-tex-oldstyle":f.VARIANT.NORMAL,"-tex-oldstyle-bold":f.VARIANT.BOLD,"-tex-mathit":f.VARIANT.ITALIC},NativeMMLelement:function(o){var p=(i?document.createElement("m:"+o):document.createElementNS(l.MMLnamespace,o));p.isMathJax=true;return p}});f.mrow.Augment({toNativeMML:function(s){var r,p;if(this.inferred&&this.parent.inferRow){for(r=0,p=this.data.length;r<p;r++){if(this.data[r]){this.data[r].toNativeMML(s)}else{s.appendChild(this.NativeMMLelement("mrow"))}}}else{if(l.stretchyMoBug&&(this.open||this.close)){var q=this.NativeMMLelement("mfenced");this.NativeMMLattributes(q);r=0,p=this.data.length;if(this.open){q.setAttribute("open",this.open);r++}if(this.close){q.setAttribute("close",this.close);p--}var o=q;if(p-r+1>1){o=this.NativeMMLelement("mrow");s.appendChild(q);s=q}for(;r<p;r++){if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}}s.appendChild(o)}else{this.SUPER(arguments).toNativeMML.call(this,s)}}}});f.msubsup.Augment({toNativeMML:function(s){var r=this.type;if(this.data[this.sup]==null){r="msub"}if(this.data[this.sub]==null){r="msup"}var p=this.NativeMMLelement(r);this.NativeMMLattributes(p);if(this.data[0]){delete this.data[0].inferred}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}}s.appendChild(p)}});f.munderover.Augment({toNativeMML:function(s){var r=this.type;if(this.data[this.under]==null){r="mover"}if(this.data[this.over]==null){r="munder"}var p=this.NativeMMLelement(r);this.NativeMMLattributes(p);if(this.data[0]){delete this.data[0].inferred}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}}s.appendChild(p)}});if(!i){var m=c.SplitList;f.mtable.Augment({toNativeMML:function(z){var s,q;if(l.tableSpacingBug){var A=this.getValues("rowspacing","columnspacing");this.nMMLtopPadding=m("0px "+A.rowspacing);this.nMMLleftPadding=m("0px "+A.columnspacing);var y=this.nMMLtopPadding,v=y.length;for(s=0,q=this.data.length;s<q;s++){if(this.data[s]){this.data[s].nMMLtopPadding=y[s<v?s:v-1]}}}if(l.tableLabelBug){for(s=0,q=this.data.length;s<q;s++){if(this.data[s]&&this.data[s].isa(f.mlabeledtr)){var u=c.config.displayAlign.charAt(0),w=this.Get("side").charAt(0);this.nMMLhasLabels=true;this.nMMLlaMatch=(u===w);this.nMMLforceWidth=(u==="c"||!!((this.width||"").match("%")));break}}}if(this.width&&this.ffTableWidthBug){var B=(this.style||"").replace(/;\s*$/,"").split(";");if(B[0]===""){B.shift()}B.push("width:"+this.width);this.style=B.join(";")}this.SUPER(arguments).toNativeMML.call(this,z);if(this.nMMLhasLabels){var r=z.firstChild;if(this.nMMLforceWidth||w!=="r"){var p=(u!=="l"?1:0)+(w==="l"?1:0);if(p){var t={columnalign:"left",columnwidth:"auto",columnspacing:"0px",columnlines:"none"};for(var o in t){if(t.hasOwnProperty(o)&&this[o]){var x=[t[o],t[o]].slice(2-p).join(" ")+" ";r.setAttribute(o,x+r.getAttribute(o))}}}}if(this.nMMLforceWidth||!this.nMMLlaMatch){r.setAttribute("width","100%")}}}});f.mtr.Augment({toNativeMML:function(v){this.SUPER(arguments).toNativeMML.call(this,v);var p=v.lastChild;if(l.tableSpacingBug){var r=this.parent.nMMLleftPadding,t=r.length;for(var w=p.firstChild,q=0;w;w=w.nextSibling,q++){a(w,this.nMMLtopPadding,r[q<t?q:t-1])}}if(l.tableLabelBug){var o=this.parent.nMMLforceWidth,u=this.parent.Get("side").charAt(0),s=c.config.displayAlign.charAt(0);if(this.parent.nMMLhasLabels&&p.firstChild){if(o||u!=="r"){j("Left",p.firstChild);if(s!=="l"){p.insertBefore(this.NativeMMLelement("mtd"),p.firstChild).setAttribute("style","padding:0")}if(u==="l"){p.insertBefore(this.NativeMMLelement("mtd"),p.firstChild).setAttribute("style","padding:0")}}if(o||u!=="l"){j("Right",p.lastChild)}}}}});f.mlabeledtr.Augment({toNativeMML:function(C){var t=this.NativeMMLelement("mtr");this.NativeMMLattributes(t);for(var u=1,s=this.data.length;u<s;u++){if(this.data[u]){this.data[u].toNativeMML(t)}else{t.appendChild(this.NativeMMLelement("mtd"))}}if(l.tableSpacingBug){var v=this.parent.nMMLleftPadding,y=v.length;u=0;for(var D=t.firstChild;D;D=D.nextSibling,u++){a(D,this.nMMLtopPadding,v[u<y?u:y-1])}}if(l.tableLabelBug&&this.data[0]){var z=this.parent.Get("side").charAt(0),x=c.config.displayAlign.charAt(0),q=c.config.displayIndent;this.data[0].toNativeMML(t);var A=t.lastChild,r=A;if(z===x){A.setAttribute("style","width:"+q);A.setAttribute("columnalign",c.config.displayAlign)}else{r=this.NativeMMLelement("mpadded");r.setAttribute("style","width:0");r.setAttribute("width","0px");r.appendChild(A.firstChild);A.appendChild(r)}j("",A);t.removeChild(A);var o=100,p=this.parent.nMMLforceWidth;if((this.parent.width||"").match(/%/)){o-=parseFloat(this.parent.width)}var B=o;if(p||z!=="r"){j("Left",t.firstChild);if(x!=="l"){if(x==="c"){B/=2}o-=B;t.insertBefore(this.NativeMMLelement("mtd"),t.firstChild).setAttribute("style","padding:0;width:"+B+"%")}if(z==="l"){t.insertBefore(A,t.firstChild)}}if(p||z!=="l"){j("Right",t.lastChild);if(x!=="r"){t.appendChild(this.NativeMMLelement("mtd")).setAttribute("style","padding:0;width:"+o+"%")}if(z==="r"){if(z!==x){r.setAttribute("lspace","-1width")}t.appendChild(A)}}}C.appendChild(t)}});f.mtd.Augment({toNativeMML:function(r){var p=r.appendChild(this.NativeMMLelement(this.type));this.NativeMMLattributes(p);if(l.mtdWidthBug){l.adjustWidths.push(p);p=p.appendChild(this.NativeMMLelement("mrow"))}for(var q=0,o=this.data.length;q<o;q++){if(this.data[q]){this.data[q].toNativeMML(p)}else{p.appendChild(this.NativeMMLelement("mrow"))}}}});f.mspace.Augment({toNativeMML:function(q){this.SUPER(arguments).toNativeMML.call(this,q);if(l.spaceWidthBug&&this.width){var r=q.lastChild;var p=r.getAttribute("width");var o=(r.getAttribute("style")||"").replace(/;?\s*/,"; ");r.setAttribute("style",o+"width:"+p)}}});var n=g.fileURL(MathJax.OutputJax.fontDir+"/HTML-CSS/TeX/otf");l.Augment({config:{styles:{'[mathvariant="double-struck"]':{"font-family":"MathJax_AMS, MathJax_AMS-WEB"},'[mathvariant="script"]':{"font-family":"MathJax_Script, MathJax_Script-WEB"},'[mathvariant="fraktur"]':{"font-family":"MathJax_Fraktur, MathJax_Fraktur-WEB"},'[mathvariant="bold-script"]':{"font-family":"MathJax_Script, MathJax_Caligraphic-WEB","font-weight":"bold"},'[mathvariant="bold-fraktur"]':{"font-family":"MathJax_Fraktur, MathJax_Fraktur-WEB","font-weight":"bold"},'[mathvariant="monospace"]':{"font-family":"monospace"},'[mathvariant="sans-serif"]':{"font-family":"sans-serif"},'[mathvariant="bold-sans-serif"]':{"font-family":"sans-serif","font-weight":"bold"},'[mathvariant="sans-serif-italic"]':{"font-family":"sans-serif","font-style":"italic"},'[mathvariant="sans-serif-bold-italic"]':{"font-family":"sans-serif","font-style":"italic","font-weight":"bold"},'[class="MJX-tex-oldstyle"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB"},'[class="MJX-tex-oldstyle-bold"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB","font-weight":"bold"},'[class="MJX-tex-caligraphic"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB"},'[class="MJX-tex-caligraphic-bold"]':{"font-family":"MathJax_Caligraphic, MathJax_Caligraphic-WEB","font-weight":"bold"},"@font-face /*1*/":{"font-family":"MathJax_AMS-WEB",src:"url('"+n+"/MathJax_AMS-Regular.otf')"},"@font-face /*2*/":{"font-family":"MathJax_Script-WEB",src:"url('"+n+"/MathJax_Script-Regular.otf')"},"@font-face /*3*/":{"font-family":"MathJax_Fraktur-WEB",src:"url('"+n+"/MathJax_Fraktur-Regular.otf')"},"@font-face /*4*/":{"font-family":"MathJax_Caligraphic-WEB",src:"url('"+n+"/MathJax_Caligraphic-Regular.otf')"},"@font-face /*5*/":{"font-family":"MathJax_Fraktur-WEB","font-weight":"bold",src:"url('"+n+"/MathJax_Fraktur-Bold.otf')"},"@font-face /*6*/":{"font-family":"MathJax_Caligraphic-WEB","font-weight":"bold",src:"url('"+n+"/MathJax_Caligraphic-Bold.otf')"}}}})}f.math.Augment({toNativeMML:function(v){var x=this.NativeMMLelement(this.type),u=x,p;var t,r;l.adjustWidths=[];x.setAttribute("xmlns",l.MMLnamespace);this.NativeMMLattributes(x);if(l.widthBug){x=x.appendChild(this.NativeMMLelement("mrow"))}for(t=0,r=this.data.length;t<r;t++){if(this.data[t]){this.data[t].toNativeMML(x)}else{x.appendChild(this.NativeMMLelement("mrow"))}}var s=((this.data[0]||[]).data[0]||{});if(s.nMMLhasLabels){if(s.nMMLforceWidth||!s.nMMLlaMatch){x.setAttribute("style","width:100%");v.style.width=v.parentNode.style.width="100%"}if(s.nMMLlaMatch){if(v.parentNode.parentNode.nodeName.toLowerCase()==="div"){v.parentNode.parentNode.style.setProperty("margin-"+c.config.displayAlign,"0px","important")}}}v.appendChild(u);if(l.widthBug&&!(s.nMMLhasLabels&&(s.nMMLforceWidth||!s.nMMLlaMatch))){v.style.width=(u.firstChild.scrollWidth/l.ex/l.scale).toFixed(3)+"ex";p=c.getJaxFor(v);if(p){p.NativeMML.scrollWidth=u.firstChild.scrollWidth}}if(l.adjustWidths.length){var w=[];for(t=0,r=l.adjustWidths.length;t<r;t++){x=l.adjustWidths[t];var o=x.getAttribute("style")||"";if(!o.match(/(^|;)\s*min-width:/)){w.push(x.scrollWidth);var q=(x.scrollWidth/l.ex).toFixed(3)+"ex";o=o.replace(/;?\s*$/,"; ");x.setAttribute("style",o+"min-width:"+q)}}if(!p){p=c.getJaxFor(v)}if(p){p.NativeMML.mtds=w}u.MathJaxMtds=l.adjustWidths;l.adjustWidths=[]}}});f.mfenced.Augment({toNativeMML:function(w){if(!l.mfencedBug){this.SUPER(arguments).toNativeMML.call(this,w);return}var t=c.Browser.isOpera;var u,p,r;var q=this.getValues("open","close","separators");q.open=q.open.replace(/^\s+/,"").replace(/\s+$/,"");q.close=q.close.replace(/^\s+/,"").replace(/\s+$/,"");q.separators=q.separators.replace(/\s+/g,"").split("");if(q.separators.length==0){q.separators=null}else{if(q.separators.length<this.data.length-1){var v=q.separators[q.separators.length-1];for(u=this.data.length-1-q.separators.length;u>0;u--){q.separators.push(v)}}}var o=this.NativeMMLelement(t?this.type:"mrow");this.NativeMMLattributes(o);o.removeAttribute("separators");if(t){o.setAttribute("open",q.open);o.setAttribute("close",q.close);if(this.data.length>1){w.appendChild(o);w=o;o=this.NativeMMLelement("mrow")}}else{o.removeAttribute("open");o.removeAttribute("close")}if(!t){r=this.NativeMMLelement("mo");r.setAttribute("fence","true");r.textContent=q.open;o.appendChild(r)}for(u=0,p=this.data.length;u<p;u++){if(q.separators&&u>0){r=this.NativeMMLelement("mo");r.setAttribute("separator","true");r.textContent=q.separators[u-1];o.appendChild(r)}if(this.data[u]){this.data[u].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}}if(!t){r=this.NativeMMLelement("mo");r.setAttribute("fence","true");r.textContent=q.close;o.appendChild(r)}w.appendChild(o)}});f.TeXAtom.Augment({toNativeMML:function(p){var o=this.NativeMMLelement("mrow");this.NativeMMLattributes(o);this.data[0].toNativeMML(o);p.appendChild(o)}});f.chars.Augment({toNativeMML:function(o){o.appendChild(document.createTextNode(this.toString()))}});f.entity.Augment({toNativeMML:function(o){o.appendChild(document.createTextNode(this.toString()))}});f.xml.Augment({toNativeMML:function(q){for(var p=0,o=this.data.length;p<o;p++){q.appendChild(this.data[p].cloneNode(true))}}});f.mi.Augment({toNativeMML:function(p){this.SUPER(arguments).toNativeMML.call(this,p);if(l.miItalicBug){if(this.Get("mathvariant")===f.VARIANT.NORMAL){var o=p.lastChild;o.setAttribute("mathvariant",f.VARIANT.NORMAL)}}}});f.mo.Augment({toNativeMML:function(t){this.SUPER(arguments).toNativeMML.call(this,t);if(l.webkitMoSpacingBug){var o=0,s=0,v=this.parent;if(v&&v.type==="mrow"&&(v.inferred||!v.isEmbellished())){var q=this.getValues("lspace","rspace");o=q.lspace,s=q.rspace;if(l.NAMEDSPACE[o]){o=l.NAMEDSPACE[o]}if(l.NAMEDSPACE[s]){s=l.NAMEDSPACE[s]}}var u=t.lastChild;var r=e.Element("span");r.style.cssText=(u.getAttribute("style")||"");r.style.setProperty("-webkit-margin-start",o);r.style.setProperty("-webkit-margin-end",s);u.setAttribute("style",r.style.cssText)}}});f.mmultiscripts.Augment({toNativeMML:function(s){if(!l.mmultiscriptsBug||this.data.length===0){this.SUPER(arguments).toNativeMML.call(this,s);return}var q=this.NativeMMLelement("mrow");this.NativeMMLattributes(q);if(this.data[0]){this.data[0].toNativeMML(q)}else{q.appendChild(this.NativeMMLelement("mrow"))}base=q.removeChild(q.lastChild);var p=this.data.length,r,o;for(r=1;r<p;r+=2){if(this.data[r].type==="mprescripts"){break}o=this.NativeMMLelement("msubsup");o.appendChild(base);if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}if(r+1<p&&this.data[r+1]){this.data[r+1].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}base=o}q.appendChild(base);for(r++;r<p;r+=2){o=this.NativeMMLelement("msubsup");o.appendChild(this.NativeMMLelement("mrow"));if(this.data[r]){this.data[r].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}if(r+1<p&&this.data[r+1]){this.data[r+1].toNativeMML(o)}else{o.appendChild(this.NativeMMLelement("mrow"))}q.insertBefore(o,base)}s.appendChild(q)}});c.Register.StartupHook("TeX mathchoice Ready",function(){f.TeXmathchoice.Augment({toNativeMML:function(o){this.Core().toNativeMML(o)}})});setTimeout(MathJax.Callback(["loadComplete",l,"jax.js"]),0)});c.Browser.Select({MSIE:function(m){var n=(document.documentMode||0);l.msieIE8HeightBug=(n===8)},Opera:function(m){l.operaPositionBug=true;l.stretchyMoBug=true;l.tableLabelBug=true;l.mfencedBug=true;l.miBug=true;l.mmultiscriptsBug=true},Firefox:function(m){l.ffTableWidthBug=!m.versionAtLeast("13.0");l.forceReflow=true;l.widthBug=true;l.spaceWidthBug=!m.versionAtLeast("20.0");l.mtdWidthBug=true;l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true},Chrome:function(m){l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true},Safari:function(m){l.tableSpacingBug=true;l.tableLabelBug=true;l.mfencedBug=true;l.miItalicBug=true;l.webkitMoSpacingBug=true;l.spaceWidthBug=true;l.mmultiscriptsBug=true}});c.Register.StartupHook("End Cookie",function(){if(c.config.menuSettings.zoom!=="None"){g.Require("[MathJax]/extensions/MathZoom.js")}})})(MathJax.OutputJax.NativeMML,MathJax.Hub,MathJax.Ajax,MathJax.HTML);
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MathJax.Ajax.loadComplete("[MathJax]/config/AM_HTMLorMML-full.js");




OPS/xhtml/science11/mathjax/config/TeX-AMS-MML_SVG.js
/*
 *  /MathJax/config/TeX-AMS-MML_SVG.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/SVG/config.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax.SVG=MathJax.OutputJax({id:"SVG",version:"2.3",directory:MathJax.OutputJax.directory+"/SVG",extensionDir:MathJax.OutputJax.extensionDir+"/SVG",autoloadDir:MathJax.OutputJax.directory+"/SVG/autoload",fontDir:MathJax.OutputJax.directory+"/SVG/fonts",config:{scale:100,minScaleAdjust:50,font:"TeX",blacker:10,mtextFontInherit:false,undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",addMMLclasses:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_SVG_Display":{"text-align":"center",margin:"1em 0em"},"#MathJax_SVG_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",padding:"3px 4px","z-index":401}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.SVG.Register("jax/mml")}MathJax.OutputJax.SVG.loadComplete("config.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
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(function(c,d){var a;var b=function(e){return MathJax.Localization._.apply(MathJax.Localization,[["MathML",e]].concat([].slice.call(arguments,1)))};c.Parse=MathJax.Object.Subclass({Init:function(e){this.Parse(e)},Parse:function(g){var h;if(typeof g!=="string"){h=g.parentNode}else{h=c.ParseXML(this.preProcessMath.call(this,g));if(h==null){c.Error(["ErrorParsingMathML","Error parsing MathML"])}}var f=h.getElementsByTagName("parsererror")[0];if(f){c.Error(["ParsingError","Error parsing MathML: %1",f.textContent.replace(/This page.*?errors:|XML Parsing Error: |Below is a rendering of the page.*/g,"")])}if(h.childNodes.length!==1){c.Error(["MathMLSingleElement","MathML must be formed by a single element"])}if(h.firstChild.nodeName.toLowerCase()==="html"){var e=h.getElementsByTagName("h1")[0];if(e&&e.textContent==="XML parsing error"&&e.nextSibling){c.Error(["ParsingError","Error parsing MathML: %1",String(e.nextSibling.nodeValue).replace(/fatal parsing error: /,"")])}}if(h.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")!=="math"){c.Error(["MathMLRootElement","MathML must be formed by a <math> element, not %1","<"+h.firstChild.nodeName+">"])}this.mml=this.MakeMML(h.firstChild)},MakeMML:function(h){var i=String(h.getAttribute("class")||"");var f,g=h.nodeName.toLowerCase().replace(/^[a-z]+:/,"");var e=(i.match(/(^| )MJX-TeXAtom-([^ ]*)/));if(e){f=this.TeXAtom(e[2])}else{if(!(a[g]&&a[g].isa&&a[g].isa(a.mbase))){MathJax.Hub.signal.Post(["MathML Jax - unknown node type",g]);return a.Error(b("UnknownNodeType","Unknown node type: %1",g))}else{f=a[g]()}}this.AddAttributes(f,h);this.CheckClass(f,f["class"]);this.AddChildren(f,h);if(c.config.useMathMLspacing){f.useMMLspacing=8}return f},TeXAtom:function(f){var e=a.TeXAtom().With({texClass:a.TEXCLASS[f]});if(e.texClass===a.TEXCLASS.OP){e.movesupsub=e.movablelimits=true}return e},CheckClass:function(f,h){h=(h||"").split(/ /);var j=[];for(var g=0,e=h.length;g<e;g++){if(h[g].substr(0,4)==="MJX-"){if(h[g]==="MJX-arrow"){if(!f.notation.match("/"+a.NOTATION.UPDIAGONALARROW+"/")){f.notation+=" "+a.NOTATION.UPDIAGONALARROW}}else{if(h[g]==="MJX-variant"){f.variantForm=true;if(!MathJax.Extension["TeX/AMSsymbols"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/AMSsymbols.js"))}}else{if(h[g].substr(0,11)!=="MJX-TeXAtom"){f.mathvariant=h[g].substr(3);if(f.mathvariant==="-tex-caligraphic-bold"||f.mathvariant==="-tex-oldstyle-bold"){if(!MathJax.Extension["TeX/boldsymbol"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/boldsymbol.js"))}}}}}}else{j.push(h[g])}}if(j.length){f["class"]=j.join(" ")}else{delete f["class"]}},AddAttributes:function(g,j){g.attr={};g.attrNames=[];for(var h=0,e=j.attributes.length;h<e;h++){var f=j.attributes[h].name;if(f=="xlink:href"){f="href"}if(f.match(/:/)){continue}if(f.match(/^_moz-math-((column|row)(align|line)|font-style)$/)){continue}var k=j.attributes[h].value;k=this.filterAttribute(f,k);if(k!=null){if(k.toLowerCase()==="true"){k=true}else{if(k.toLowerCase()==="false"){k=false}}if(g.defaults[f]!=null||a.copyAttributes[f]){g[f]=k}else{g.attr[f]=k}g.attrNames.push(f)}}},filterAttribute:function(e,f){return f},AddChildren:function(e,g){for(var k=0,j=g.childNodes.length;k<j;k++){var f=g.childNodes[k];if(f.nodeName==="#comment"){continue}if(f.nodeName==="#text"){if(e.isToken&&!e.mmlSelfClosing){var o=f.nodeValue.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity);e.Append(a.chars(this.trimSpace(o)))}else{if(f.nodeValue.match(/\S/)){c.Error(["UnexpectedTextNode","Unexpected text node: %1","'"+f.nodeValue+"'"])}}}else{if(e.type==="annotation-xml"){e.Append(a.xml(f))}else{var h=this.MakeMML(f);e.Append(h);if(h.mmlSelfClosing&&h.data.length){e.Append.apply(e,h.data);h.data=[]}}}}if(e.type==="mrow"&&e.data.length>=2){var l=e.data[0],n=e.data[e.data.length-1];if(l.type==="mo"&&l.Get("fence")&&n.type==="mo"&&n.Get("fence")){if(l.data[0]){e.open=l.data.join("")}if(n.data[0]){e.close=n.data.join("")}}}},preProcessMath:function(f){if(f.match(/^<[a-z]+:/i)&&!f.match(/^<[^<>]* xmlns:/)){f=f.replace(/^<([a-z]+)(:math)/i,'<$1$2 xmlns:$1="http://www.w3.org/1998/Math/MathML"')}var e=f.match(/^(<math( ('.*?'|".*?"|[^>])+)>)/i);if(e&&e[2].match(/ (?!xmlns=)[a-z]+=\"http:/i)){f=e[1].replace(/ (?!xmlns=)([a-z]+=(['"])http:.*?\2)/ig," xmlns:$1 $1")+f.substr(e[0].length)}if(f.match(/^<math/i)&&!f.match(/^<[^<>]* xmlns=/)){f=f.replace(/^<(math)/i,'<math xmlns="http://www.w3.org/1998/Math/MathML"')}f=f.replace(/^\s*(?:\/\/)?<!(--)?\[CDATA\[((.|\n)*)(\/\/)?\]\]\1>\s*$/,"$2");return f.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity)},trimSpace:function(e){return e.replace(/[\t\n\r]/g," ").replace(/^ +/,"").replace(/ +$/,"").replace(/  +/g," ")},replaceEntity:function(g,f){if(f.match(/^(lt|amp|quot)$/)){return g}if(c.Parse.Entity[f]){return c.Parse.Entity[f]}var h=f.charAt(0).toLowerCase();var e=f.match(/^[a-zA-Z](fr|scr|opf)$/);if(e){h=e[1]}if(!c.Parse.loaded[h]){c.Parse.loaded[h]=true;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(c.entityDir+"/"+h+".js"))}return g}},{loaded:[]});c.Augment({sourceMenuTitle:["OriginalMathML","Original MathML"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(e){if(!this.ParseXML){this.ParseXML=this.createParser()}var f,h,i={script:e};if(e.firstChild&&e.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")==="math"){i.math=e.firstChild;this.prefilterHooks.Execute(i);h=i.math}else{h=MathJax.HTML.getScript(e);if(d.isMSIE){h=h.replace(/(&nbsp;)+$/,"")}i.math=h;this.prefilterHooks.Execute(i);h=i.math}try{f=c.Parse(h).mml}catch(g){if(!g.mathmlError){throw g}f=this.formatError(g,h,e)}i.math=a(f);this.postfilterHooks.Execute(i);return i.math},prefilterMath:function(f,e){return f},prefilterMathML:function(f,e){return f},formatError:function(h,g,e){var f=h.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["MathML Jax - parse error",f,g,e]);return a.Error(f)},Error:function(e){if(e instanceof Array){e=b.apply(b,e)}throw MathJax.Hub.Insert(Error(e),{mathmlError:true})},parseDOM:function(e){return this.parser.parseFromString(e,"text/xml")},parseMS:function(e){return(this.parser.loadXML(e)?this.parser:null)},parseDIV:function(e){this.div.innerHTML=e.replace(/<([a-z]+)([^>]*)\/>/g,"<$1$2></$1>");return this.div},parseError:function(e){return null},createMSParser:function(){var j=null;var f=["MSXML2.DOMDocument.6.0","MSXML2.DOMDocument.5.0","MSXML2.DOMDocument.4.0","MSXML2.DOMDocument.3.0","MSXML2.DOMDocument.2.0","Microsoft.XMLDOM"];for(var g=0,e=f.length;g<e&&!j;g++){try{j=new ActiveXObject(f[g])}catch(h){}}return j},createParser:function(){if(window.DOMParser){this.parser=new DOMParser();return(this.parseDOM)}else{if(window.ActiveXObject){this.parser=this.createMSParser();if(!this.parser){MathJax.Localization.Try(this.parserCreationError);return(this.parseError)}this.parser.async=false;return(this.parseMS)}}this.div=MathJax.Hub.Insert(document.createElement("div"),{style:{visibility:"hidden",overflow:"hidden",height:"1px",position:"absolute",top:0}});if(!document.body.firstChild){document.body.appendChild(this.div)}else{document.body.insertBefore(this.div,document.body.firstChild)}return(this.parseDIV)},parserCreationError:function(){alert(b("CantCreateXMLParser","MathJax can't create an XML parser for MathML.  Check that\nthe 'Script ActiveX controls marked safe for scripting' security\nsetting is enabled (use the Internet Options item in the Tools\nmenu, and select the Security panel, then press the Custom Level\nbutton to check this).\n\nMathML equations will not be able to be processed by MathJax."))},Startup:function(){a=MathJax.ElementJax.mml;a.mspace.Augment({mmlSelfClosing:true});a.none.Augment({mmlSelfClosing:true});a.mprescripts.Augment({mmlSelfClosing:true})}});c.prefilterHooks.Add(function(e){e.math=(typeof(e.math)==="string"?c.prefilterMath(e.math,e.script):c.prefilterMathML(e.math,e.script))});c.Parse.Entity={ApplyFunction:"\u2061",Backslash:"\u2216",Because:"\u2235",Breve:"\u02D8",Cap:"\u22D2",CenterDot:"\u00B7",CircleDot:"\u2299",CircleMinus:"\u2296",CirclePlus:"\u2295",CircleTimes:"\u2297",Congruent:"\u2261",ContourIntegral:"\u222E",Coproduct:"\u2210",Cross:"\u2A2F",Cup:"\u22D3",CupCap:"\u224D",Dagger:"\u2021",Del:"\u2207",Delta:"\u0394",Diamond:"\u22C4",DifferentialD:"\u2146",DotEqual:"\u2250",DoubleDot:"\u00A8",DoubleRightTee:"\u22A8",DoubleVerticalBar:"\u2225",DownArrow:"\u2193",DownLeftVector:"\u21BD",DownRightVector:"\u21C1",DownTee:"\u22A4",Downarrow:"\u21D3",Element:"\u2208",EqualTilde:"\u2242",Equilibrium:"\u21CC",Exists:"\u2203",ExponentialE:"\u2147",FilledVerySmallSquare:"\u25AA",ForAll:"\u2200",Gamma:"\u0393",Gg:"\u22D9",GreaterEqual:"\u2265",GreaterEqualLess:"\u22DB",GreaterFullEqual:"\u2267",GreaterLess:"\u2277",GreaterSlantEqual:"\u2A7E",GreaterTilde:"\u2273",Hacek:"\u02C7",Hat:"\u005E",HumpDownHump:"\u224E",HumpEqual:"\u224F",Im:"\u2111",ImaginaryI:"\u2148",Integral:"\u222B",Intersection:"\u22C2",InvisibleComma:"\u2063",InvisibleTimes:"\u2062",Lambda:"\u039B",Larr:"\u219E",LeftAngleBracket:"\u27E8",LeftArrow:"\u2190",LeftArrowRightArrow:"\u21C6",LeftCeiling:"\u2308",LeftDownVector:"\u21C3",LeftFloor:"\u230A",LeftRightArrow:"\u2194",LeftTee:"\u22A3",LeftTriangle:"\u22B2",LeftTriangleEqual:"\u22B4",LeftUpVector:"\u21BF",LeftVector:"\u21BC",Leftarrow:"\u21D0",Leftrightarrow:"\u21D4",LessEqualGreater:"\u22DA",LessFullEqual:"\u2266",LessGreater:"\u2276",LessSlantEqual:"\u2A7D",LessTilde:"\u2272",Ll:"\u22D8",Lleftarrow:"\u21DA",LongLeftArrow:"\u27F5",LongLeftRightArrow:"\u27F7",LongRightArrow:"\u27F6",Longleftarrow:"\u27F8",Longleftrightarrow:"\u27FA",Longrightarrow:"\u27F9",Lsh:"\u21B0",MinusPlus:"\u2213",NestedGreaterGreater:"\u226B",NestedLessLess:"\u226A",NotDoubleVerticalBar:"\u2226",NotElement:"\u2209",NotEqual:"\u2260",NotExists:"\u2204",NotGreater:"\u226F",NotGreaterEqual:"\u2271",NotLeftTriangle:"\u22EA",NotLeftTriangleEqual:"\u22EC",NotLess:"\u226E",NotLessEqual:"\u2270",NotPrecedes:"\u2280",NotPrecedesSlantEqual:"\u22E0",NotRightTriangle:"\u22EB",NotRightTriangleEqual:"\u22ED",NotSubsetEqual:"\u2288",NotSucceeds:"\u2281",NotSucceedsSlantEqual:"\u22E1",NotSupersetEqual:"\u2289",NotTilde:"\u2241",NotVerticalBar:"\u2224",Omega:"\u03A9",OverBar:"\u203E",OverBrace:"\u23DE",PartialD:"\u2202",Phi:"\u03A6",Pi:"\u03A0",PlusMinus:"\u00B1",Precedes:"\u227A",PrecedesEqual:"\u2AAF",PrecedesSlantEqual:"\u227C",PrecedesTilde:"\u227E",Product:"\u220F",Proportional:"\u221D",Psi:"\u03A8",Rarr:"\u21A0",Re:"\u211C",ReverseEquilibrium:"\u21CB",RightAngleBracket:"\u27E9",RightArrow:"\u2192",RightArrowLeftArrow:"\u21C4",RightCeiling:"\u2309",RightDownVector:"\u21C2",RightFloor:"\u230B",RightTee:"\u22A2",RightTeeArrow:"\u21A6",RightTriangle:"\u22B3",RightTriangleEqual:"\u22B5",RightUpVector:"\u21BE",RightVector:"\u21C0",Rightarrow:"\u21D2",Rrightarrow:"\u21DB",Rsh:"\u21B1",Sigma:"\u03A3",SmallCircle:"\u2218",Sqrt:"\u221A",Square:"\u25A1",SquareIntersection:"\u2293",SquareSubset:"\u228F",SquareSubsetEqual:"\u2291",SquareSuperset:"\u2290",SquareSupersetEqual:"\u2292",SquareUnion:"\u2294",Star:"\u22C6",Subset:"\u22D0",SubsetEqual:"\u2286",Succeeds:"\u227B",SucceedsEqual:"\u2AB0",SucceedsSlantEqual:"\u227D",SucceedsTilde:"\u227F",SuchThat:"\u220B",Sum:"\u2211",Superset:"\u2283",SupersetEqual:"\u2287",Supset:"\u22D1",Therefore:"\u2234",Theta:"\u0398",Tilde:"\u223C",TildeEqual:"\u2243",TildeFullEqual:"\u2245",TildeTilde:"\u2248",UnderBar:"\u005F",UnderBrace:"\u23DF",Union:"\u22C3",UnionPlus:"\u228E",UpArrow:"\u2191",UpDownArrow:"\u2195",UpTee:"\u22A5",Uparrow:"\u21D1",Updownarrow:"\u21D5",Upsilon:"\u03A5",Vdash:"\u22A9",Vee:"\u22C1",VerticalBar:"\u2223",VerticalTilde:"\u2240",Vvdash:"\u22AA",Wedge:"\u22C0",Xi:"\u039E",acute:"\u00B4",aleph:"\u2135",alpha:"\u03B1",amalg:"\u2A3F",and:"\u2227",ang:"\u2220",angmsd:"\u2221",angsph:"\u2222",ape:"\u224A",backprime:"\u2035",backsim:"\u223D",backsimeq:"\u22CD",beta:"\u03B2",beth:"\u2136",between:"\u226C",bigcirc:"\u25EF",bigodot:"\u2A00",bigoplus:"\u2A01",bigotimes:"\u2A02",bigsqcup:"\u2A06",bigstar:"\u2605",bigtriangledown:"\u25BD",bigtriangleup:"\u25B3",biguplus:"\u2A04",blacklozenge:"\u29EB",blacktriangle:"\u25B4",blacktriangledown:"\u25BE",blacktriangleleft:"\u25C2",bowtie:"\u22C8",boxdl:"\u2510",boxdr:"\u250C",boxminus:"\u229F",boxplus:"\u229E",boxtimes:"\u22A0",boxul:"\u2518",boxur:"\u2514",bsol:"\u005C",bull:"\u2022",cap:"\u2229",check:"\u2713",chi:"\u03C7",circ:"\u02C6",circeq:"\u2257",circlearrowleft:"\u21BA",circlearrowright:"\u21BB",circledR:"\u00AE",circledS:"\u24C8",circledast:"\u229B",circledcirc:"\u229A",circleddash:"\u229D",clubs:"\u2663",colon:"\u003A",comp:"\u2201",ctdot:"\u22EF",cuepr:"\u22DE",cuesc:"\u22DF",cularr:"\u21B6",cup:"\u222A",curarr:"\u21B7",curlyvee:"\u22CE",curlywedge:"\u22CF",dagger:"\u2020",daleth:"\u2138",ddarr:"\u21CA",deg:"\u00B0",delta:"\u03B4",digamma:"\u03DD",div:"\u00F7",divideontimes:"\u22C7",dot:"\u02D9",doteqdot:"\u2251",dotplus:"\u2214",dotsquare:"\u22A1",dtdot:"\u22F1",ecir:"\u2256",efDot:"\u2252",egs:"\u2A96",ell:"\u2113",els:"\u2A95",empty:"\u2205",epsi:"\u03B5",epsiv:"\u03F5",erDot:"\u2253",eta:"\u03B7",eth:"\u00F0",flat:"\u266D",fork:"\u22D4",frown:"\u2322",gEl:"\u2A8C",gamma:"\u03B3",gap:"\u2A86",gimel:"\u2137",gnE:"\u2269",gnap:"\u2A8A",gne:"\u2A88",gnsim:"\u22E7",gt:"\u003E",gtdot:"\u22D7",harrw:"\u21AD",hbar:"\u210F",hellip:"\u2026",hookleftarrow:"\u21A9",hookrightarrow:"\u21AA",imath:"\u0131",infin:"\u221E",intcal:"\u22BA",iota:"\u03B9",jmath:"\u0237",kappa:"\u03BA",kappav:"\u03F0",lEg:"\u2A8B",lambda:"\u03BB",lap:"\u2A85",larrlp:"\u21AB",larrtl:"\u21A2",lbrace:"\u007B",lbrack:"\u005B",le:"\u2264",leftleftarrows:"\u21C7",leftthreetimes:"\u22CB",lessdot:"\u22D6",lmoust:"\u23B0",lnE:"\u2268",lnap:"\u2A89",lne:"\u2A87",lnsim:"\u22E6",longmapsto:"\u27FC",looparrowright:"\u21AC",lowast:"\u2217",loz:"\u25CA",lt:"\u003C",ltimes:"\u22C9",ltri:"\u25C3",macr:"\u00AF",malt:"\u2720",mho:"\u2127",mu:"\u03BC",multimap:"\u22B8",nLeftarrow:"\u21CD",nLeftrightarrow:"\u21CE",nRightarrow:"\u21CF",nVDash:"\u22AF",nVdash:"\u22AE",natur:"\u266E",nearr:"\u2197",nharr:"\u21AE",nlarr:"\u219A",not:"\u00AC",nrarr:"\u219B",nu:"\u03BD",nvDash:"\u22AD",nvdash:"\u22AC",nwarr:"\u2196",omega:"\u03C9",omicron:"\u03BF",or:"\u2228",osol:"\u2298",period:"\u002E",phi:"\u03C6",phiv:"\u03D5",pi:"\u03C0",piv:"\u03D6",prap:"\u2AB7",precnapprox:"\u2AB9",precneqq:"\u2AB5",precnsim:"\u22E8",prime:"\u2032",psi:"\u03C8",rarrtl:"\u21A3",rbrace:"\u007D",rbrack:"\u005D",rho:"\u03C1",rhov:"\u03F1",rightrightarrows:"\u21C9",rightthreetimes:"\u22CC",ring:"\u02DA",rmoust:"\u23B1",rtimes:"\u22CA",rtri:"\u25B9",scap:"\u2AB8",scnE:"\u2AB6",scnap:"\u2ABA",scnsim:"\u22E9",sdot:"\u22C5",searr:"\u2198",sect:"\u00A7",sharp:"\u266F",sigma:"\u03C3",sigmav:"\u03C2",simne:"\u2246",smile:"\u2323",spades:"\u2660",sub:"\u2282",subE:"\u2AC5",subnE:"\u2ACB",subne:"\u228A",supE:"\u2AC6",supnE:"\u2ACC",supne:"\u228B",swarr:"\u2199",tau:"\u03C4",theta:"\u03B8",thetav:"\u03D1",tilde:"\u02DC",times:"\u00D7",triangle:"\u25B5",triangleq:"\u225C",upsi:"\u03C5",upuparrows:"\u21C8",veebar:"\u22BB",vellip:"\u22EE",weierp:"\u2118",xi:"\u03BE",yen:"\u00A5",zeta:"\u03B6",zigrarr:"\u21DD"};c.loadComplete("jax.js")})(MathJax.InputJax.MathML,MathJax.Hub.Browser);
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 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/jax/input/MathML/jax.js",
  "[MathJax]/jax/output/NativeMML/jax.js",
  "[MathJax]/jax/output/HTML-CSS/jax.js",
  "[MathJax]/jax/output/HTML-CSS/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
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MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.mtable.Augment({toHTML:function(t){t=this.HTMLcreateSpan(t);if(this.data.length===0){return t}var K=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");var aJ=K.width.match(/%$/);var ay=b.createStack(t);var aG=this.HTMLgetScale(),aA=this.HTMLgetMu(t),aB=-1;var aq=[],au=[],ak=[],aw=[],av=[],af,ae,ap=-1,ad,ao,Z,aF,R,aC,aO=[];var al=b.FONTDATA.baselineskip*aG*K.useHeight,aT,I=b.FONTDATA.lineH*aG,O=b.FONTDATA.lineD*aG;for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);aw[af]=[];aq[af]=au[af]=0;for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){if(ak[ae]==null){if(ae>ap){ap=ae}av[ae]=b.createStack(b.createBox(ay));ak[ae]=-b.BIGDIMEN}aw[af][ae]=b.createBox(av[ae]);aO.push(aF.data[ae-Z].toHTML(aw[af][ae]))}}b.MeasureSpans(aO);for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){R=aF.data[ae-Z];if(R.isMultiline){aw[af][ae].style.width="100%"}if(R.isEmbellished()){aC=R.CoreMO();var aS=aC.Get("minsize",true);if(aS){var aL=aC.HTMLspanElement().bbox;if(aC.HTMLcanStretch("Vertical")){aT=aL.h+aL.d;if(aT){aS=b.length2em(aS,aA,aT);if(aS*aL.h/aT>aq[af]){aq[af]=aS*aL.h/aT}if(aS*aL.d/aT>au[af]){au[af]=aS*aL.d/aT}}}else{if(aC.HTMLcanStretch("Horizontal")){aS=b.length2em(aS,aA,aL.w);if(aS>ak[ae]){ak[ae]=aS}}}}}if(aw[af][ae].bbox.h>aq[af]){aq[af]=aw[af][ae].bbox.h}if(aw[af][ae].bbox.d>au[af]){au[af]=aw[af][ae].bbox.d}if(aw[af][ae].bbox.w>ak[ae]){ak[ae]=aw[af][ae].bbox.w}}}if(aq[0]+au[0]){aq[0]=Math.max(aq[0],I)}if(aq[aw.length-1]+au[aw.length-1]){au[aw.length-1]=Math.max(au[aw.length-1],O)}var aE=MathJax.Hub.SplitList;var az=aE(K.columnspacing),aQ=aE(K.rowspacing),e=aE(K.columnalign),E=aE(K.rowalign),d=aE(K.columnlines),z=aE(K.rowlines),aM=aE(K.columnwidth),V=[];for(af=0,ad=az.length;af<ad;af++){az[af]=b.length2em(az[af],aA)}for(af=0,ad=aQ.length;af<ad;af++){aQ[af]=b.length2em(aQ[af],aA)}while(az.length<ap){az.push(az[az.length-1])}while(e.length<=ap){e.push(e[e.length-1])}while(d.length<ap){d.push(d[d.length-1])}while(aM.length<=ap){aM.push(aM[aM.length-1])}while(aQ.length<aw.length){aQ.push(aQ[aQ.length-1])}while(E.length<=aw.length){E.push(E[E.length-1])}while(z.length<aw.length){z.push(z[z.length-1])}if(av[aB]){e[aB]=(K.side.substr(0,1)==="l"?"left":"right");az[aB]=-ak[aB]}for(af=0,ad=aw.length;af<ad;af++){aF=this.data[af];V[af]=[];if(aF.rowalign){E[af]=aF.rowalign}if(aF.columnalign){V[af]=aE(aF.columnalign);while(V[af].length<=ap){V[af].push(V[af][V[af].length-1])}}}if(K.equalrows){var aD=Math.max.apply(Math,aq),X=Math.max.apply(Math,au);for(af=0,ad=aw.length;af<ad;af++){Z=((aD+X)-(aq[af]+au[af]))/2;aq[af]+=Z;au[af]+=Z}}aT=aq[0]+au[aw.length-1];for(af=0,ad=aw.length-1;af<ad;af++){aT+=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}var aI=0,aH=0,aV,g=aT;if(K.frame!=="none"||(K.columnlines+K.rowlines).match(/solid|dashed/)){var w=aE(K.framespacing);if(w.length!=2){w=aE(this.defaults.framespacing)}aI=b.length2em(w[0],aA);aH=b.length2em(w[1],aA);g=aT+2*aH}var aj,aU,ab="";if(typeof(K.align)!=="string"){K.align=String(K.align)}if(K.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){ab=RegExp.$3;K.align=RegExp.$1}else{K.align=this.defaults.align}if(ab!==""){ab=parseInt(ab);if(ab<0){ab=aw.length+1+ab}if(ab<1){ab=1}else{if(ab>aw.length){ab=aw.length}}aj=0;aU=-(aT+aH)+aq[0];for(af=0,ad=ab-1;af<ad;af++){var N=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af]);aj+=N;aU+=N}}else{aj=({top:-(aq[0]+aH),bottom:aT+aH-aq[0],center:aT/2-aq[0],baseline:aT/2-aq[0],axis:aT/2+b.TeX.axis_height*aG-aq[0]})[K.align];aU=({top:-(aT+2*aH),bottom:0,center:-(aT/2+aH),baseline:-(aT/2+aH),axis:b.TeX.axis_height*aG-aT/2-aH})[K.align]}var ac,ag=0,B=0,L=0,aa=0,ah=0,an=[],at=[],S=1;if(K.equalcolumns&&K.width!=="auto"){if(aJ){ac=(100/(ap+1)).toFixed(2).replace(/\.?0+$/,"")+"%";for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){aM[af]=ac}ac=0;ag=1;ah=ap+1;for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac+=az[af]}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}ac/=ap+1;for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){ak[af]=ac}}}else{for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){if(aM[af]==="auto"){B+=ak[af]}else{if(aM[af]==="fit"){at[ah]=af;ah++;B+=ak[af]}else{if(aM[af].match(/%$/)){an[aa]=af;aa++;L+=ak[af];ag+=b.length2em(aM[af],aA,1)}else{ak[af]=b.length2em(aM[af],aA);B+=ak[af]}}}}if(aJ){ac=0;for(af=0,ad=Math.min(ap,az.length);af<ad;af++){ac+=az[af]}if(ag>0.98){S=0.98/ag;ag=0.98}}else{if(K.width==="auto"){if(ag>0.98){S=L/(B+L);ac=B+L}else{ac=B/(1-ag)}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}}for(af=0,ad=an.length;af<ad;af++){ak[an[af]]=b.length2em(aM[an[af]],aA,ac*S);B+=ak[an[af]]}if(Math.abs(ac-B)>0.01){if(ah&&ac>B){ac=(ac-B)/ah;for(af=0,ad=at.length;af<ad;af++){ak[at[af]]+=ac}}else{ac=ac/B;for(ae=0;ae<=ap;ae++){ak[ae]*=ac}}}if(K.equalcolumns){var Q=Math.max.apply(Math,ak);for(ae=0;ae<=ap;ae++){ak[ae]=Q}}}}var T=aj,o,r,aR;Z=(av[aB]?aB:0);for(ae=Z;ae<=ap;ae++){for(af=0,ad=aw.length;af<ad;af++){if(aw[af][ae]){Z=(this.data[af].type==="mlabeledtr"?aB:0);R=this.data[af].data[ae-Z];if(R.HTMLcanStretch("Horizontal")){aw[af][ae].bbox=R.HTMLstretchH(av[ae],ak[ae]).bbox}else{if(R.HTMLcanStretch("Vertical")){aC=R.CoreMO();var aK=aC.symmetric;aC.symmetric=false;aw[af][ae].bbox=R.HTMLstretchV(av[ae],aq[af],au[af]).bbox;aw[af][ae].HH=null;aC.symmetric=aK}}aR=R.rowalign||this.data[af].rowalign||E[af];o=({top:aq[af]-aw[af][ae].bbox.h,bottom:aw[af][ae].bbox.d-au[af],center:((aq[af]-au[af])-(aw[af][ae].bbox.h-aw[af][ae].bbox.d))/2,baseline:0,axis:0})[aR]||0;aR=(R.columnalign||V[af][ae]||e[ae]);b.alignBox(aw[af][ae],aR,T+o)}if(af<aw.length-1){T-=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}}T=aj}if(aJ){var G=b.createBox(ay);G.style.left=G.style.top=0;G.style.right=b.Em(ac+2*aI);G.style.display="inline-block";G.style.height="0px";if(b.msieRelativeWidthBug){G=b.createBox(G);G.style.position="relative";G.style.height="1em";G.style.width="100%";G.bbox=ay.bbox}var aP=0,aW=aI,k,l;if(ah){k=100*(1-ag)/ah,l=B/ah}else{k=100*(1-ag)/(ap+1);l=B/(ap+1)}for(ae=0;ae<=ap;ae++){b.placeBox(av[ae].parentNode,0,0);av[ae].style.position="relative";av[ae].style.left=b.Em(aW);av[ae].style.width="100%";av[ae].parentNode.parentNode.removeChild(av[ae].parentNode);var am=b.createBox(G);b.addBox(am,av[ae]);av[ae]=am;var h=am.style;h.display="inline-block";h.left=aP+"%";if(aM[ae].match(/%$/)){var u=parseFloat(aM[ae])*S;if(ah===0){h.width=(k+u)+"%";aP+=k+u;am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l);aW-=l}else{h.width=u+"%";aP+=u}}else{if(aM[ae]==="fit"||ah===0){h.width=k+"%";am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l-ak[ae]);aW+=ak[ae]-l;aP+=k}else{h.width=b.Em(ak[ae]);aW+=ak[ae]}}if(b.msieRelativeWidthBug){b.addText(am.firstChild,b.NBSP);am.firstChild.style.position="relative"}aW+=az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createBox(G);r.style.left=aP+"%";r=b.createRule(r,g,0,1.25/b.em);r.style.position="absolute";r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};r.parentNode.bbox=ay.bbox;b.placeBox(r,aW-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}else{var U=aI;for(ae=0;ae<=ap;ae++){if(!av[ae].bbox.width){b.setStackWidth(av[ae],ak[ae])}if(aM[ae]!=="auto"&&aM[ae]!=="fit"){av[ae].bbox.width=ak[ae];av[ae].bbox.isFixed=true}b.placeBox(av[ae].parentNode,U,0);U+=ak[ae]+az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createRule(ay,g,0,1.25/b.em);b.addBox(ay,r);r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};b.placeBox(r,U-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}ay.bbox.d=-aU;ay.bbox.h=g+aU;b.setStackWidth(ay,ay.bbox.w+aI);aV=ay.bbox.w;var ai;if(K.frame!=="none"){ai=b.createFrame(ay,g,0,aV,1.25/b.em,K.frame);b.addBox(ay,ai);b.placeBox(ai,0,aU,true);if(aJ){ai.style.width="100%"}}T=aj;for(af=0,ad=aw.length-1;af<ad;af++){o=Math.max(al,au[af]+aq[af+1]+aQ[af]);if(z[af]!=="none"){r=b.createRule(ay,1.25/b.em,0,aV);b.addBox(ay,r);r.bbox={h:1.25/b.em,d:0,w:aV,rw:aV,lw:0};b.placeBox(r,0,T-au[af]-(o-au[af]-aq[af+1])/2,true);if(z[af]==="dashed"||aJ){r.style.borderTop=r.style.height+" "+z[af];r.style.height=0;r.style.width=r.style.borderLeftWidth;r.style.borderLeft="";if(aJ){r.style.width="100%"}}}T-=o}if(aJ){t.bbox.width=K.width;ay.style.width="100%"}if(av[aB]){var ax=ay.bbox.w,q;var ar=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(ar.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){ar.indentalign=ar.indentalignfirst}if(ar.indentalign===a.INDENTALIGN.AUTO){ar.indentalign=this.displayAlign}if(ar.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){ar.indentshift=ar.indentshiftfirst}if(ar.indentshift==="auto"){ar.indentshift=this.displayIndent}var aN=b.createStack(t,false,"100%");b.addBox(aN,ay);b.alignBox(ay,ar.indentalign,0);if(ar.indentshift&&ar.indentalign!==a.INDENTALIGN.CENTER){q=b.length2em(ar.indentshift,aA);ax+=q;ay.style[ar.indentalign]=b.Em(q)}av[aB].parentNode.parentNode.removeChild(av[aB].parentNode);b.addBox(aN,av[aB]);b.alignBox(av[aB],e[aB],0);if(b.msieRelativeWidthBug){ay.style.top=av[aB].style.top=""}if(aJ){ay.style.width=K.width;t.bbox.width="100%"}q=b.length2em(K.minlabelspacing,aA);av[aB].style.marginRight=av[aB].style.marginLeft=b.Em(q);if(ar.indentalign===a.INDENTALIGN.CENTER){ax+=4*q+2*av[aB].bbox.w}else{if(ar.indentalign!==e[aB]){ax+=2*q+av[aB].bbox.w}}t.style.minWidth=t.bbox.minWidth=aN.style.minWidth=aN.bbox.minWidth=b.Em(ax)}if(!aJ){this.HTMLhandleSpace(t)}var v=this.HTMLhandleColor(t);if(v&&aJ){if(!ai){ai=b.createFrame(ay,g,0,aV,0,"none");b.addBox(ay,ai);b.placeBox(ai,0,aU,true);ai.style.width="100%"}ai.style.backgroundColor=v.style.backgroundColor;ai.parentNode.insertBefore(ai,ai.parentNode.firstChild);v.parentNode.removeChild(v)}return t},HTMLhandleSpace:function(d){d.bbox.keepPadding=true;d.bbox.exact=true;if(!this.hasFrame&&d.bbox.width==null){d.style.paddingLeft=d.style.paddingRight=b.Em(1/6)}this.SUPER(arguments).HTMLhandleSpace.call(this,d)}});a.mtd.Augment({toHTML:function(e,d,g){e=this.HTMLcreateSpan(e);if(this.data[0]){var f=this.data[0].toHTML(e);if(g!=null){f=this.data[0].HTMLstretchV(e,d,g)}else{if(d!=null){f=this.data[0].HTMLstretchH(e,d)}}e.bbox=f.bbox}this.HTMLhandleSpace(e);this.HTMLhandleColor(e);return e},HTMLstretchH:a.mbase.HTMLstretchH,HTMLstretchV:a.mbase.HTMLstretchV});MathJax.Hub.Startup.signal.Post("HTML-CSS mtable Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/mtable.js")});
MathJax.Ajax.loadComplete("[MathJax]/config/MML_HTMLorMML-full.js");




OPS/xhtml/science11/mathjax/config/Accessible.js
/*
 *  /MathJax/config/Accessible.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.Hub.Config({
  menuSettings: {
    zoom: "Double-Click",
    mpContext: true,
    mpMouse: true
  },
  errorSettings: {
    message: ["[",["MathError","Math Error"],"]"]
  }
  
});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
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(function(c,d){var a;var b=function(e){return MathJax.Localization._.apply(MathJax.Localization,[["MathML",e]].concat([].slice.call(arguments,1)))};c.Parse=MathJax.Object.Subclass({Init:function(e){this.Parse(e)},Parse:function(g){var h;if(typeof g!=="string"){h=g.parentNode}else{h=c.ParseXML(this.preProcessMath.call(this,g));if(h==null){c.Error(["ErrorParsingMathML","Error parsing MathML"])}}var f=h.getElementsByTagName("parsererror")[0];if(f){c.Error(["ParsingError","Error parsing MathML: %1",f.textContent.replace(/This page.*?errors:|XML Parsing Error: |Below is a rendering of the page.*/g,"")])}if(h.childNodes.length!==1){c.Error(["MathMLSingleElement","MathML must be formed by a single element"])}if(h.firstChild.nodeName.toLowerCase()==="html"){var e=h.getElementsByTagName("h1")[0];if(e&&e.textContent==="XML parsing error"&&e.nextSibling){c.Error(["ParsingError","Error parsing MathML: %1",String(e.nextSibling.nodeValue).replace(/fatal parsing error: /,"")])}}if(h.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")!=="math"){c.Error(["MathMLRootElement","MathML must be formed by a <math> element, not %1","<"+h.firstChild.nodeName+">"])}this.mml=this.MakeMML(h.firstChild)},MakeMML:function(h){var i=String(h.getAttribute("class")||"");var f,g=h.nodeName.toLowerCase().replace(/^[a-z]+:/,"");var e=(i.match(/(^| )MJX-TeXAtom-([^ ]*)/));if(e){f=this.TeXAtom(e[2])}else{if(!(a[g]&&a[g].isa&&a[g].isa(a.mbase))){MathJax.Hub.signal.Post(["MathML Jax - unknown node type",g]);return a.Error(b("UnknownNodeType","Unknown node type: %1",g))}else{f=a[g]()}}this.AddAttributes(f,h);this.CheckClass(f,f["class"]);this.AddChildren(f,h);if(c.config.useMathMLspacing){f.useMMLspacing=8}return f},TeXAtom:function(f){var e=a.TeXAtom().With({texClass:a.TEXCLASS[f]});if(e.texClass===a.TEXCLASS.OP){e.movesupsub=e.movablelimits=true}return e},CheckClass:function(f,h){h=(h||"").split(/ /);var j=[];for(var g=0,e=h.length;g<e;g++){if(h[g].substr(0,4)==="MJX-"){if(h[g]==="MJX-arrow"){if(!f.notation.match("/"+a.NOTATION.UPDIAGONALARROW+"/")){f.notation+=" "+a.NOTATION.UPDIAGONALARROW}}else{if(h[g]==="MJX-variant"){f.variantForm=true;if(!MathJax.Extension["TeX/AMSsymbols"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/AMSsymbols.js"))}}else{if(h[g].substr(0,11)!=="MJX-TeXAtom"){f.mathvariant=h[g].substr(3);if(f.mathvariant==="-tex-caligraphic-bold"||f.mathvariant==="-tex-oldstyle-bold"){if(!MathJax.Extension["TeX/boldsymbol"]){MathJax.Hub.RestartAfter(MathJax.Ajax.Require("[MathJax]/extensions/TeX/boldsymbol.js"))}}}}}}else{j.push(h[g])}}if(j.length){f["class"]=j.join(" ")}else{delete f["class"]}},AddAttributes:function(g,j){g.attr={};g.attrNames=[];for(var h=0,e=j.attributes.length;h<e;h++){var f=j.attributes[h].name;if(f=="xlink:href"){f="href"}if(f.match(/:/)){continue}if(f.match(/^_moz-math-((column|row)(align|line)|font-style)$/)){continue}var k=j.attributes[h].value;k=this.filterAttribute(f,k);if(k!=null){if(k.toLowerCase()==="true"){k=true}else{if(k.toLowerCase()==="false"){k=false}}if(g.defaults[f]!=null||a.copyAttributes[f]){g[f]=k}else{g.attr[f]=k}g.attrNames.push(f)}}},filterAttribute:function(e,f){return f},AddChildren:function(e,g){for(var k=0,j=g.childNodes.length;k<j;k++){var f=g.childNodes[k];if(f.nodeName==="#comment"){continue}if(f.nodeName==="#text"){if(e.isToken&&!e.mmlSelfClosing){var o=f.nodeValue.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity);e.Append(a.chars(this.trimSpace(o)))}else{if(f.nodeValue.match(/\S/)){c.Error(["UnexpectedTextNode","Unexpected text node: %1","'"+f.nodeValue+"'"])}}}else{if(e.type==="annotation-xml"){e.Append(a.xml(f))}else{var h=this.MakeMML(f);e.Append(h);if(h.mmlSelfClosing&&h.data.length){e.Append.apply(e,h.data);h.data=[]}}}}if(e.type==="mrow"&&e.data.length>=2){var l=e.data[0],n=e.data[e.data.length-1];if(l.type==="mo"&&l.Get("fence")&&n.type==="mo"&&n.Get("fence")){if(l.data[0]){e.open=l.data.join("")}if(n.data[0]){e.close=n.data.join("")}}}},preProcessMath:function(f){if(f.match(/^<[a-z]+:/i)&&!f.match(/^<[^<>]* xmlns:/)){f=f.replace(/^<([a-z]+)(:math)/i,'<$1$2 xmlns:$1="http://www.w3.org/1998/Math/MathML"')}var e=f.match(/^(<math( ('.*?'|".*?"|[^>])+)>)/i);if(e&&e[2].match(/ (?!xmlns=)[a-z]+=\"http:/i)){f=e[1].replace(/ (?!xmlns=)([a-z]+=(['"])http:.*?\2)/ig," xmlns:$1 $1")+f.substr(e[0].length)}if(f.match(/^<math/i)&&!f.match(/^<[^<>]* xmlns=/)){f=f.replace(/^<(math)/i,'<math xmlns="http://www.w3.org/1998/Math/MathML"')}f=f.replace(/^\s*(?:\/\/)?<!(--)?\[CDATA\[((.|\n)*)(\/\/)?\]\]\1>\s*$/,"$2");return f.replace(/&([a-z][a-z0-9]*);/ig,this.replaceEntity)},trimSpace:function(e){return e.replace(/[\t\n\r]/g," ").replace(/^ +/,"").replace(/ +$/,"").replace(/  +/g," ")},replaceEntity:function(g,f){if(f.match(/^(lt|amp|quot)$/)){return g}if(c.Parse.Entity[f]){return c.Parse.Entity[f]}var h=f.charAt(0).toLowerCase();var e=f.match(/^[a-zA-Z](fr|scr|opf)$/);if(e){h=e[1]}if(!c.Parse.loaded[h]){c.Parse.loaded[h]=true;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(c.entityDir+"/"+h+".js"))}return g}},{loaded:[]});c.Augment({sourceMenuTitle:["OriginalMathML","Original MathML"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(e){if(!this.ParseXML){this.ParseXML=this.createParser()}var f,h,i={script:e};if(e.firstChild&&e.firstChild.nodeName.toLowerCase().replace(/^[a-z]+:/,"")==="math"){i.math=e.firstChild;this.prefilterHooks.Execute(i);h=i.math}else{h=MathJax.HTML.getScript(e);if(d.isMSIE){h=h.replace(/(&nbsp;)+$/,"")}i.math=h;this.prefilterHooks.Execute(i);h=i.math}try{f=c.Parse(h).mml}catch(g){if(!g.mathmlError){throw g}f=this.formatError(g,h,e)}i.math=a(f);this.postfilterHooks.Execute(i);return i.math},prefilterMath:function(f,e){return f},prefilterMathML:function(f,e){return f},formatError:function(h,g,e){var f=h.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["MathML Jax - parse error",f,g,e]);return a.Error(f)},Error:function(e){if(e instanceof Array){e=b.apply(b,e)}throw MathJax.Hub.Insert(Error(e),{mathmlError:true})},parseDOM:function(e){return this.parser.parseFromString(e,"text/xml")},parseMS:function(e){return(this.parser.loadXML(e)?this.parser:null)},parseDIV:function(e){this.div.innerHTML=e.replace(/<([a-z]+)([^>]*)\/>/g,"<$1$2></$1>");return this.div},parseError:function(e){return null},createMSParser:function(){var j=null;var f=["MSXML2.DOMDocument.6.0","MSXML2.DOMDocument.5.0","MSXML2.DOMDocument.4.0","MSXML2.DOMDocument.3.0","MSXML2.DOMDocument.2.0","Microsoft.XMLDOM"];for(var g=0,e=f.length;g<e&&!j;g++){try{j=new ActiveXObject(f[g])}catch(h){}}return j},createParser:function(){if(window.DOMParser){this.parser=new DOMParser();return(this.parseDOM)}else{if(window.ActiveXObject){this.parser=this.createMSParser();if(!this.parser){MathJax.Localization.Try(this.parserCreationError);return(this.parseError)}this.parser.async=false;return(this.parseMS)}}this.div=MathJax.Hub.Insert(document.createElement("div"),{style:{visibility:"hidden",overflow:"hidden",height:"1px",position:"absolute",top:0}});if(!document.body.firstChild){document.body.appendChild(this.div)}else{document.body.insertBefore(this.div,document.body.firstChild)}return(this.parseDIV)},parserCreationError:function(){alert(b("CantCreateXMLParser","MathJax can't create an XML parser for MathML.  Check that\nthe 'Script ActiveX controls marked safe for scripting' security\nsetting is enabled (use the Internet Options item in the Tools\nmenu, and select the Security panel, then press the Custom Level\nbutton to check this).\n\nMathML equations will not be able to be processed by MathJax."))},Startup:function(){a=MathJax.ElementJax.mml;a.mspace.Augment({mmlSelfClosing:true});a.none.Augment({mmlSelfClosing:true});a.mprescripts.Augment({mmlSelfClosing:true})}});c.prefilterHooks.Add(function(e){e.math=(typeof(e.math)==="string"?c.prefilterMath(e.math,e.script):c.prefilterMathML(e.math,e.script))});c.Parse.Entity={ApplyFunction:"\u2061",Backslash:"\u2216",Because:"\u2235",Breve:"\u02D8",Cap:"\u22D2",CenterDot:"\u00B7",CircleDot:"\u2299",CircleMinus:"\u2296",CirclePlus:"\u2295",CircleTimes:"\u2297",Congruent:"\u2261",ContourIntegral:"\u222E",Coproduct:"\u2210",Cross:"\u2A2F",Cup:"\u22D3",CupCap:"\u224D",Dagger:"\u2021",Del:"\u2207",Delta:"\u0394",Diamond:"\u22C4",DifferentialD:"\u2146",DotEqual:"\u2250",DoubleDot:"\u00A8",DoubleRightTee:"\u22A8",DoubleVerticalBar:"\u2225",DownArrow:"\u2193",DownLeftVector:"\u21BD",DownRightVector:"\u21C1",DownTee:"\u22A4",Downarrow:"\u21D3",Element:"\u2208",EqualTilde:"\u2242",Equilibrium:"\u21CC",Exists:"\u2203",ExponentialE:"\u2147",FilledVerySmallSquare:"\u25AA",ForAll:"\u2200",Gamma:"\u0393",Gg:"\u22D9",GreaterEqual:"\u2265",GreaterEqualLess:"\u22DB",GreaterFullEqual:"\u2267",GreaterLess:"\u2277",GreaterSlantEqual:"\u2A7E",GreaterTilde:"\u2273",Hacek:"\u02C7",Hat:"\u005E",HumpDownHump:"\u224E",HumpEqual:"\u224F",Im:"\u2111",ImaginaryI:"\u2148",Integral:"\u222B",Intersection:"\u22C2",InvisibleComma:"\u2063",InvisibleTimes:"\u2062",Lambda:"\u039B",Larr:"\u219E",LeftAngleBracket:"\u27E8",LeftArrow:"\u2190",LeftArrowRightArrow:"\u21C6",LeftCeiling:"\u2308",LeftDownVector:"\u21C3",LeftFloor:"\u230A",LeftRightArrow:"\u2194",LeftTee:"\u22A3",LeftTriangle:"\u22B2",LeftTriangleEqual:"\u22B4",LeftUpVector:"\u21BF",LeftVector:"\u21BC",Leftarrow:"\u21D0",Leftrightarrow:"\u21D4",LessEqualGreater:"\u22DA",LessFullEqual:"\u2266",LessGreater:"\u2276",LessSlantEqual:"\u2A7D",LessTilde:"\u2272",Ll:"\u22D8",Lleftarrow:"\u21DA",LongLeftArrow:"\u27F5",LongLeftRightArrow:"\u27F7",LongRightArrow:"\u27F6",Longleftarrow:"\u27F8",Longleftrightarrow:"\u27FA",Longrightarrow:"\u27F9",Lsh:"\u21B0",MinusPlus:"\u2213",NestedGreaterGreater:"\u226B",NestedLessLess:"\u226A",NotDoubleVerticalBar:"\u2226",NotElement:"\u2209",NotEqual:"\u2260",NotExists:"\u2204",NotGreater:"\u226F",NotGreaterEqual:"\u2271",NotLeftTriangle:"\u22EA",NotLeftTriangleEqual:"\u22EC",NotLess:"\u226E",NotLessEqual:"\u2270",NotPrecedes:"\u2280",NotPrecedesSlantEqual:"\u22E0",NotRightTriangle:"\u22EB",NotRightTriangleEqual:"\u22ED",NotSubsetEqual:"\u2288",NotSucceeds:"\u2281",NotSucceedsSlantEqual:"\u22E1",NotSupersetEqual:"\u2289",NotTilde:"\u2241",NotVerticalBar:"\u2224",Omega:"\u03A9",OverBar:"\u203E",OverBrace:"\u23DE",PartialD:"\u2202",Phi:"\u03A6",Pi:"\u03A0",PlusMinus:"\u00B1",Precedes:"\u227A",PrecedesEqual:"\u2AAF",PrecedesSlantEqual:"\u227C",PrecedesTilde:"\u227E",Product:"\u220F",Proportional:"\u221D",Psi:"\u03A8",Rarr:"\u21A0",Re:"\u211C",ReverseEquilibrium:"\u21CB",RightAngleBracket:"\u27E9",RightArrow:"\u2192",RightArrowLeftArrow:"\u21C4",RightCeiling:"\u2309",RightDownVector:"\u21C2",RightFloor:"\u230B",RightTee:"\u22A2",RightTeeArrow:"\u21A6",RightTriangle:"\u22B3",RightTriangleEqual:"\u22B5",RightUpVector:"\u21BE",RightVector:"\u21C0",Rightarrow:"\u21D2",Rrightarrow:"\u21DB",Rsh:"\u21B1",Sigma:"\u03A3",SmallCircle:"\u2218",Sqrt:"\u221A",Square:"\u25A1",SquareIntersection:"\u2293",SquareSubset:"\u228F",SquareSubsetEqual:"\u2291",SquareSuperset:"\u2290",SquareSupersetEqual:"\u2292",SquareUnion:"\u2294",Star:"\u22C6",Subset:"\u22D0",SubsetEqual:"\u2286",Succeeds:"\u227B",SucceedsEqual:"\u2AB0",SucceedsSlantEqual:"\u227D",SucceedsTilde:"\u227F",SuchThat:"\u220B",Sum:"\u2211",Superset:"\u2283",SupersetEqual:"\u2287",Supset:"\u22D1",Therefore:"\u2234",Theta:"\u0398",Tilde:"\u223C",TildeEqual:"\u2243",TildeFullEqual:"\u2245",TildeTilde:"\u2248",UnderBar:"\u005F",UnderBrace:"\u23DF",Union:"\u22C3",UnionPlus:"\u228E",UpArrow:"\u2191",UpDownArrow:"\u2195",UpTee:"\u22A5",Uparrow:"\u21D1",Updownarrow:"\u21D5",Upsilon:"\u03A5",Vdash:"\u22A9",Vee:"\u22C1",VerticalBar:"\u2223",VerticalTilde:"\u2240",Vvdash:"\u22AA",Wedge:"\u22C0",Xi:"\u039E",acute:"\u00B4",aleph:"\u2135",alpha:"\u03B1",amalg:"\u2A3F",and:"\u2227",ang:"\u2220",angmsd:"\u2221",angsph:"\u2222",ape:"\u224A",backprime:"\u2035",backsim:"\u223D",backsimeq:"\u22CD",beta:"\u03B2",beth:"\u2136",between:"\u226C",bigcirc:"\u25EF",bigodot:"\u2A00",bigoplus:"\u2A01",bigotimes:"\u2A02",bigsqcup:"\u2A06",bigstar:"\u2605",bigtriangledown:"\u25BD",bigtriangleup:"\u25B3",biguplus:"\u2A04",blacklozenge:"\u29EB",blacktriangle:"\u25B4",blacktriangledown:"\u25BE",blacktriangleleft:"\u25C2",bowtie:"\u22C8",boxdl:"\u2510",boxdr:"\u250C",boxminus:"\u229F",boxplus:"\u229E",boxtimes:"\u22A0",boxul:"\u2518",boxur:"\u2514",bsol:"\u005C",bull:"\u2022",cap:"\u2229",check:"\u2713",chi:"\u03C7",circ:"\u02C6",circeq:"\u2257",circlearrowleft:"\u21BA",circlearrowright:"\u21BB",circledR:"\u00AE",circledS:"\u24C8",circledast:"\u229B",circledcirc:"\u229A",circleddash:"\u229D",clubs:"\u2663",colon:"\u003A",comp:"\u2201",ctdot:"\u22EF",cuepr:"\u22DE",cuesc:"\u22DF",cularr:"\u21B6",cup:"\u222A",curarr:"\u21B7",curlyvee:"\u22CE",curlywedge:"\u22CF",dagger:"\u2020",daleth:"\u2138",ddarr:"\u21CA",deg:"\u00B0",delta:"\u03B4",digamma:"\u03DD",div:"\u00F7",divideontimes:"\u22C7",dot:"\u02D9",doteqdot:"\u2251",dotplus:"\u2214",dotsquare:"\u22A1",dtdot:"\u22F1",ecir:"\u2256",efDot:"\u2252",egs:"\u2A96",ell:"\u2113",els:"\u2A95",empty:"\u2205",epsi:"\u03B5",epsiv:"\u03F5",erDot:"\u2253",eta:"\u03B7",eth:"\u00F0",flat:"\u266D",fork:"\u22D4",frown:"\u2322",gEl:"\u2A8C",gamma:"\u03B3",gap:"\u2A86",gimel:"\u2137",gnE:"\u2269",gnap:"\u2A8A",gne:"\u2A88",gnsim:"\u22E7",gt:"\u003E",gtdot:"\u22D7",harrw:"\u21AD",hbar:"\u210F",hellip:"\u2026",hookleftarrow:"\u21A9",hookrightarrow:"\u21AA",imath:"\u0131",infin:"\u221E",intcal:"\u22BA",iota:"\u03B9",jmath:"\u0237",kappa:"\u03BA",kappav:"\u03F0",lEg:"\u2A8B",lambda:"\u03BB",lap:"\u2A85",larrlp:"\u21AB",larrtl:"\u21A2",lbrace:"\u007B",lbrack:"\u005B",le:"\u2264",leftleftarrows:"\u21C7",leftthreetimes:"\u22CB",lessdot:"\u22D6",lmoust:"\u23B0",lnE:"\u2268",lnap:"\u2A89",lne:"\u2A87",lnsim:"\u22E6",longmapsto:"\u27FC",looparrowright:"\u21AC",lowast:"\u2217",loz:"\u25CA",lt:"\u003C",ltimes:"\u22C9",ltri:"\u25C3",macr:"\u00AF",malt:"\u2720",mho:"\u2127",mu:"\u03BC",multimap:"\u22B8",nLeftarrow:"\u21CD",nLeftrightarrow:"\u21CE",nRightarrow:"\u21CF",nVDash:"\u22AF",nVdash:"\u22AE",natur:"\u266E",nearr:"\u2197",nharr:"\u21AE",nlarr:"\u219A",not:"\u00AC",nrarr:"\u219B",nu:"\u03BD",nvDash:"\u22AD",nvdash:"\u22AC",nwarr:"\u2196",omega:"\u03C9",omicron:"\u03BF",or:"\u2228",osol:"\u2298",period:"\u002E",phi:"\u03C6",phiv:"\u03D5",pi:"\u03C0",piv:"\u03D6",prap:"\u2AB7",precnapprox:"\u2AB9",precneqq:"\u2AB5",precnsim:"\u22E8",prime:"\u2032",psi:"\u03C8",rarrtl:"\u21A3",rbrace:"\u007D",rbrack:"\u005D",rho:"\u03C1",rhov:"\u03F1",rightrightarrows:"\u21C9",rightthreetimes:"\u22CC",ring:"\u02DA",rmoust:"\u23B1",rtimes:"\u22CA",rtri:"\u25B9",scap:"\u2AB8",scnE:"\u2AB6",scnap:"\u2ABA",scnsim:"\u22E9",sdot:"\u22C5",searr:"\u2198",sect:"\u00A7",sharp:"\u266F",sigma:"\u03C3",sigmav:"\u03C2",simne:"\u2246",smile:"\u2323",spades:"\u2660",sub:"\u2282",subE:"\u2AC5",subnE:"\u2ACB",subne:"\u228A",supE:"\u2AC6",supnE:"\u2ACC",supne:"\u228B",swarr:"\u2199",tau:"\u03C4",theta:"\u03B8",thetav:"\u03D1",tilde:"\u02DC",times:"\u00D7",triangle:"\u25B5",triangleq:"\u225C",upsi:"\u03C5",upuparrows:"\u21C8",veebar:"\u22BB",vellip:"\u22EE",weierp:"\u2118",xi:"\u03BE",yen:"\u00A5",zeta:"\u03B6",zigrarr:"\u21DD"};c.loadComplete("jax.js")})(MathJax.InputJax.MathML,MathJax.Hub.Browser);
MathJax.Ajax.loadComplete("[MathJax]/config/Accessible.js");




OPS/xhtml/science11/mathjax/config/AM_HTMLorMML.js
/*
 *  /MathJax/config/AM_HTMLorMML.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Hub.Config({delayJaxRegistration: true});

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/AsciiMath/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/jax/output/NativeMML/config.js",
  "[MathJax]/config/MMLorHTML.js",
  "[MathJax]/extensions/asciimath2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/jax/input/AsciiMath/jax.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.AsciiMath=MathJax.InputJax({id:"AsciiMath",version:"2.3",directory:MathJax.InputJax.directory+"/AsciiMath",extensionDir:MathJax.InputJax.extensionDir+"/AsciiMath",config:{displaystyle:true,decimalsign:"."}});MathJax.InputJax.AsciiMath.Register("math/asciimath");MathJax.InputJax.AsciiMath.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
(function(c,g){var f="2.3";var a=MathJax.Hub.CombineConfig("MMLorHTML",{prefer:{MSIE:"MML",Firefox:"HTML",Opera:"HTML",Chrome:"HTML",Safari:"HTML",other:"HTML"}});var e={Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4};var b=(g.version==="0.0"||g.versionAtLeast(e[g]||0));var d=(g.isFirefox&&g.versionAtLeast("1.5"))||(g.isMSIE&&g.hasMathPlayer)||(g.isSafari&&g.versionAtLeast("5.0"))||(g.isOpera&&g.versionAtLeast("9.52"));c.Register.StartupHook("End Config",function(){var h=(a.prefer&&typeof(a.prefer)==="object"?a.prefer[MathJax.Hub.Browser]||a.prefer.other||"HTML":a.prefer);if(b||d){if(d&&(h==="MML"||!b)){if(MathJax.OutputJax.NativeMML){MathJax.OutputJax.NativeMML.Register("jax/mml")}else{c.config.jax.unshift("output/NativeMML")}c.Startup.signal.Post("NativeMML output selected")}else{if(MathJax.OutputJax["HTML-CSS"]){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}else{c.config.jax.unshift("output/HTML-CSS")}c.Startup.signal.Post("HTML-CSS output selected")}}else{c.PreProcess.disabled=true;c.prepareScripts.disabled=true;MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);c.Startup.signal.Post("MathJax not supported")}})})(MathJax.Hub,MathJax.Hub.Browser);MathJax.Ajax.loadComplete("[MathJax]/config/MMLorHTML.js");
MathJax.Extension.asciimath2jax={version:"2.3",config:{delimiters:[["`","`"]],skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"asciimath2jax_ignore",processClass:"asciimath2jax_process",preview:"AsciiMath"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("asciimath2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],c,a,b=this.config;this.match={};if(b.delimiters.length===0){return false}for(c=0,a=b.delimiters.length;c<a;c++){d.push(this.patternQuote(b.delimiters[c][0]));this.match[b.delimiters[c][0]]={mode:"",end:b.delimiters[c][1],pattern:this.endPattern(b.delimiters[c][1])}}this.start=new RegExp(d.sort(this.sortLength).join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var e=[];if(MathJax.Hub.config.preRemoveClass){e.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){e.push(b.ignoreClass)}this.ignoreClass=(e.length?new RegExp("(^| )("+e.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return true},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return c}}}return b},startMatch:function(a,b){var c=this.match[a[0]];if(c!=null){this.search={end:c.end,mode:c.mode,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(c.pattern)}return b},endMatch:function(a,b){if(a[0]==this.search.end){this.search.close=b;this.search.cpos=this.pattern.lastIndex;this.search.clen=(this.search.isBeginEnd?0:a[0].length);this.search.matched=true;b=this.encloseMath(b);this.switchPattern(this.start)}return b},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="AsciiMath"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,a){var b=document.createElement("script");b.type="math/asciimath"+c;MathJax.HTML.setScript(b,a);this.insertNode(b);return b},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&(document.documentMode||0)<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.asciimath2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/asciimath2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
(function(c,g,k,f,b){var q="2.3";var j=MathJax.Callback.Signal("menu");MathJax.Extension.MathMenu={version:q,signal:j};var o=function(r){return MathJax.Localization._.apply(MathJax.Localization,[["MathMenu",r]].concat([].slice.call(arguments,1)))};var n=c.Browser.isPC,l=c.Browser.isMSIE,e=((document.documentMode||0)>8);var i=(n?null:"5px");var p=c.CombineConfig("MathMenu",{delay:150,closeImg:k.fileURL(b.imageDir+"/CloseX-31.png"),showRenderer:true,showMathPlayer:true,showFontMenu:false,showContext:false,showDiscoverable:false,showLocale:true,showLocaleURL:false,semanticsAnnotations:{TeX:["TeX","LaTeX","application/x-tex"],StarMath:["StarMath 5.0"],Maple:["Maple"],ContentMathML:["MathML-Content","application/mathml-content+xml"],OpenMath:["OpenMath"]},windowSettings:{status:"no",toolbar:"no",locationbar:"no",menubar:"no",directories:"no",personalbar:"no",resizable:"yes",scrollbars:"yes",width:400,height:300,left:Math.round((screen.width-400)/2),top:Math.round((screen.height-300)/3)},styles:{"#MathJax_About":{position:"fixed",left:"50%",width:"auto","text-align":"center",border:"3px outset",padding:"1em 2em","background-color":"#DDDDDD",color:"black",cursor:"default","font-family":"message-box","font-size":"120%","font-style":"normal","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","z-index":201,"border-radius":"15px","-webkit-border-radius":"15px","-moz-border-radius":"15px","-khtml-border-radius":"15px","box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},".MathJax_Menu":{position:"absolute","background-color":"white",color:"black",width:"auto",padding:(n?"2px":"5px 0px"),border:"1px solid #CCCCCC",margin:0,cursor:"default",font:"menu","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","z-index":201,"border-radius":i,"-webkit-border-radius":i,"-moz-border-radius":i,"-khtml-border-radius":i,"box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},".MathJax_MenuItem":{padding:(n?"2px 2em":"1px 2em"),background:"transparent"},".MathJax_MenuArrow":{position:"absolute",right:".5em",color:"#666666","font-family":(l?"'Arial unicode MS'":null)},".MathJax_MenuActive .MathJax_MenuArrow":{color:"white"},".MathJax_MenuCheck":{position:"absolute",left:".7em","font-family":(l?"'Arial unicode MS'":null)},".MathJax_MenuRadioCheck":{position:"absolute",left:(n?"1em":".7em")},".MathJax_MenuLabel":{padding:(n?"2px 2em 4px 1.33em":"1px 2em 3px 1.33em"),"font-style":"italic"},".MathJax_MenuRule":{"border-top":(n?"1px solid #CCCCCC":"1px solid #DDDDDD"),margin:(n?"4px 1px 0px":"4px 3px")},".MathJax_MenuDisabled":{color:"GrayText"},".MathJax_MenuActive":{"background-color":(n?"Highlight":"#606872"),color:(n?"HighlightText":"white")},".MathJax_Menu_Close":{position:"absolute",width:"31px",height:"31px",top:"-15px",left:"-15px"}}});var h,d;c.Register.StartupHook("MathEvents Ready",function(){h=MathJax.Extension.MathEvents.Event.False;d=MathJax.Extension.MathEvents.Hover});var a=MathJax.Menu=MathJax.Object.Subclass({version:q,items:[],posted:false,title:null,margin:5,Init:function(r){this.items=[].slice.call(arguments,0)},With:function(r){if(r){c.Insert(this,r)}return this},Post:function(s,B){if(!s){s=window.event}var r=document.getElementById("MathJax_MenuFrame");if(!r){r=a.Background(this);delete m.lastItem;delete m.lastMenu;delete a.skipUp;j.Post(["post",a.jax])}var t=g.addElement(r,"div",{onmouseup:a.Mouseup,ondblclick:h,ondragstart:h,onselectstart:h,oncontextmenu:h,menuItem:this,className:"MathJax_Menu"});MathJax.Localization.setCSS(t);for(var v=0,u=this.items.length;v<u;v++){this.items[v].Create(t)}if(a.isMobile){g.addElement(t,"span",{className:"MathJax_Menu_Close",menu:B,ontouchstart:a.Close,ontouchend:h,onmousedown:a.Close,onmouseup:h},[["img",{src:p.closeImg,style:{width:"100%",height:"100%"}}]])}this.posted=true;t.style.width=(t.offsetWidth+2)+"px";var A=s.pageX,z=s.pageY;if(!A&&!z){A=s.clientX+document.body.scrollLeft+document.documentElement.scrollLeft;z=s.clientY+document.body.scrollTop+document.documentElement.scrollTop}if(!B){if(A+t.offsetWidth>document.body.offsetWidth-this.margin){A=document.body.offsetWidth-t.offsetWidth-this.margin}if(a.isMobile){A=Math.max(5,A-Math.floor(t.offsetWidth/2));z-=20}a.skipUp=s.isContextMenu}else{var w="left",C=B.offsetWidth;A=(a.isMobile?30:C-2);z=0;while(B&&B!==r){A+=B.offsetLeft;z+=B.offsetTop;B=B.parentNode}if(A+t.offsetWidth>document.body.offsetWidth-this.margin&&!a.isMobile){w="right";A=Math.max(this.margin,A-C-t.offsetWidth+6)}if(!n){t.style["borderRadiusTop"+w]=0;t.style["WebkitBorderRadiusTop"+w]=0;t.style["MozBorderRadiusTop"+w]=0;t.style["KhtmlBorderRadiusTop"+w]=0}}t.style.left=A+"px";t.style.top=z+"px";if(document.selection&&document.selection.empty){document.selection.empty()}return h(s)},Remove:function(r,s){j.Post(["unpost",a.jax]);var t=document.getElementById("MathJax_MenuFrame");if(t){t.parentNode.removeChild(t);if(this.msieFixedPositionBug){detachEvent("onresize",a.Resize)}}if(a.jax.hover){delete a.jax.hover.nofade;d.UnHover(a.jax)}return h(r)},Find:function(r){return this.FindN(1,r,[].slice.call(arguments,1))},FindId:function(r){return this.FindN(0,r,[].slice.call(arguments,1))},FindN:function(v,s,u){for(var t=0,r=this.items.length;t<r;t++){if(this.items[t].name[v]===s){if(u.length){if(!this.items[t].menu){return null}return this.items[t].menu.FindN(v,u[0],u.slice(1))}return this.items[t]}}return null},IndexOf:function(r){return this.IndexOfN(1,r)},IndexOfId:function(r){return this.IndexOfN(0,r)},IndexOfN:function(u,s){for(var t=0,r=this.items.length;t<r;t++){if(this.items[t].name[u]===s){return t}}return null}},{config:p,div:null,Close:function(r){return a.Event(r,this.menu||this.parentNode,(this.menu?"Touchend":"Remove"))},Remove:function(r){return a.Event(r,this,"Remove")},Mouseover:function(r){return a.Event(r,this,"Mouseover")},Mouseout:function(r){return a.Event(r,this,"Mouseout")},Mousedown:function(r){return a.Event(r,this,"Mousedown")},Mouseup:function(r){return a.Event(r,this,"Mouseup")},Touchstart:function(r){return a.Event(r,this,"Touchstart")},Touchend:function(r){return a.Event(r,this,"Touchend")},Event:function(t,v,r,u){if(a.skipMouseover&&r==="Mouseover"&&!u){return h(t)}if(a.skipUp){if(r.match(/Mouseup|Touchend/)){delete a.skipUp;return h(t)}if(r==="Touchstart"||(r==="Mousedown"&&!a.skipMousedown)){delete a.skipUp}}if(!t){t=window.event}var s=v.menuItem;if(s&&s[r]){return s[r](t,v)}return null},BGSTYLE:{position:"absolute",left:0,top:0,"z-index":200,width:"100%",height:"100%",border:0,padding:0,margin:0},Background:function(s){var t=g.addElement(document.body,"div",{style:this.BGSTYLE,id:"MathJax_MenuFrame"},[["div",{style:this.BGSTYLE,menuItem:s,onmousedown:this.Remove}]]);var r=t.firstChild;if(a.msieBackgroundBug){r.style.backgroundColor="white";r.style.filter="alpha(opacity=0)"}if(a.msieFixedPositionBug){t.width=t.height=0;this.Resize();attachEvent("onresize",this.Resize)}else{r.style.position="fixed"}return t},Resize:function(){setTimeout(a.SetWH,0)},SetWH:function(){var r=document.getElementById("MathJax_MenuFrame");if(r){r=r.firstChild;r.style.width=r.style.height="1px";r.style.width=document.body.scrollWidth+"px";r.style.height=document.body.scrollHeight+"px"}},saveCookie:function(){g.Cookie.Set("menu",this.cookie)},getCookie:function(){this.cookie=g.Cookie.Get("menu")},getImages:function(){if(a.isMobile){var r=new Image();r.src=p.closeImg}}});var m=a.ITEM=MathJax.Object.Subclass({name:"",Create:function(s){if(!this.hidden){var r={onmouseover:a.Mouseover,onmouseout:a.Mouseout,onmouseup:a.Mouseup,onmousedown:a.Mousedown,ondragstart:h,onselectstart:h,onselectend:h,ontouchstart:a.Touchstart,ontouchend:a.Touchend,className:"MathJax_MenuItem",menuItem:this};if(this.disabled){r.className+=" MathJax_MenuDisabled"}g.addElement(s,"div",r,this.Label(r,s))}},Name:function(){return o(this.name[0],this.name[1])},Mouseover:function(v,x){if(!this.disabled){this.Activate(x)}if(!this.menu||!this.menu.posted){var w=document.getElementById("MathJax_MenuFrame").childNodes,s=x.parentNode.childNodes;for(var t=0,r=s.length;t<r;t++){var u=s[t].menuItem;if(u&&u.menu&&u.menu.posted){u.Deactivate(s[t])}}r=w.length-1;while(r>=0&&x.parentNode.menuItem!==w[r].menuItem){w[r].menuItem.posted=false;w[r].parentNode.removeChild(w[r]);r--}if(this.Timer&&!a.isMobile){this.Timer(v,x)}}},Mouseout:function(r,s){if(!this.menu||!this.menu.posted){this.Deactivate(s)}if(this.timer){clearTimeout(this.timer);delete this.timer}},Mouseup:function(r,s){return this.Remove(r,s)},Touchstart:function(r,s){return this.TouchEvent(r,s,"Mousedown")},Touchend:function(r,s){return this.TouchEvent(r,s,"Mouseup")},TouchEvent:function(s,t,r){if(this!==m.lastItem){if(m.lastMenu){a.Event(s,m.lastMenu,"Mouseout")}a.Event(s,t,"Mouseover",true);m.lastItem=this;m.lastMenu=t}if(this.nativeTouch){return null}a.Event(s,t,r);return false},Remove:function(r,s){s=s.parentNode.menuItem;return s.Remove(r,s)},Activate:function(r){this.Deactivate(r);r.className+=" MathJax_MenuActive"},Deactivate:function(r){r.className=r.className.replace(/ MathJax_MenuActive/,"")},With:function(r){if(r){c.Insert(this,r)}return this}});a.ITEM.COMMAND=a.ITEM.Subclass({action:function(){},Init:function(r,t,s){if(!(r instanceof Array)){r=[r,r]}this.name=r;this.action=t;this.With(s)},Label:function(r,s){return[this.Name()]},Mouseup:function(r,s){if(!this.disabled){this.Remove(r,s);j.Post(["command",this]);this.action.call(this,r)}return h(r)}});a.ITEM.SUBMENU=a.ITEM.Subclass({menu:null,marker:(n&&!c.Browser.isSafari?"\u25B6":"\u25B8"),Init:function(r,t){if(!(r instanceof Array)){r=[r,r]}this.name=r;var s=1;if(!(t instanceof a.ITEM)){this.With(t),s++}this.menu=a.apply(a,[].slice.call(arguments,s))},Label:function(r,s){this.menu.posted=false;return[this.Name()+" ",["span",{className:"MathJax_MenuArrow"},[this.marker]]]},Timer:function(r,s){if(this.timer){clearTimeout(this.timer)}r={clientX:r.clientX,clientY:r.clientY};this.timer=setTimeout(f(["Mouseup",this,r,s]),p.delay)},Touchend:function(s,u){var t=this.menu.posted;var r=this.SUPER(arguments).Touchend.apply(this,arguments);if(t){this.Deactivate(u);delete m.lastItem;delete m.lastMenu}return r},Mouseup:function(s,u){if(!this.disabled){if(!this.menu.posted){if(this.timer){clearTimeout(this.timer);delete this.timer}this.menu.Post(s,u)}else{var t=document.getElementById("MathJax_MenuFrame").childNodes,r=t.length-1;while(r>=0){var v=t[r];v.menuItem.posted=false;v.parentNode.removeChild(v);if(v.menuItem===this.menu){break}r--}}}return h(s)}});a.ITEM.RADIO=a.ITEM.Subclass({variable:null,marker:(n?"\u25CF":"\u2713"),Init:function(s,r,t){if(!(s instanceof Array)){s=[s,s]}this.name=s;this.variable=r;this.With(t);if(this.value==null){this.value=this.name[0]}},Label:function(s,t){var r={className:"MathJax_MenuRadioCheck"};if(p.settings[this.variable]!==this.value){r={style:{display:"none"}}}return[["span",r,[this.marker]]," "+this.Name()]},Mouseup:function(u,v){if(!this.disabled){var w=v.parentNode.childNodes;for(var s=0,r=w.length;s<r;s++){var t=w[s].menuItem;if(t&&t.variable===this.variable){w[s].firstChild.style.display="none"}}v.firstChild.display="";p.settings[this.variable]=this.value;a.cookie[this.variable]=p.settings[this.variable];a.saveCookie();j.Post(["radio button",this])}this.Remove(u,v);if(this.action&&!this.disabled){this.action.call(a,this)}return h(u)}});a.ITEM.CHECKBOX=a.ITEM.Subclass({variable:null,marker:"\u2713",Init:function(s,r,t){if(!(s instanceof Array)){s=[s,s]}this.name=s;this.variable=r;this.With(t)},Label:function(s,t){var r={className:"MathJax_MenuCheck"};if(!p.settings[this.variable]){r={style:{display:"none"}}}return[["span",r,[this.marker]]," "+this.Name()]},Mouseup:function(r,s){if(!this.disabled){s.firstChild.display=(p.settings[this.variable]?"none":"");p.settings[this.variable]=!p.settings[this.variable];a.cookie[this.variable]=p.settings[this.variable];a.saveCookie();j.Post(["checkbox",this])}this.Remove(r,s);if(this.action&&!this.disabled){this.action.call(a,this)}return h(r)}});a.ITEM.LABEL=a.ITEM.Subclass({Init:function(r,s){if(!(r instanceof Array)){r=[r,r]}this.name=r;this.With(s)},Label:function(r,s){delete r.onmouseover,delete r.onmouseout;delete r.onmousedown;r.className+=" MathJax_MenuLabel";return[this.Name()]}});a.ITEM.RULE=a.ITEM.Subclass({Label:function(r,s){delete r.onmouseover,delete r.onmouseout;delete r.onmousedown;r.className+=" MathJax_MenuRule";return null}});a.About=function(){var t=b["HTML-CSS"]||{};var s=(t.imgFonts?"image":(t.fontInUse?(t.webFonts?"web":"local")+" "+t.fontInUse:(b.SVG?"web SVG":"generic")))+" fonts";var x=(!t.webFonts||t.imgFonts?null:t.allowWebFonts.replace(/otf/,"woff or otf")+" fonts");var r=["MathJax.js v"+MathJax.fileversion,["br"]];r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}]);a.About.GetJax(r,MathJax.InputJax,["InputJax","%1 Input Jax v%2"]);a.About.GetJax(r,MathJax.OutputJax,["OutputJax","%1 Output Jax v%2"]);a.About.GetJax(r,MathJax.ElementJax,["ElementJax","%1 Element Jax v%2"]);r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}]);a.About.GetJax(r,MathJax.Extension,["Extension","%1 Extension v%2"],true);r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}],["center",{},[c.Browser+" v"+c.Browser.version+(x?" \u2014 "+o(x.replace(/ /g,""),x):"")]]);a.About.div=a.Background(a.About);var v=g.addElement(a.About.div,"div",{id:"MathJax_About"},[["b",{style:{fontSize:"120%"}},["MathJax"]]," v"+MathJax.version,["br"],o(s.replace(/ /g,""),"using "+s),["br"],["br"],["span",{style:{display:"inline-block","text-align":"left","font-size":"80%","max-height":"20em",overflow:"auto","background-color":"#E4E4E4",padding:".4em .6em",border:"1px inset"}},r],["br"],["br"],["a",{href:"http://www.mathjax.org/"},["www.mathjax.org"]],["img",{src:p.closeImg,style:{width:"21px",height:"21px",position:"absolute",top:".2em",right:".2em"},onclick:a.About.Remove}]]);MathJax.Localization.setCSS(v);var w=(document.documentElement||{});var u=window.innerHeight||w.clientHeight||w.scrollHeight||0;if(a.prototype.msieAboutBug){v.style.width="20em";v.style.position="absolute";v.style.left=Math.floor((document.documentElement.scrollWidth-v.offsetWidth)/2)+"px";v.style.top=(Math.floor((u-v.offsetHeight)/3)+document.body.scrollTop)+"px"}else{v.style.marginLeft=Math.floor(-v.offsetWidth/2)+"px";v.style.top=Math.floor((u-v.offsetHeight)/3)+"px"}};a.About.Remove=function(r){if(a.About.div){document.body.removeChild(a.About.div);delete a.About.div}};a.About.GetJax=function(s,x,v,u){var w=[];for(var y in x){if(x.hasOwnProperty(y)&&x[y]){if((u&&x[y].version)||(x[y].isa&&x[y].isa(x))){w.push(o(v[0],v[1],(x[y].id||y),x[y].version))}}}w.sort();for(var t=0,r=w.length;t<r;t++){s.push(w[t],["br"])}return s};a.Help=function(){k.Require("[MathJax]/extensions/HelpDialog.js",function(){MathJax.Extension.Help.Dialog()})};a.ShowSource=function(v){if(!v){v=window.event}var u={screenX:v.screenX,screenY:v.screenY};if(!a.jax){return}if(this.format==="MathML"){var s=MathJax.ElementJax.mml;if(s&&typeof(s.mbase.prototype.toMathML)!=="undefined"){try{a.ShowSource.Text(a.jax.root.toMathML(),v)}catch(t){if(!t.restart){throw t}f.After([this,a.ShowSource,u],t.restart)}}else{if(!k.loadingToMathML){k.loadingToMathML=true;a.ShowSource.Window(v);f.Queue(k.Require("[MathJax]/extensions/toMathML.js"),function(){delete k.loadingToMathML;if(!s.mbase.prototype.toMathML){s.mbase.prototype.toMathML=function(){}}},[this,a.ShowSource,u]);return}}}else{if(this.format==="Error"){a.ShowSource.Text(a.jax.errorText,v)}else{if(p.semanticsAnnotations[this.format]){var r=a.jax.root.getAnnotation(this.format);if(r.data[0]){a.ShowSource.Text(r.data[0].toString())}}else{if(a.jax.originalText==null){alert(o("NoOriginalForm","No original form available"));return}a.ShowSource.Text(a.jax.originalText,v)}}}};a.ShowSource.Window=function(s){if(!a.ShowSource.w){var t=[],r=p.windowSettings;for(var u in r){if(r.hasOwnProperty(u)){t.push(u+"="+r[u])}}a.ShowSource.w=window.open("","_blank",t.join(","))}return a.ShowSource.w};a.ShowSource.Text=function(v,t){var r=a.ShowSource.Window(t);delete a.ShowSource.w;v=v.replace(/^\s*/,"").replace(/\s*$/,"");v=v.replace(/&/g,"&amp;").replace(/</g,"&lt;").replace(/>/g,"&gt;");var u=o("EqSource","MathJax Equation Source");if(a.isMobile){r.document.open();r.document.write("<html><head><meta name='viewport' content='width=device-width, initial-scale=1.0' /><title>"+u+"</title></head><body style='font-size:85%'>");r.document.write("<pre>"+v+"</pre>");r.document.write("<hr><input type='button' value='"+o("Close","Close")+"' onclick='window.close()' />");r.document.write("</body></html>");r.document.close()}else{r.document.open();r.document.write("<html><head><title>"+u+"</title></head><body style='font-size:85%'>");r.document.write("<table><tr><td><pre>"+v+"</pre></td></tr></table>");r.document.write("</body></html>");r.document.close();var s=r.document.body.firstChild;setTimeout(function(){var A=(r.outerHeight-r.innerHeight)||30,z=(r.outerWidth-r.innerWidth)||30,w,B;z=Math.max(100,Math.min(Math.floor(0.5*screen.width),s.offsetWidth+z+25));A=Math.max(40,Math.min(Math.floor(0.5*screen.height),s.offsetHeight+A+25));r.resizeTo(z,A);if(t&&t.screenX!=null){w=Math.max(0,Math.min(t.screenX-Math.floor(z/2),screen.width-z-20));B=Math.max(0,Math.min(t.screenY-Math.floor(A/2),screen.height-A-20));r.moveTo(w,B)}},50)}};a.Scale=function(){var s=b["HTML-CSS"],r=b.NativeMML,v=b.SVG;var u=(s||r||v||{config:{scale:100}}).config.scale;var t=prompt(o("ScaleMath","Scale all mathematics (compared to surrounding text) by"),u+"%");if(t){if(t.match(/^\s*\d+(\.\d*)?\s*%?\s*$/)){t=parseFloat(t);if(t){if(t!==u){if(s){s.config.scale=t}if(r){r.config.scale=t}if(v){v.config.scale=t}a.cookie.scale=t;a.saveCookie();c.Reprocess()}}else{alert(o("NonZeroScale","The scale should not be zero"))}}else{alert(o("PercentScale","The scale should be a percentage (e.g., 120%%)"))}}};a.Zoom=function(){if(!MathJax.Extension.MathZoom){k.Require("[MathJax]/extensions/MathZoom.js")}};a.Renderer=function(){var s=c.outputJax["jax/mml"];if(s[0]!==p.settings.renderer){var v=c.Browser,u,r=a.Renderer.Messages,t;switch(p.settings.renderer){case"NativeMML":if(!p.settings.warnedMML){if(v.isChrome&&v.version.substr(0,3)!=="24."){u=r.MML.WebKit}else{if(v.isSafari&&!v.versionAtLeast("5.0")){u=r.MML.WebKit}else{if(v.isMSIE){if(!v.hasMathPlayer){u=r.MML.MSIE}}else{u=r.MML[v]}}}t="warnedMML"}break;case"SVG":if(!p.settings.warnedSVG){if(v.isMSIE&&!e){u=r.SVG.MSIE}}break}if(u){u=o(u[0],u[1]);u+="\n\n";u+=o("SwitchAnyway","Switch the renderer anyway?\n\n(Press OK to switch, CANCEL to continue with the current renderer)");a.cookie.renderer=s[0].id;a.saveCookie();if(!confirm(u)){a.cookie.renderer=p.settings.renderer=g.Cookie.Get("menu").renderer;a.saveCookie();return}if(t){a.cookie.warned=p.settings.warned=true}a.cookie.renderer=p.settings.renderer;a.saveCookie()}c.Queue(["setRenderer",c,p.settings.renderer,"jax/mml"],["Rerender",c])}};a.Renderer.Messages={MML:{WebKit:["WebkitNativeMMLWarning","Your browser doesn't seem to support MathML natively, so switching to MathML output may cause the mathematics on the page to become unreadable."],MSIE:["MSIENativeMMLWarning","Internet Explorer requires the MathPlayer plugin in order to process MathML output."],Opera:["OperaNativeMMLWarning","Opera's support for MathML is limited, so switching to MathML output may cause some expressions to render poorly."],Safari:["SafariNativeMMLWarning","Your browser's native MathML does not implement all the features used by MathJax, so some expressions may not render properly."],Firefox:["FirefoxNativeMMLWarning","Your browser's native MathML does not implement all the features used by MathJax, so some expressions may not render properly."]},SVG:{MSIE:["MSIESVGWarning","SVG is not implemented in Internet Explorer prior to IE9 or when it is emulating IE8 or below. Switching to SVG output will cause the mathematics to not display properly."]}};a.Font=function(){var r=b["HTML-CSS"];if(!r){return}document.location.reload()};a.Locale=function(){MathJax.Localization.setLocale(p.settings.locale);MathJax.Hub.Queue(["Reprocess",MathJax.Hub])};a.LoadLocale=function(){var r=prompt(o("LoadURL","Load translation data from this URL:"));if(r){if(!r.match(/\.js$/)){alert(o("BadURL","The URL should be for a javascript file that defines MathJax translation data.  Javascript file names should end with '.js'"))}k.Require(r,function(s){if(s!=k.STATUS.OK){alert(o("BadData","Failed to load translation data from %1",r))}})}};a.MPEvents=function(t){var s=p.settings.discoverable,r=a.MPEvents.Messages;if(!e){if(p.settings.mpMouse&&!confirm(o.apply(o,r.IE8warning))){delete a.cookie.mpContext;delete p.settings.mpContext;delete a.cookie.mpMouse;delete p.settings.mpMouse;a.saveCookie();return}p.settings.mpContext=p.settings.mpMouse;a.cookie.mpContext=a.cookie.mpMouse=p.settings.mpMouse;a.saveCookie();MathJax.Hub.Queue(["Rerender",MathJax.Hub])}else{if(!s&&t.name[1]==="Menu Events"&&p.settings.mpContext){alert(o.apply(o,r.IE9warning))}}};a.MPEvents.Messages={IE8warning:["IE8warning","This will disable the MathJax menu and zoom features, but you can Alt-Click on an expression to obtain the MathJax menu instead.\n\nReally change the MathPlayer settings?"],IE9warning:["IE9warning","The MathJax contextual menu will be disabled, but you can Alt-Click on an expression to obtain the MathJax menu instead."]};c.Browser.Select({MSIE:function(r){var s=(document.compatMode==="BackCompat");var t=r.versionAtLeast("8.0")&&document.documentMode>7;a.Augment({margin:20,msieBackgroundBug:(document.documentMode<9),msieFixedPositionBug:(s||!t),msieAboutBug:s});if(e){delete p.styles["#MathJax_About"].filter;delete p.styles[".MathJax_Menu"].filter}},Firefox:function(r){a.skipMouseover=r.isMobile&&r.versionAtLeast("6.0");a.skipMousedown=r.isMobile}});a.isMobile=c.Browser.isMobile;a.noContextMenu=c.Browser.noContextMenu;a.CreateLocaleMenu=function(){if(!a.menu){return}var w=a.menu.Find("Language").menu,t=w.items;var s=[],y=MathJax.Localization.strings;for(var x in y){if(y.hasOwnProperty(x)){s.push(x)}}s=s.sort();w.items=[];for(var u=0,r=s.length;u<r;u++){var v=y[s[u]].menuTitle;if(v){v+=" ("+s[u]+")"}else{v=s[u]}w.items.push(m.RADIO([s[u],v],"locale",{action:a.Locale}))}w.items.push(t[t.length-2],t[t.length-1])};a.CreateAnnotationMenu=function(){if(!a.menu){return}var t=a.menu.Find("Show Math As","Annotation").menu;var s=p.semanticsAnnotations;for(var r in s){if(s.hasOwnProperty(r)){t.items.push(m.COMMAND([r,r],a.ShowSource,{hidden:true,nativeTouch:true,format:r}))}}};c.Register.StartupHook("End Config",function(){p.settings=c.config.menuSettings;if(typeof(p.settings.showRenderer)!=="undefined"){p.showRenderer=p.settings.showRenderer}if(typeof(p.settings.showFontMenu)!=="undefined"){p.showFontMenu=p.settings.showFontMenu}if(typeof(p.settings.showContext)!=="undefined"){p.showContext=p.settings.showContext}a.getCookie();a.menu=a(m.SUBMENU(["Show","Show Math As"],m.COMMAND(["MathMLcode","MathML Code"],a.ShowSource,{nativeTouch:true,format:"MathML"}),m.COMMAND(["Original","Original Form"],a.ShowSource,{nativeTouch:true}),m.SUBMENU(["Annotation","Annotation"],{disabled:true}),m.RULE(),m.CHECKBOX(["texHints","Show TeX hints in MathML"],"texHints")),m.RULE(),m.SUBMENU(["Settings","Math Settings"],m.SUBMENU(["ZoomTrigger","Zoom Trigger"],m.RADIO(["Hover","Hover"],"zoom",{action:a.Zoom}),m.RADIO(["Click","Click"],"zoom",{action:a.Zoom}),m.RADIO(["DoubleClick","Double-Click"],"zoom",{action:a.Zoom}),m.RADIO(["NoZoom","No Zoom"],"zoom",{value:"None"}),m.RULE(),m.LABEL(["TriggerRequires","Trigger Requires:"]),m.CHECKBOX((c.Browser.isMac?["Option","Option"]:["Alt","Alt"]),"ALT"),m.CHECKBOX(["Command","Command"],"CMD",{hidden:!c.Browser.isMac}),m.CHECKBOX(["Control","Control"],"CTRL",{hidden:c.Browser.isMac}),m.CHECKBOX(["Shift","Shift"],"Shift")),m.SUBMENU(["ZoomFactor","Zoom Factor"],m.RADIO("125%","zscale"),m.RADIO("133%","zscale"),m.RADIO("150%","zscale"),m.RADIO("175%","zscale"),m.RADIO("200%","zscale"),m.RADIO("250%","zscale"),m.RADIO("300%","zscale"),m.RADIO("400%","zscale")),m.RULE(),m.SUBMENU(["Renderer","Math Renderer"],{hidden:!p.showRenderer},m.RADIO("HTML-CSS","renderer",{action:a.Renderer}),m.RADIO("MathML","renderer",{action:a.Renderer,value:"NativeMML"}),m.RADIO("SVG","renderer",{action:a.Renderer})),m.SUBMENU("MathPlayer",{hidden:!c.Browser.isMSIE||!p.showMathPlayer,disabled:!c.Browser.hasMathPlayer},m.LABEL(["MPHandles","Let MathPlayer Handle:"]),m.CHECKBOX(["MenuEvents","Menu Events"],"mpContext",{action:a.MPEvents,hidden:!e}),m.CHECKBOX(["MouseEvents","Mouse Events"],"mpMouse",{action:a.MPEvents,hidden:!e}),m.CHECKBOX(["MenuAndMouse","Mouse and Menu Events"],"mpMouse",{action:a.MPEvents,hidden:e})),m.SUBMENU(["FontPrefs","Font Preference"],{hidden:!p.showFontMenu},m.LABEL(["ForHTMLCSS","For HTML-CSS:"]),m.RADIO(["Auto","Auto"],"font",{action:a.Font}),m.RULE(),m.RADIO(["TeXLocal","TeX (local)"],"font",{action:a.Font}),m.RADIO(["TeXWeb","TeX (web)"],"font",{action:a.Font}),m.RADIO(["TeXImage","TeX (image)"],"font",{action:a.Font}),m.RULE(),m.RADIO(["STIXLocal","STIX (local)"],"font",{action:a.Font}),m.RADIO(["STIXWeb","STIX (web)"],"font",{action:a.Font}),m.RULE(),m.RADIO(["AsanaMathWeb","Asana Math (web)"],"font",{action:a.Font}),m.RADIO(["GyrePagellaWeb","Gyre Pagella (web)"],"font",{action:a.Font}),m.RADIO(["GyreTermesWeb","Gyre Termes (web)"],"font",{action:a.Font}),m.RADIO(["LatinModernWeb","Latin Modern (web)"],"font",{action:a.Font}),m.RADIO(["NeoEulerWeb","Neo Euler (web)"],"font",{action:a.Font})),m.SUBMENU(["ContextMenu","Contextual Menu"],{hidden:!p.showContext},m.RADIO("MathJax","context"),m.RADIO(["Browser","Browser"],"context")),m.COMMAND(["Scale","Scale All Math ..."],a.Scale),m.RULE().With({hidden:!p.showDiscoverable,name:["","discover_rule"]}),m.CHECKBOX(["Discoverable","Highlight on Hover"],"discoverable",{hidden:!p.showDiscoverable})),m.SUBMENU(["Locale","Language"],{hidden:!p.showLocale},m.RADIO("en","locale",{action:a.Locale}),m.RULE().With({hidden:!p.showLocaleURL,name:["","localURL_rule"]}),m.COMMAND(["LoadLocale","Load from URL ..."],a.LoadLocale,{hidden:!p.showLocaleURL})),m.RULE(),m.COMMAND(["About","About MathJax"],a.About),m.COMMAND(["Help","MathJax Help"],a.Help));if(a.isMobile){(function(){var s=p.settings;var r=a.menu.Find("Math Settings","Zoom Trigger").menu;r.items[0].disabled=r.items[1].disabled=true;if(s.zoom==="Hover"||s.zoom=="Click"){s.zoom="None"}r.items=r.items.slice(0,4);if(navigator.appVersion.match(/[ (]Android[) ]/)){a.ITEM.SUBMENU.Augment({marker:"\u00BB"})}})()}a.CreateLocaleMenu();a.CreateAnnotationMenu()});a.showRenderer=function(r){a.cookie.showRenderer=p.showRenderer=r;a.saveCookie();a.menu.Find("Math Settings","Math Renderer").hidden=!r};a.showMathPlayer=function(r){a.cookie.showMathPlayer=p.showMathPlayer=r;a.saveCookie();a.menu.Find("Math Settings","MathPlayer").hidden=!r};a.showFontMenu=function(r){a.cookie.showFontMenu=p.showFontMenu=r;a.saveCookie();a.menu.Find("Math Settings","Font Preference").hidden=!r};a.showContext=function(r){a.cookie.showContext=p.showContext=r;a.saveCookie();a.menu.Find("Math Settings","Contextual Menu").hidden=!r};a.showDiscoverable=function(r){a.cookie.showDiscoverable=p.showDiscoverable=r;a.saveCookie();a.menu.Find("Math Settings","Highlight on Hover").hidden=!r;a.menu.Find("Math Settings","discover_rule").hidden=!r};a.showLocale=function(r){a.cookie.showLocale=p.showLocale=r;a.saveCookie();a.menu.Find("Language").hidden=!r};MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){if(!MathJax.OutputJax["HTML-CSS"].config.imageFont){a.menu.Find("Math Settings","Font Preference","TeX (image)").disabled=true}});f.Queue(c.Register.StartupHook("End Config",{}),["getImages",a],["Styles",k,p.styles],["Post",c.Startup.signal,"MathMenu Ready"],["loadComplete",k,"[MathJax]/extensions/MathMenu.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.CallBack,MathJax.OutputJax);
MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.3",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"inital",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],copyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true},skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributeNames:["fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(d){for(var e in d){if(d.hasOwnProperty(e)){this[e]=d[e]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var e=0,d=arguments.length;e<d;e++){this.SetData(this.data.length,arguments[e])}}},SetData:function(d,e){if(e!=null){if(!(e instanceof a.mbase)){e=(this.isToken?a.chars(e):a.mtext(e))}e.parent=this;e.setInherit(this.inheritFromMe?this:this.inherit)}this.data[d]=e},Parent:function(){var d=this.parent;while(d&&d.notParent){d=d.parent}return d},Get:function(e,j){if(this[e]!=null){return this[e]}if(this.attr&&this.attr[e]!=null){return this.attr[e]}var f=this.Parent();if(f&&f["adjustChild_"+e]!=null){return(f["adjustChild_"+e])(this.childPosition(),j)}var i=this.inherit;var d=i;while(i){var h=i[e];if(h==null&&i.attr){h=i.attr[e]}if(h!=null&&i.noInheritAttribute&&!i.noInheritAttribute[e]){var g=i.noInherit[this.type];if(!(g&&g[e])){return h}}d=i;i=i.inherit}if(!j){if(this.defaults[e]===a.AUTO){return this.autoDefault(e)}if(this.defaults[e]!==a.INHERIT&&this.defaults[e]!=null){return this.defaults[e]}if(d){return d.defaults[e]}}return null},hasValue:function(d){return(this.Get(d,true)!=null)},getValues:function(){var e={};for(var f=0,d=arguments.length;f<d;f++){e[arguments[f]]=this.Get(arguments[f])}return e},adjustChild_scriptlevel:function(e,d){return this.Get("scriptlevel",d)},adjustChild_displaystyle:function(e,d){return this.Get("displaystyle",d)},adjustChild_texprimestyle:function(e,d){return this.Get("texprimestyle",d)},childPosition:function(){var g=this,f=g.parent;while(f.notParent){g=f;f=g.parent}for(var e=0,d=f.data.length;e<d;e++){if(f.data[e]===g){return e}}return null},setInherit:function(f){if(f!==this.inherit&&this.inherit==null){this.inherit=f;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].setInherit){this.data[e].setInherit(f)}}}},setTeXclass:function(d){this.getPrevClass(d);return(typeof(this.texClass)!=="undefined"?this:d)},getPrevClass:function(d){if(d){this.prevClass=d.Get("texClass");this.prevLevel=d.Get("scriptlevel")}},updateTeXclass:function(d){if(d){this.prevClass=d.prevClass;delete d.prevClass;this.prevLevel=d.prevLevel;delete d.prevLevel;this.texClass=d.Get("texClass")}},texSpacing:function(){var e=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var d=(this.Get("texClass")||a.TEXCLASS.ORD);if(e===a.TEXCLASS.NONE||d===a.TEXCLASS.NONE){return""}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}if(d===a.TEXCLASS.VCENTER){d=a.TEXCLASS.ORD}var f=this.TEXSPACE[e][d];if(this.prevLevel>0&&this.Get("scriptlevel")>0&&f>=0){return""}return this.TEXSPACELENGTH[Math.abs(f)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(d){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&this.data[e].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var e=0,d=this.data.length;e<d;e++){if(!this.data[e].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return this.data[0]},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(d){if(this.data[0]){d=this.data[0].setTeXclass(d);this.updateTeXclass(this.data[0])}return d},setBaseTeXclasses:function(f){this.getPrevClass(f);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){f=this.data[0].setTeXclass(f);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();f=this}}else{f=this}for(var e=1,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}return f},setSeparateTeXclasses:function(f){this.getPrevClass(f);for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){this.data[e].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(e){if(e==="mathvariant"){var d=(this.data[0]||"").toString();return(d.length===1||(d.length===2&&d.charCodeAt(0)>=55296&&d.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(e){this.getPrevClass(e);var d=this.data.join("");if(d.length>1&&d.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:true,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2,form:4},useMMLspacing:7,autoDefault:function(f,l){var k=this.def;if(!k){if(f==="form"){this.useMMLspacing&=~this.SPACE_ATTR.form;return this.getForm()}var j=this.data.join("");var e=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var g=0,d=e.length;g<d;g++){var h=this.OPTABLE[e[g]][j];if(h){k=this.makeDef(h);break}}if(!k){k=this.CheckRange(j)}if(!k&&l){k={}}else{if(!k){k=MathJax.Hub.Insert({},this.defaultDef)}k.form=e[0];this.def=k}}this.useMMLspacing&=~(this.SPACE_ATTR[f]||0);if(k[f]!=null){return k[f]}else{if(!l){return this.defaultDef[f]}}return""},CheckRange:function(h){var j=h.charCodeAt(0);if(j>=55296&&j<56320){j=(((j-55296)<<10)+(h.charCodeAt(1)-56320))+65536}for(var f=0,d=this.RANGES.length;f<d&&this.RANGES[f][0]<=j;f++){if(j<=this.RANGES[f][1]){if(this.RANGES[f][3]){var e=a.optableDir+"/"+this.RANGES[f][3]+".js";this.RANGES[f][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(e))}var g=a.TEXCLASSNAMES[this.RANGES[f][2]];g=this.OPTABLE.infix[h]=a.mo.OPTYPES[g==="BIN"?"BIN3":g];return this.makeDef(g)}}return null},makeDef:function(e){if(e[2]==null){e[2]=this.defaultDef.texClass}if(!e[3]){e[3]={}}var d=MathJax.Hub.Insert({},e[3]);d.lspace=this.SPACE[e[0]];d.rspace=this.SPACE[e[1]];d.texClass=e[2];if(d.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){d.texClass=a.TEXCLASS.OP}return d},getForm:function(){var d=this,f=this.parent,e=this.Parent();while(e&&e.isEmbellished()){d=f;f=e.parent;e=e.Parent()}if(f&&f.type==="mrow"&&f.NonSpaceLength()!==1){if(f.FirstNonSpace()===d){return a.FORM.PREFIX}if(f.LastNonSpace()===d){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},setTeXclass:function(d){this.getValues("lspace","rspace");if(this.useMMLspacing){this.texClass=a.TEXCLASS.NONE;return this}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(d){d.texClass=a.TEXCLASS.OP}this.texClass=this.prevClass=a.TEXCLASS.NONE;return d}return this.adjustTeXclass(d)},adjustTeXclass:function(d){if(this.texClass===a.TEXCLASS.NONE){return d}if(d){if(d.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){d.texClass=a.TEXCLASS.ORD}this.prevClass=d.texClass||a.TEXCLASS.ORD;this.prevLevel=d.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){d.texClass=this.prevClass=a.TEXCLASS.ORD}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var e=false;for(var f=0,d=this.data.length;f<d;f++){if(this.data[f]==null){continue}if(this.data[f].isEmbellished()){if(e){return false}e=true;this.core=f}else{if(!this.data[f].isSpacelike()){return false}}}return e},NonSpaceLength:function(){var f=0;for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){f++}}return f},FirstNonSpace:function(){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},LastNonSpace:function(){for(var d=this.data.length-1;d>=0;d--){if(this.data[0]&&!this.data[d].isSpacelike()){return this.data[d]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(f){for(var e=0,d=this.data.length;e<d;e++){if(this.data[e]){f=this.data[e].setTeXclass(f)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return f},getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,texClass:a.TEXCLASS.INNER,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(d){return false},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(!this.Get("displaystyle")||d>0){d++}return d},adjustChild_texprimestyle:function(d){if(d==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(d){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(d){if(d===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e===1){d+=2}return d},adjustChild_texprimestyle:function(d){if(d===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(f){var e=this.scriptlevel;if(e==null){e=this.Get("scriptlevel")}else{if(String(e).match(/^ *[-+]/)){delete this.scriptlevel;var d=this.Get("scriptlevel");this.scriptlevel=e;e=d+parseInt(e)}}return e},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.getPrevClass(g);var e=this.getValues("open","close","separators");e.open=e.open.replace(/[ \t\n\r]/g,"");e.close=e.close.replace(/[ \t\n\r]/g,"");e.separators=e.separators.replace(/[ \t\n\r]/g,"");if(e.open!==""){this.SetData("open",a.mo(e.open).With({stretchy:true,texClass:a.TEXCLASS.OPEN}));g=this.data.open.setTeXclass(g)}if(e.separators!==""){while(e.separators.length<this.data.length){e.separators+=e.separators.charAt(e.separators.length-1)}}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,d=this.data.length;f<d;f++){if(this.data[f]){if(e.separators!==""){this.SetData("sep"+f,a.mo(e.separators.charAt(f-1)));g=this.data["sep"+f].setTeXclass(g)}g=this.data[f].setTeXclass(g)}}if(e.close!==""){this.SetData("close",a.mo(e.close).With({stretchy:true,texClass:a.TEXCLASS.CLOSE}));g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(e){var d=this.Get("scriptlevel");if(e>0){d++}return d},adjustChild_texprimestyle:function(d){if(d===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(d){if(d%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(d){if(d==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(d):a.TEXCLASS.ORD)}if(d==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(d==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(d){if(d>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");var d=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(f==this.under&&(d||!this.Get("accentunder"))){e++}if(f==this.over&&(d||!this.Get("accent"))){e++}return e},adjustChild_texprimestyle:function(d){if(d===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!((arguments[e] instanceof a.mtr)||(arguments[e] instanceof a.mlabeledtr))){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var e=0,d=arguments.length;e<d;e++){if(!(arguments[e] instanceof a.mtd)){arguments[e]=a.mtd(arguments[e])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"malign",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(d){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}return this.selected().setTeXclass(d)}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(f){var k=MathJax.Hub.config.MathMenu.semanticsAnnotations[f];if(k){for(var g=0,d=this.data.length;g<d;g++){var h=this.data[g].Get("encoding");if(h){for(var e=0,l=k.length;e<l;e++){if(k[e]===h){return this.data[g]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isToken:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(d){if(d==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(d){if(this.data.length!=1){return null}return this.data[0].getAnnotation(d)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var d=this.value();if(d<=65535){return String.fromCharCode(d)}d-=65536;return String.fromCharCode((d>>10)+55296)+String.fromCharCode((d&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var e=0,d=arguments.length;e<d;e++){var f=this.Import(arguments[e]);this.data.push(f);this.div.appendChild(f)}},Import:function(h){if(document.importNode){return document.importNode(h,true)}var e,f,d;if(h.nodeType===1){e=document.createElement(h.nodeName);for(f=0,d=h.attributes.length;f<d;f++){var g=h.attributes[f];if(g.specified&&g.nodeValue!=null&&g.nodeValue!=""){e.setAttribute(g.nodeName,g.nodeValue)}if(g.nodeName==="style"){e.style.cssText=g.nodeValue}}if(h.className){e.className=h.className}}else{if(h.nodeType===3||h.nodeType===4){e=document.createTextNode(h.nodeValue)}else{if(h.nodeType===8){e=document.createComment(h.nodeValue)}else{return document.createTextNode("")}}}for(f=0,d=h.childNodes.length;f<d;f++){e.appendChild(this.Import(h.childNodes[f]))}return e},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(d){this.data[0].setTeXclass();return this.adjustTeXclass(d)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var c={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":c.ORD21,"\u2202":c.ORD21,"\u2203":c.ORD21,"\u2207":c.ORD21,"\u220F":c.OP,"\u2210":c.OP,"\u2211":c.OP,"\u2212":c.BIN01,"\u2213":c.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":c.ORD,"\u222B":c.INTEGRAL,"\u222E":c.INTEGRAL,"\u22C0":c.OP,"\u22C1":c.OP,"\u22C2":c.OP,"\u22C3":c.OP,"\u2308":c.OPEN,"\u230A":c.OPEN,"\u27E8":c.OPEN,"\u27EE":c.OPEN,"\u2A00":c.OP,"\u2A01":c.OP,"\u2A02":c.OP,"\u2A04":c.OP,"\u2A06":c.OP,"\u00AC":c.ORD21,"\u00B1":c.BIN01,"(":c.OPEN,"+":c.BIN01,"-":c.BIN01,"[":c.OPEN,"{":c.OPEN,"|":c.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":c.ORD,"\u2032":c.ORD02,"\u203E":c.WIDEACCENT,"\u2309":c.CLOSE,"\u230B":c.CLOSE,"\u23DE":c.WIDEACCENT,"\u23DF":c.WIDEACCENT,"\u266D":c.ORD02,"\u266E":c.ORD02,"\u266F":c.ORD02,"\u27E9":c.CLOSE,"\u27EF":c.CLOSE,"\u02C6":c.WIDEACCENT,"\u02C7":c.WIDEACCENT,"\u02C9":c.WIDEACCENT,"\u02CA":c.ACCENT,"\u02CB":c.ACCENT,"\u02D8":c.ACCENT,"\u02D9":c.ACCENT,"\u02DC":c.WIDEACCENT,"\u0302":c.WIDEACCENT,"\u00A8":c.ACCENT,"\u00AF":c.WIDEACCENT,")":c.CLOSE,"]":c.CLOSE,"^":c.WIDEACCENT,_:c.WIDEACCENT,"`":c.ACCENT,"|":c.CLOSE,"}":c.CLOSE,"~":c.WIDEACCENT},infix:{"":c.ORD,"%":[3,3,b.ORD],"\u2022":c.BIN4,"\u2026":c.INNER,"\u2044":c.TALLBIN,"\u2061":c.ORD,"\u2062":c.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":c.ORD,"\u2190":c.WIDEREL,"\u2191":c.RELSTRETCH,"\u2192":c.WIDEREL,"\u2193":c.RELSTRETCH,"\u2194":c.WIDEREL,"\u2195":c.RELSTRETCH,"\u2196":c.RELSTRETCH,"\u2197":c.RELSTRETCH,"\u2198":c.RELSTRETCH,"\u2199":c.RELSTRETCH,"\u21A6":c.WIDEREL,"\u21A9":c.WIDEREL,"\u21AA":c.WIDEREL,"\u21BC":c.WIDEREL,"\u21BD":c.WIDEREL,"\u21C0":c.WIDEREL,"\u21C1":c.WIDEREL,"\u21CC":c.WIDEREL,"\u21D0":c.WIDEREL,"\u21D1":c.RELSTRETCH,"\u21D2":c.WIDEREL,"\u21D3":c.RELSTRETCH,"\u21D4":c.WIDEREL,"\u21D5":c.RELSTRETCH,"\u2208":c.REL,"\u2209":c.REL,"\u220B":c.REL,"\u2212":c.BIN4,"\u2213":c.BIN4,"\u2215":c.TALLBIN,"\u2216":c.BIN4,"\u2217":c.BIN4,"\u2218":c.BIN4,"\u2219":c.BIN4,"\u221D":c.REL,"\u2223":c.REL,"\u2225":c.REL,"\u2227":c.BIN4,"\u2228":c.BIN4,"\u2229":c.BIN4,"\u222A":c.BIN4,"\u223C":c.REL,"\u2240":c.BIN4,"\u2243":c.REL,"\u2245":c.REL,"\u2248":c.REL,"\u224D":c.REL,"\u2250":c.REL,"\u2260":c.REL,"\u2261":c.REL,"\u2264":c.REL,"\u2265":c.REL,"\u226A":c.REL,"\u226B":c.REL,"\u227A":c.REL,"\u227B":c.REL,"\u2282":c.REL,"\u2283":c.REL,"\u2286":c.REL,"\u2287":c.REL,"\u228E":c.BIN4,"\u2291":c.REL,"\u2292":c.REL,"\u2293":c.BIN4,"\u2294":c.BIN4,"\u2295":c.BIN4,"\u2296":c.BIN4,"\u2297":c.BIN4,"\u2298":c.BIN4,"\u2299":c.BIN4,"\u22A2":c.REL,"\u22A3":c.REL,"\u22A4":c.ORD55,"\u22A5":c.REL,"\u22A8":c.REL,"\u22C4":c.BIN4,"\u22C5":c.BIN4,"\u22C6":c.BIN4,"\u22C8":c.REL,"\u22EE":c.ORD55,"\u22EF":c.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":c.BIN4,"\u25B5":c.BIN4,"\u25B9":c.BIN4,"\u25BD":c.BIN4,"\u25BF":c.BIN4,"\u25C3":c.BIN4,"\u2758":c.REL,"\u27F5":c.WIDEREL,"\u27F6":c.WIDEREL,"\u27F7":c.WIDEREL,"\u27F8":c.WIDEREL,"\u27F9":c.WIDEREL,"\u27FA":c.WIDEREL,"\u27FC":c.WIDEREL,"\u2A2F":c.BIN4,"\u2A3F":c.BIN4,"\u2AAF":c.REL,"\u2AB0":c.REL,"\u00B1":c.BIN4,"\u00B7":c.BIN4,"\u00D7":c.BIN4,"\u00F7":c.BIN4,"*":c.BIN3,"+":c.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":c.BIN4,".":[3,3,b.ORD],"/":c.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":c.REL,"=":c.REL,">":c.REL,"?":[1,1,b.CLOSE],"\\":c.ORD,"^":c.ORD11,_:c.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":c.ORD,"$":c.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":c.ORD,"\u0300":c.ACCENT,"\u0301":c.ACCENT,"\u0303":c.WIDEACCENT,"\u0304":c.ACCENT,"\u0306":c.ACCENT,"\u0307":c.ACCENT,"\u0308":c.ACCENT,"\u030C":c.ACCENT,"\u0332":c.WIDEACCENT,"\u0338":c.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":c.BIN3,"\u2021":c.BIN3,"\u20D7":c.ACCENT,"\u2111":c.ORD,"\u2113":c.ORD,"\u2118":c.ORD,"\u211C":c.ORD,"\u2205":c.ORD,"\u221E":c.ORD,"\u2305":c.BIN3,"\u2306":c.BIN3,"\u2322":c.REL4,"\u2323":c.REL4,"\u2329":c.OPEN,"\u232A":c.CLOSE,"\u23AA":c.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":c.OPEN,"\u23B1":c.CLOSE,"\u2500":c.ORD,"\u25EF":c.BIN3,"\u2660":c.ORD,"\u2661":c.ORD,"\u2662":c.ORD,"\u2663":c.ORD,"\u3008":c.OPEN,"\u3009":c.CLOSE,"\uFE37":c.WIDEACCENT,"\uFE38":c.WIDEACCENT}}},{OPTYPES:c});a.mo.prototype.OPTABLE.infix["^"]=c.WIDEREL;a.mo.prototype.OPTABLE.infix._=c.WIDEREL})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");
MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(ag){var k;var aa=MathJax.Object.Subclass({firstChild:null,lastChild:null,Init:function(){this.childNodes=[]},appendChild:function(i){if(i.parent){i.parent.removeChild(i)}if(this.lastChild){this.lastChild.nextSibling=i}if(!this.firstChild){this.firstChild=i}this.childNodes.push(i);i.parent=this;this.lastChild=i;return i},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.childNodes[ak]=al;al.nextSibling=aj.nextSibling;aj.nextSibling=aj.parent=null;return aj},toString:function(){return"{"+this.childNodes.join("")+"}"}});var E=function(){k=MathJax.ElementJax.mml;var i=k.mbase.prototype.Init;k.mbase.Augment({firstChild:null,lastChild:null,nodeValue:"",nextSibling:null,Init:function(){var ai=i.apply(this,arguments)||this;ai.childNodes=ai.data;ai.nodeName=ai.type;return ai},appendChild:function(al){if(al.parent){al.parent.removeChild(al)}var aj=arguments;if(al.isa(aa)){aj=al.childNodes;al.data=al.childNodes=[];al.firstChild=al.lastChild=null}for(var ak=0,ai=aj.length;ak<ai;ak++){al=aj[ak];if(this.lastChild){this.lastChild.nextSibling=al}if(!this.firstChild){this.firstChild=al}this.Append(al);this.lastChild=al;this.nodeValue+=al.nodeValue}return al},removeChild:function(ak){for(var aj=0,ai=this.childNodes.length;aj<ai;aj++){if(this.childNodes[aj]===ak){break}}if(aj===ai){return}this.childNodes.splice(aj,1);if(ak===this.firstChild){this.firstChild=ak.nextSibling}if(ak===this.lastChild){if(!this.childNodes.length){this.lastChild=null}else{this.lastChild=this.childNodes[this.childNodes.length-1]}}if(aj){this.childNodes[aj-1].nextSibling=ak.nextSibling}this.nodeValue="";for(aj=0,ai=this.childNodes.length;aj<ai;aj++){this.nodeValue+=this.childNodes[aj].nodeValue}ak.nextSibling=ak.parent=null;return ak},replaceChild:function(al,aj){for(var ak=0,ai=this.childNodes.length;ak<ai;ak++){if(this.childNodes[ak]===aj){break}}if(ak){this.childNodes[ak-1].nextSibling=al}else{this.firstChild=al}if(ak>=ai-1){this.lastChild=al}this.SetData(ak,al);al.nextSibling=aj.nextSibling;this.nodeValue="";for(ak=0,ai=this.childNodes.length;ak<ai;ak++){this.nodeValue+=this.childNodes[ak].nodeValue}aj.nextSibling=aj.parent=null;return aj},setAttribute:function(ai,aj){this[ai]=aj}})};var S={};var g={getElementById:true,createElementNS:function(ai,i){return k[i]()},createTextNode:function(i){return k.chars(i).With({nodeValue:i})},createDocumentFragment:function(){return aa()}};var O={appName:"MathJax"};var ac;var I="red";var ad="serif";var t=true;var C=true;var f=".";var q=g.createElementNS==null;function V(i){if(q){return g.createElement(i)}else{return g.createElementNS("http://www.w3.org/1999/xhtml",i)}}var J=[61237,8492,61238,61239,8496,8497,61240,8459,8464,61241,61242,8466,8499,61243,61244,61245,61246,8475,61247,61248,61249,61250,61251,61252,61253,61254];var N=[61277,61278,8493,61279,61280,61281,61282,8460,8465,61283,61284,61285,61286,61287,61288,61289,61290,8476,61291,61292,61293,61294,61295,61296,61297,8488];var D=[61324,61325,8450,61326,61327,61328,61329,8461,61330,61331,61332,61333,61334,8469,61335,8473,8474,8477,61336,61337,61338,61339,61340,61341,61342,8484];var d=0,H=1,X=2,m=3,b=4,l=5,a=6,P=7,Z=8,r=9,ab=10;var j={input:"sqrt",tag:"msqrt",output:"sqrt",tex:null,ttype:H},af={input:"root",tag:"mroot",output:"root",tex:null,ttype:X},A={input:"frac",tag:"mfrac",output:"/",tex:null,ttype:X},Q={input:"/",tag:"mfrac",output:"/",tex:null,ttype:m},o={input:"stackrel",tag:"mover",output:"stackrel",tex:null,ttype:X},s={input:"_",tag:"msub",output:"_",tex:null,ttype:m},h={input:"^",tag:"msup",output:"^",tex:null,ttype:m},ah={input:"text",tag:"mtext",output:"text",tex:null,ttype:ab},x={input:"mbox",tag:"mtext",output:"mbox",tex:null,ttype:ab},p={input:'"',tag:"mtext",output:"mbox",tex:null,ttype:ab};var G=[{input:"alpha",tag:"mi",output:"\u03B1",tex:null,ttype:d},{input:"beta",tag:"mi",output:"\u03B2",tex:null,ttype:d},{input:"chi",tag:"mi",output:"\u03C7",tex:null,ttype:d},{input:"delta",tag:"mi",output:"\u03B4",tex:null,ttype:d},{input:"Delta",tag:"mo",output:"\u0394",tex:null,ttype:d},{input:"epsi",tag:"mi",output:"\u03B5",tex:"epsilon",ttype:d},{input:"varepsilon",tag:"mi",output:"\u025B",tex:null,ttype:d},{input:"eta",tag:"mi",output:"\u03B7",tex:null,ttype:d},{input:"gamma",tag:"mi",output:"\u03B3",tex:null,ttype:d},{input:"Gamma",tag:"mo",output:"\u0393",tex:null,ttype:d},{input:"iota",tag:"mi",output:"\u03B9",tex:null,ttype:d},{input:"kappa",tag:"mi",output:"\u03BA",tex:null,ttype:d},{input:"lambda",tag:"mi",output:"\u03BB",tex:null,ttype:d},{input:"Lambda",tag:"mo",output:"\u039B",tex:null,ttype:d},{input:"mu",tag:"mi",output:"\u03BC",tex:null,ttype:d},{input:"nu",tag:"mi",output:"\u03BD",tex:null,ttype:d},{input:"omega",tag:"mi",output:"\u03C9",tex:null,ttype:d},{input:"Omega",tag:"mo",output:"\u03A9",tex:null,ttype:d},{input:"phi",tag:"mi",output:"\u03C6",tex:null,ttype:d},{input:"varphi",tag:"mi",output:"\u03D5",tex:null,ttype:d},{input:"Phi",tag:"mo",output:"\u03A6",tex:null,ttype:d},{input:"pi",tag:"mi",output:"\u03C0",tex:null,ttype:d},{input:"Pi",tag:"mo",output:"\u03A0",tex:null,ttype:d},{input:"psi",tag:"mi",output:"\u03C8",tex:null,ttype:d},{input:"Psi",tag:"mi",output:"\u03A8",tex:null,ttype:d},{input:"rho",tag:"mi",output:"\u03C1",tex:null,ttype:d},{input:"sigma",tag:"mi",output:"\u03C3",tex:null,ttype:d},{input:"Sigma",tag:"mo",output:"\u03A3",tex:null,ttype:d},{input:"tau",tag:"mi",output:"\u03C4",tex:null,ttype:d},{input:"theta",tag:"mi",output:"\u03B8",tex:null,ttype:d},{input:"vartheta",tag:"mi",output:"\u03D1",tex:null,ttype:d},{input:"Theta",tag:"mo",output:"\u0398",tex:null,ttype:d},{input:"upsilon",tag:"mi",output:"\u03C5",tex:null,ttype:d},{input:"xi",tag:"mi",output:"\u03BE",tex:null,ttype:d},{input:"Xi",tag:"mo",output:"\u039E",tex:null,ttype:d},{input:"zeta",tag:"mi",output:"\u03B6",tex:null,ttype:d},{input:"*",tag:"mo",output:"\u22C5",tex:"cdot",ttype:d},{input:"**",tag:"mo",output:"\u22C6",tex:"star",ttype:d},{input:"//",tag:"mo",output:"/",tex:null,ttype:d},{input:"\\\\",tag:"mo",output:"\\",tex:"backslash",ttype:d},{input:"setminus",tag:"mo",output:"\\",tex:null,ttype:d},{input:"xx",tag:"mo",output:"\u00D7",tex:"times",ttype:d},{input:"-:",tag:"mo",output:"\u00F7",tex:"divide",ttype:d},{input:"@",tag:"mo",output:"\u2218",tex:"circ",ttype:d},{input:"o+",tag:"mo",output:"\u2295",tex:"oplus",ttype:d},{input:"ox",tag:"mo",output:"\u2297",tex:"otimes",ttype:d},{input:"o.",tag:"mo",output:"\u2299",tex:"odot",ttype:d},{input:"sum",tag:"mo",output:"\u2211",tex:null,ttype:P},{input:"prod",tag:"mo",output:"\u220F",tex:null,ttype:P},{input:"^^",tag:"mo",output:"\u2227",tex:"wedge",ttype:d},{input:"^^^",tag:"mo",output:"\u22C0",tex:"bigwedge",ttype:P},{input:"vv",tag:"mo",output:"\u2228",tex:"vee",ttype:d},{input:"vvv",tag:"mo",output:"\u22C1",tex:"bigvee",ttype:P},{input:"nn",tag:"mo",output:"\u2229",tex:"cap",ttype:d},{input:"nnn",tag:"mo",output:"\u22C2",tex:"bigcap",ttype:P},{input:"uu",tag:"mo",output:"\u222A",tex:"cup",ttype:d},{input:"uuu",tag:"mo",output:"\u22C3",tex:"bigcup",ttype:P},{input:"!=",tag:"mo",output:"\u2260",tex:"ne",ttype:d},{input:":=",tag:"mo",output:":=",tex:null,ttype:d},{input:"lt",tag:"mo",output:"<",tex:null,ttype:d},{input:"<=",tag:"mo",output:"\u2264",tex:"le",ttype:d},{input:"lt=",tag:"mo",output:"\u2264",tex:"leq",ttype:d},{input:">=",tag:"mo",output:"\u2265",tex:"ge",ttype:d},{input:"geq",tag:"mo",output:"\u2265",tex:null,ttype:d},{input:"-<",tag:"mo",output:"\u227A",tex:"prec",ttype:d},{input:"-lt",tag:"mo",output:"\u227A",tex:null,ttype:d},{input:">-",tag:"mo",output:"\u227B",tex:"succ",ttype:d},{input:"in",tag:"mo",output:"\u2208",tex:null,ttype:d},{input:"!in",tag:"mo",output:"\u2209",tex:"notin",ttype:d},{input:"sub",tag:"mo",output:"\u2282",tex:"subset",ttype:d},{input:"sup",tag:"mo",output:"\u2283",tex:"supset",ttype:d},{input:"sube",tag:"mo",output:"\u2286",tex:"subseteq",ttype:d},{input:"supe",tag:"mo",output:"\u2287",tex:"supseteq",ttype:d},{input:"-=",tag:"mo",output:"\u2261",tex:"equiv",ttype:d},{input:"~=",tag:"mo",output:"\u2245",tex:"cong",ttype:d},{input:"~~",tag:"mo",output:"\u2248",tex:"approx",ttype:d},{input:"prop",tag:"mo",output:"\u221D",tex:"propto",ttype:d},{input:"and",tag:"mtext",output:"and",tex:null,ttype:a},{input:"or",tag:"mtext",output:"or",tex:null,ttype:a},{input:"not",tag:"mo",output:"\u00AC",tex:"neg",ttype:d},{input:"=>",tag:"mo",output:"\u21D2",tex:"implies",ttype:d},{input:"if",tag:"mo",output:"if",tex:null,ttype:a},{input:"<=>",tag:"mo",output:"\u21D4",tex:"iff",ttype:d},{input:"AA",tag:"mo",output:"\u2200",tex:"forall",ttype:d},{input:"EE",tag:"mo",output:"\u2203",tex:"exists",ttype:d},{input:"_|_",tag:"mo",output:"\u22A5",tex:"bot",ttype:d},{input:"TT",tag:"mo",output:"\u22A4",tex:"top",ttype:d},{input:"|--",tag:"mo",output:"\u22A2",tex:"vdash",ttype:d},{input:"|==",tag:"mo",output:"\u22A8",tex:"models",ttype:d},{input:"(",tag:"mo",output:"(",tex:null,ttype:b},{input:")",tag:"mo",output:")",tex:null,ttype:l},{input:"[",tag:"mo",output:"[",tex:null,ttype:b},{input:"]",tag:"mo",output:"]",tex:null,ttype:l},{input:"{",tag:"mo",output:"{",tex:null,ttype:b},{input:"}",tag:"mo",output:"}",tex:null,ttype:l},{input:"|",tag:"mo",output:"|",tex:null,ttype:r},{input:"(:",tag:"mo",output:"\u2329",tex:"langle",ttype:b},{input:":)",tag:"mo",output:"\u232A",tex:"rangle",ttype:l},{input:"<<",tag:"mo",output:"\u2329",tex:null,ttype:b},{input:">>",tag:"mo",output:"\u232A",tex:null,ttype:l},{input:"{:",tag:"mo",output:"{:",tex:null,ttype:b,invisible:true},{input:":}",tag:"mo",output:":}",tex:null,ttype:l,invisible:true},{input:"int",tag:"mo",output:"\u222B",tex:null,ttype:d},{input:"dx",tag:"mi",output:"{:d x:}",tex:null,ttype:Z},{input:"dy",tag:"mi",output:"{:d y:}",tex:null,ttype:Z},{input:"dz",tag:"mi",output:"{:d z:}",tex:null,ttype:Z},{input:"dt",tag:"mi",output:"{:d t:}",tex:null,ttype:Z},{input:"oint",tag:"mo",output:"\u222E",tex:null,ttype:d},{input:"del",tag:"mo",output:"\u2202",tex:"partial",ttype:d},{input:"grad",tag:"mo",output:"\u2207",tex:"nabla",ttype:d},{input:"+-",tag:"mo",output:"\u00B1",tex:"pm",ttype:d},{input:"O/",tag:"mo",output:"\u2205",tex:"emptyset",ttype:d},{input:"oo",tag:"mo",output:"\u221E",tex:"infty",ttype:d},{input:"aleph",tag:"mo",output:"\u2135",tex:null,ttype:d},{input:"...",tag:"mo",output:"...",tex:"ldots",ttype:d},{input:":.",tag:"mo",output:"\u2234",tex:"therefore",ttype:d},{input:"/_",tag:"mo",output:"\u2220",tex:"angle",ttype:d},{input:"\\ ",tag:"mo",output:"\u00A0",tex:null,ttype:d},{input:"quad",tag:"mo",output:"\u00A0\u00A0",tex:null,ttype:d},{input:"qquad",tag:"mo",output:"\u00A0\u00A0\u00A0\u00A0",tex:null,ttype:d},{input:"cdots",tag:"mo",output:"\u22EF",tex:null,ttype:d},{input:"vdots",tag:"mo",output:"\u22EE",tex:null,ttype:d},{input:"ddots",tag:"mo",output:"\u22F1",tex:null,ttype:d},{input:"diamond",tag:"mo",output:"\u22C4",tex:null,ttype:d},{input:"square",tag:"mo",output:"\u25A1",tex:null,ttype:d},{input:"|__",tag:"mo",output:"\u230A",tex:"lfloor",ttype:d},{input:"__|",tag:"mo",output:"\u230B",tex:"rfloor",ttype:d},{input:"|~",tag:"mo",output:"\u2308",tex:"lceiling",ttype:d},{input:"~|",tag:"mo",output:"\u2309",tex:"rceiling",ttype:d},{input:"CC",tag:"mo",output:"\u2102",tex:null,ttype:d},{input:"NN",tag:"mo",output:"\u2115",tex:null,ttype:d},{input:"QQ",tag:"mo",output:"\u211A",tex:null,ttype:d},{input:"RR",tag:"mo",output:"\u211D",tex:null,ttype:d},{input:"ZZ",tag:"mo",output:"\u2124",tex:null,ttype:d},{input:"f",tag:"mi",output:"f",tex:null,ttype:H,func:true},{input:"g",tag:"mi",output:"g",tex:null,ttype:H,func:true},{input:"lim",tag:"mo",output:"lim",tex:null,ttype:P},{input:"Lim",tag:"mo",output:"Lim",tex:null,ttype:P},{input:"sin",tag:"mo",output:"sin",tex:null,ttype:H,func:true},{input:"cos",tag:"mo",output:"cos",tex:null,ttype:H,func:true},{input:"tan",tag:"mo",output:"tan",tex:null,ttype:H,func:true},{input:"sinh",tag:"mo",output:"sinh",tex:null,ttype:H,func:true},{input:"cosh",tag:"mo",output:"cosh",tex:null,ttype:H,func:true},{input:"tanh",tag:"mo",output:"tanh",tex:null,ttype:H,func:true},{input:"cot",tag:"mo",output:"cot",tex:null,ttype:H,func:true},{input:"sec",tag:"mo",output:"sec",tex:null,ttype:H,func:true},{input:"csc",tag:"mo",output:"csc",tex:null,ttype:H,func:true},{input:"log",tag:"mo",output:"log",tex:null,ttype:H,func:true},{input:"ln",tag:"mo",output:"ln",tex:null,ttype:H,func:true},{input:"det",tag:"mo",output:"det",tex:null,ttype:H,func:true},{input:"dim",tag:"mo",output:"dim",tex:null,ttype:d},{input:"mod",tag:"mo",output:"mod",tex:null,ttype:d},{input:"gcd",tag:"mo",output:"gcd",tex:null,ttype:H,func:true},{input:"lcm",tag:"mo",output:"lcm",tex:null,ttype:H,func:true},{input:"lub",tag:"mo",output:"lub",tex:null,ttype:d},{input:"glb",tag:"mo",output:"glb",tex:null,ttype:d},{input:"min",tag:"mo",output:"min",tex:null,ttype:P},{input:"max",tag:"mo",output:"max",tex:null,ttype:P},{input:"uarr",tag:"mo",output:"\u2191",tex:"uparrow",ttype:d},{input:"darr",tag:"mo",output:"\u2193",tex:"downarrow",ttype:d},{input:"rarr",tag:"mo",output:"\u2192",tex:"rightarrow",ttype:d},{input:"->",tag:"mo",output:"\u2192",tex:"to",ttype:d},{input:"|->",tag:"mo",output:"\u21A6",tex:"mapsto",ttype:d},{input:"larr",tag:"mo",output:"\u2190",tex:"leftarrow",ttype:d},{input:"harr",tag:"mo",output:"\u2194",tex:"leftrightarrow",ttype:d},{input:"rArr",tag:"mo",output:"\u21D2",tex:"Rightarrow",ttype:d},{input:"lArr",tag:"mo",output:"\u21D0",tex:"Leftarrow",ttype:d},{input:"hArr",tag:"mo",output:"\u21D4",tex:"Leftrightarrow",ttype:d},j,af,A,Q,o,s,h,{input:"hat",tag:"mover",output:"\u005E",tex:null,ttype:H,acc:true},{input:"bar",tag:"mover",output:"\u00AF",tex:"overline",ttype:H,acc:true},{input:"vec",tag:"mover",output:"\u2192",tex:null,ttype:H,acc:true},{input:"dot",tag:"mover",output:".",tex:null,ttype:H,acc:true},{input:"ddot",tag:"mover",output:"..",tex:null,ttype:H,acc:true},{input:"ul",tag:"munder",output:"\u0332",tex:"underline",ttype:H,acc:true},ah,x,p,{input:"bb",tag:"mstyle",atname:"fontweight",atval:"bold",output:"bb",tex:null,ttype:H},{input:"mathbf",tag:"mstyle",atname:"fontweight",atval:"bold",output:"mathbf",tex:null,ttype:H},{input:"sf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"sf",tex:null,ttype:H},{input:"mathsf",tag:"mstyle",atname:"fontfamily",atval:"sans-serif",output:"mathsf",tex:null,ttype:H},{input:"bbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"bbb",tex:null,ttype:H,codes:D},{input:"mathbb",tag:"mstyle",atname:"mathvariant",atval:"double-struck",output:"mathbb",tex:null,ttype:H,codes:D},{input:"cc",tag:"mstyle",atname:"mathvariant",atval:"script",output:"cc",tex:null,ttype:H,codes:J},{input:"mathcal",tag:"mstyle",atname:"mathvariant",atval:"script",output:"mathcal",tex:null,ttype:H,codes:J},{input:"tt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"tt",tex:null,ttype:H},{input:"mathtt",tag:"mstyle",atname:"fontfamily",atval:"monospace",output:"mathtt",tex:null,ttype:H},{input:"fr",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"fr",tex:null,ttype:H,codes:N},{input:"mathfrak",tag:"mstyle",atname:"mathvariant",atval:"fraktur",output:"mathfrak",tex:null,ttype:H,codes:N}];function W(ai,i){if(ai.input>i.input){return 1}else{return -1}}var U=[];function v(){var aj=[],ai;for(ai=0;ai<G.length;ai++){if(G[ai].tex){aj[aj.length]={input:G[ai].tex,tag:G[ai].tag,output:G[ai].output,ttype:G[ai].ttype}}}G=G.concat(aj);G.sort(W);for(ai=0;ai<G.length;ai++){U[ai]=G[ai].input}}var Y="http://www.w3.org/1998/Math/MathML";function R(i){if(q){return g.createElement("m:"+i)}else{return g.createElementNS(Y,i)}}function M(i,aj){if(q){var ai=g.createElement("m:"+i)}else{ai=g.createElementNS(Y,i)}ai.appendChild(aj);return ai}function B(i,ai){G=G.concat([{input:i,tag:"mo",output:ai,tex:null,ttype:Z}]);G.sort(W);for(ac=0;ac<G.length;ac++){U[ac]=G[ac].input}}function u(ak,al){var ai;if(ak.charAt(al)=="\\"&&ak.charAt(al+1)!="\\"&&ak.charAt(al+1)!=" "){ai=ak.slice(al+1)}else{ai=ak.slice(al)}for(var aj=0;aj<ai.length&&ai.charCodeAt(aj)<=32;aj=aj+1){}return ai.slice(aj)}function c(aj,am,an){if(an==0){var al,ai;an=-1;al=aj.length;while(an+1<al){ai=(an+al)>>1;if(aj[ai]<am){an=ai}else{al=ai}}return al}else{for(var ak=an;ak<aj.length&&aj[ak]<am;ak++){}}return ak}function n(ao){var ai=0;var aj=0;var al;var ar;var aq;var am="";var an=true;for(var ak=1;ak<=ao.length&&an;ak++){ar=ao.slice(0,ak);aj=ai;ai=c(U,ar,aj);if(ai<U.length&&ao.slice(0,U[ai].length)==U[ai]){am=U[ai];al=ai;ak=am.length}an=ai<U.length&&ao.slice(0,U[ai].length)>=U[ai]}y=F;if(am!=""){F=G[al].ttype;return G[al]}F=d;ai=1;ar=ao.slice(0,1);var ap=true;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}if(ar==f){ar=ao.slice(ai,ai+1);if("0"<=ar&&ar<="9"){ap=false;ai++;while("0"<=ar&&ar<="9"&&ai<=ao.length){ar=ao.slice(ai,ai+1);ai++}}}if((ap&&ai>1)||ai>2){ar=ao.slice(0,ai-1);aq="mn"}else{ai=2;ar=ao.slice(0,1);aq=(("A">ar||ar>"Z")&&("a">ar||ar>"z")?"mo":"mi")}if(ar=="-"&&y==m){F=m;return{input:ar,tag:aq,output:ar,ttype:H,func:true}}return{input:ar,tag:aq,output:ar,ttype:d}}function T(ai){var i;if(ai.nodeName=="mrow"){i=ai.firstChild.firstChild.nodeValue;if(i=="("||i=="["||i=="{"){ai.removeChild(ai.firstChild)}}if(ai.nodeName=="mrow"){i=ai.lastChild.firstChild.nodeValue;if(i==")"||i=="]"||i=="}"){ai.removeChild(ai.lastChild)}}}var K,y,F;function L(ao){var ak,aj,ar,am,aq,an=g.createDocumentFragment();ao=u(ao,0);ak=n(ao);if(ak==null||ak.ttype==l&&K>0){return[null,ao]}if(ak.ttype==Z){ao=ak.output+u(ao,ak.input.length);ak=n(ao)}switch(ak.ttype){case P:case d:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao];case b:K++;ao=u(ao,ak.input.length);ar=w(ao,true);K--;if(typeof ak.invisible=="boolean"&&ak.invisible){aj=M("mrow",ar[0])}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0])}return[aj,ar[1]];case ab:if(ak!=p){ao=u(ao,ak.input.length)}if(ao.charAt(0)=="{"){am=ao.indexOf("}")}else{if(ao.charAt(0)=="("){am=ao.indexOf(")")}else{if(ao.charAt(0)=="["){am=ao.indexOf("]")}else{if(ak==p){am=ao.slice(1).indexOf('"')+1}else{am=0}}}}if(am==-1){am=ao.length}aq=ao.slice(1,am);if(aq.charAt(0)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}an.appendChild(M(ak.tag,g.createTextNode(aq)));if(aq.charAt(aq.length-1)==" "){aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj)}ao=u(ao,am+1);return[M("mrow",an),ao];case H:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M(ak.tag,g.createTextNode(ak.output)),ao]}if(typeof ak.func=="boolean"&&ak.func){aq=ao.charAt(0);if(aq=="^"||aq=="_"||aq=="/"||aq=="|"||aq==","){return[M(ak.tag,g.createTextNode(ak.output)),ao]}else{aj=M("mrow",M(ak.tag,g.createTextNode(ak.output)));aj.appendChild(ar[0]);return[aj,ar[1]]}}T(ar[0]);if(ak.input=="sqrt"){return[M(ak.tag,ar[0]),ar[1]]}else{if(typeof ak.acc=="boolean"&&ak.acc){aj=M(ak.tag,ar[0]);aj.appendChild(M("mo",g.createTextNode(ak.output)));return[aj,ar[1]]}else{if(!q&&typeof ak.codes!="undefined"){for(am=0;am<ar[0].childNodes.length;am++){if(ar[0].childNodes[am].nodeName=="mi"||ar[0].nodeName=="mi"){aq=(ar[0].nodeName=="mi"?ar[0].firstChild.nodeValue:ar[0].childNodes[am].firstChild.nodeValue);var ap=[];for(var al=0;al<aq.length;al++){if(aq.charCodeAt(al)>64&&aq.charCodeAt(al)<91){ap=ap+String.fromCharCode(ak.codes[aq.charCodeAt(al)-65])}else{ap=ap+aq.charAt(al)}}if(ar[0].nodeName=="mi"){ar[0]=R("mo").appendChild(g.createTextNode(ap))}else{ar[0].replaceChild(R("mo").appendChild(g.createTextNode(ap)),ar[0].childNodes[am])}}}}aj=M(ak.tag,ar[0]);aj.setAttribute(ak.atname,ak.atval);return[aj,ar[1]]}}case X:ao=u(ao,ak.input.length);ar=L(ao);if(ar[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ar[0]);var ai=L(ar[1]);if(ai[0]==null){return[M("mo",g.createTextNode(ak.input)),ao]}T(ai[0]);if(ak.input=="root"||ak.input=="stackrel"){an.appendChild(ai[0])}an.appendChild(ar[0]);if(ak.input=="frac"){an.appendChild(ai[0])}return[M(ak.tag,an),ai[1]];case m:ao=u(ao,ak.input.length);return[M("mo",g.createTextNode(ak.output)),ao];case a:ao=u(ao,ak.input.length);aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);an.appendChild(M(ak.tag,g.createTextNode(ak.output)));aj=R("mspace");aj.setAttribute("width","1ex");an.appendChild(aj);return[M("mrow",an),ao];case r:K++;ao=u(ao,ak.input.length);ar=w(ao,false);K--;aq="";if(ar[0].lastChild!=null){aq=ar[0].lastChild.firstChild.nodeValue}if(aq=="|"){aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);aj.appendChild(ar[0]);return[aj,ar[1]]}else{aj=M("mo",g.createTextNode(ak.output));aj=M("mrow",aj);return[aj,ao]}default:ao=u(ao,ak.input.length);return[M(ak.tag,g.createTextNode(ak.output)),ao]}}function z(an){var al,ao,am,ak,i,aj;an=u(an,0);ao=n(an);i=L(an);ak=i[0];an=i[1];al=n(an);if(al.ttype==m&&al.input!="/"){an=u(an,al.input.length);i=L(an);if(i[0]==null){i[0]=M("mo",g.createTextNode("\u25A1"))}else{T(i[0])}an=i[1];if(al.input=="_"){am=n(an);aj=(ao.ttype==P);if(am.input=="^"){an=u(an,am.input.length);var ai=L(an);T(ai[0]);an=ai[1];ak=M((aj?"munderover":"msubsup"),ak);ak.appendChild(i[0]);ak.appendChild(ai[0]);ak=M("mrow",ak)}else{ak=M((aj?"munder":"msub"),ak);ak.appendChild(i[0])}}else{ak=M(al.tag,ak);ak.appendChild(i[0])}}return[ak,an]}function w(aq,ap){var av,ar,am,ay,an=g.createDocumentFragment();do{aq=u(aq,0);am=z(aq);ar=am[0];aq=am[1];av=n(aq);if(av.ttype==m&&av.input=="/"){aq=u(aq,av.input.length);am=z(aq);if(am[0]==null){am[0]=M("mo",g.createTextNode("\u25A1"))}else{T(am[0])}aq=am[1];T(ar);ar=M(av.tag,ar);ar.appendChild(am[0]);an.appendChild(ar);av=n(aq)}else{if(ar!=undefined){an.appendChild(ar)}}}while((av.ttype!=l&&(av.ttype!=r||ap)||K==0)&&av!=null&&av.output!="");if(av.ttype==l||av.ttype==r){var az=an.childNodes.length;if(az>0&&an.childNodes[az-1].nodeName=="mrow"&&az>1&&an.childNodes[az-2].nodeName=="mo"&&an.childNodes[az-2].firstChild.nodeValue==","){var aB=an.childNodes[az-1].lastChild.firstChild.nodeValue;if(aB==")"||aB=="]"){var aj=an.childNodes[az-1].firstChild.firstChild.nodeValue;if(aj=="("&&aB==")"&&av.output!="}"||aj=="["&&aB=="]"){var ak=[];var aw=true;var at=an.childNodes.length;for(ay=0;aw&&ay<at;ay=ay+2){ak[ay]=[];ar=an.childNodes[ay];if(aw){aw=ar.nodeName=="mrow"&&(ay==at-1||ar.nextSibling.nodeName=="mo"&&ar.nextSibling.firstChild.nodeValue==",")&&ar.firstChild.firstChild.nodeValue==aj&&ar.lastChild.firstChild.nodeValue==aB}if(aw){for(var ax=0;ax<ar.childNodes.length;ax++){if(ar.childNodes[ax].firstChild.nodeValue==","){ak[ay][ak[ay].length]=ax}}}if(aw&&ay>1){aw=ak[ay].length==ak[ay-2].length}}if(aw){var al,ai,ao,au,aA=g.createDocumentFragment();for(ay=0;ay<at;ay=ay+2){al=g.createDocumentFragment();ai=g.createDocumentFragment();ar=an.firstChild;ao=ar.childNodes.length;au=0;ar.removeChild(ar.firstChild);for(ax=1;ax<ao-1;ax++){if(typeof ak[ay][au]!="undefined"&&ax==ak[ay][au]){ar.removeChild(ar.firstChild);al.appendChild(M("mtd",ai));au++}else{ai.appendChild(ar.firstChild)}}al.appendChild(M("mtd",ai));if(an.childNodes.length>2){an.removeChild(an.firstChild);an.removeChild(an.firstChild)}aA.appendChild(M("mtr",al))}ar=M("mtable",aA);if(typeof av.invisible=="boolean"&&av.invisible){ar.setAttribute("columnalign","left")}an.replaceChild(ar,an.firstChild)}}}}aq=u(aq,av.input.length);if(typeof av.invisible!="boolean"||!av.invisible){ar=M("mo",g.createTextNode(av.output));an.appendChild(ar)}}return[an,aq]}function e(aj){var ai=R("mstyle");if(I!=""){ai.setAttribute("mathcolor",I)}if(t){ai.setAttribute("displaystyle","true")}if(ad!=""){ai.setAttribute("fontfamily",ad)}K=0;ai.appendChild(w(aj.replace(/^\s+/g,""),false)[0]);ai=M("math",ai);if(C){ai.setAttribute("title",aj.replace(/\s+/g," "))}if(ad!=""&&(q||ad!="serif")){var i=V("font");i.setAttribute("face",ad);i.appendChild(ai);return i}return ai}C=false;ad="";I="";(function(){for(var aj=0,ai=G.length;aj<ai;aj++){if(G[aj].codes){delete G[aj].codes}if(G[aj].func){G[aj].tag="mi"}if(G[aj].atname==="fontfamily"||G[aj].atname==="fontweight"){G[aj].atname="mathvariant"}}})();G.push({input:"gt",tag:"mo",output:">",tex:null,ttype:d},{input:"gt=",tag:"mo",output:"\u2265",tex:"geq",ttype:d},{input:"-<=",tag:"mo",output:"\u2AAF",tex:"preceq",ttype:d},{input:">-=",tag:"mo",output:"\u2AB0",tex:"succeq",ttype:d},{input:"'",tag:"mo",output:"\u2032",tex:"prime",ttype:d},{input:"arcsin",tag:"mi",output:"arcsin",tex:null,ttype:H,func:true},{input:"arccos",tag:"mi",output:"arccos",tex:null,ttype:H,func:true},{input:"arctan",tag:"mi",output:"arctan",tex:null,ttype:H,func:true},{input:"coth",tag:"mi",output:"coth",tex:null,ttype:H,func:true},{input:"sech",tag:"mi",output:"sech",tex:null,ttype:H,func:true},{input:"csch",tag:"mi",output:"csch",tex:null,ttype:H,func:true},{input:"abs",tag:"mi",output:"abs",tex:null,ttype:H,func:true},{input:"exp",tag:"mi",output:"exp",tex:null,ttype:H,func:true},{input:"tilde",tag:"mover",output:"~",tex:null,ttype:H,acc:true});ag.Augment({AM:{Init:function(){t=ag.config.displaystyle;f=(ag.config.decimal||ag.config.decimalsign);E();v()},Augment:function(i){for(var ai in i){if(i.hasOwnProperty(ai)){switch(ai){case"displaystyle":t=i[ai];break;case"decimal":decimal=i[ai];break;case"parseMath":e=i[ai];break;case"parseExpr":w=i[ai];break;case"parseIexpr":z=i[ai];break;case"parseSexpr":L=i[ai];break;case"removeBrackets":T=i[ai];break;case"getSymbol":n=i[ai];break;case"position":c=i[ai];break;case"removeCharsAndBlanks":u=i[ai];break;case"createMmlNode":M=i[ai];break;case"createElementMathML":R=i[ai];break;case"createElementXHTML":V=i[ai];break;case"initSymbols":v=i[ai];break;case"compareNames":comareNames=i[ai];break}this[ai]=i[ai]}}},parseMath:e,parseExpr:w,parseIexpr:z,parseSexr:L,removeBrackets:T,getSymbol:n,position:c,removeCharsAndBlanks:u,createMmlNode:M,createElementMathML:R,createElementXHTML:V,initSymbols:v,compareNames:W,createDocumentFragment:aa,document:g,define:B,symbols:G,names:U,TOKEN:{CONST:d,UNARY:H,BINARY:X,INFIX:m,LEFTBRACKET:b,RIGHTBRACKET:l,SPACE:a,UNDEROVER:P,DEFINITION:Z,LEFTRIGHT:r,TEXT:ab}}});var ae=[S,O];ae=null})(MathJax.InputJax.AsciiMath);(function(b){var a;b.Augment({sourceMenuTitle:["AsciiMathInput","AsciiMath Input"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Translate:function(c){var d,f=MathJax.HTML.getScript(c);var g={math:f,script:c};this.prefilterHooks.Execute(g);f=g.math;try{d=this.AM.parseMath(f)}catch(e){if(!e.asciimathError){throw e}d=this.formatError(e,f)}g.math=a(d);this.postfilterHooks.Execute(g);return g.math},formatError:function(f,e,c){var d=f.message.replace(/\n.*/,"");MathJax.Hub.signal.Post(["AsciiMath Jax - parse error",d,e,c]);return a.Error(d)},Error:function(c){throw MathJax.Hub.Insert(Error(c),{asciimathError:true})},Startup:function(){a=MathJax.ElementJax.mml;this.AM.Init()}});b.loadComplete("jax.js")})(MathJax.InputJax.AsciiMath);
MathJax.Ajax.loadComplete("[MathJax]/config/AM_HTMLorMML.js");
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/* -*- Mode: Javascript; indent-tabs-mode:nil; js-indent-level: 2 -*- */
/* vim: set ts=2 et sw=2 tw=80: */

/*************************************************************
 *
 *  MathJax/config/default.js
 *
 *  This configuration file is loaded when you load MathJax
 *  via <script src="MathJax.js?config=default"></script>
 *
 *  Use it to customize the MathJax settings.  See comments below.
 *
 *  ---------------------------------------------------------------------
 *  
 *  Copyright (c) 2009-2013 The MathJax Consortium
 * 
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 * 
 *      http://www.apache.org/licenses/LICENSE-2.0
 * 
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */


/*
 *  This file lists most, but not all, of the options that can be set for
 *  MathJax and its various components.  Some additional options are
 *  available, however, and are listed in the various links at:
 *  
 *  http://www.mathjax.org/resources/docs/?configuration.html#configuration-options-by-component
 *
 *  You can add these to the configuration object below if you 
 *  want to change them from their default values.
 */

MathJax.Hub.Config({

  //
  //  A comma-separated list of configuration files to load
  //  when MathJax starts up.  E.g., to define local macros, etc.
  //  The default directory is the MathJax/config directory.
  //  
  //  Example:    config: ["local/local.js"],
  //  Example:    config: ["local/local.js","MMLtoHTML.js"],
  //
  config: [],
  
  //
  //  A comma-separated list of CSS stylesheet files to be loaded
  //  when MathJax starts up.  The default directory is the
  //  MathJax/config directory.
  // 
  //  Example:    styleSheets: ["MathJax.css"],
  //
  styleSheets: [],
  
  //
  //  Styles to be defined dynamically at startup time.
  //  
  //  Example:
  //      styles: {
  //        ".MathJax_Preview": {
  //          color: "#888"
  //        }
  //      },
  //
  styles: {},
  
  //
  //  A comma-separated list of input and output jax to initialize at startup.
  //  Their main code is loaded only when they are actually used, so it is not
  //  inefficient to include jax that may not actually be used on the page.  These
  //  are found in the MathJax/jax directory.
  //  
  jax: ["input/TeX","output/HTML-CSS"],
  
  //
  //  A comma-separated list of extensions to load at startup.  The default
  //  directory is MathJax/extensions.
  //  
  //  Example:    extensions: ["tex2jax.js","TeX/AMSmath.js","TeX/AMSsymbols.js"],
  //
  extensions: ["tex2jax.js"],
  
  //
  //  Patterns to remove from before and after math script tags.  If you are not
  //  using one of the preprocessors (e.g., tex2jax), you need to insert something
  //  extra into your HTML file in order to avoid a bug in Internet Explorer.  IE
  //  removes spaces from the DOM that it thinks are redundent, and since a SCRIPT
  //  tag usually doesn't add content to the page, if there is a space before and after
  //  a MathJax SCRIPT tag, IE will remove the first space.  When MathJax inserts
  //  the typeset mathematics, this means there will be no space before it and the
  //  preceeding text.  In order to avoid this, you should include some "guard characters"
  //  before or after the math SCRIPT tag; define the patterns you want to use below.
  //  Note that these are used as regular expressions, so you will need to quote
  //  special characters.  Furthermore, since they are javascript strings, you must
  //  quote javascript special characters as well.  So to obtain a backslash, you must
  //  use \\ (doubled for javascript).  For example, "\\[" is the pattern \[ in the
  //  regular expression.  That means that if you want an actual backslash in your
  //  guard characters, you need to use "\\\\" in order to get \\ in the regular
  //  expression, and \ in the actual text.  If both preJax and postJax are defined,
  //  both must be present in order to be  removed.
  //
  //  See also the preRemoveClass comments below.
  //  
  //  Example:
  //      preJax: "\\\\\\\\",  // makes a double backslash the preJax text
  //    or
  //      preJax:  "\\[\\[", // jax scripts must be enclosed in double brackets
  //      postJax: "\\]\\]",
  //
  preJax: null,
  postJax: null,
  
  //
  //  The CSS class for a math preview to be removed preceeding a MathJax
  //  SCRIPT tag.  If the tag just before the MathJax SCRIPT tag is of this
  //  class, its contents are removed when MathJax processes the SCRIPT
  //  tag.  This allows you to include a math preview in a form that will
  //  be displayed prior to MathJax performing its typesetting.  It also
  //  avoids the Internet Explorer space-removal bug, and can be used in
  //  place of preJax and postJax if that is more convenient.
  //  
  //  For example
  //  
  //      <span class="MathJax_Preview">[math]</span><script type="math/tex">...</script>
  //
  //  would display "[math]" in place of the math until MathJax is able to typeset it.
  //
  preRemoveClass: "MathJax_Preview",
  
  //
  //  This value controls whether the "Processing Math: nn%" message are displayed
  //  in the lower left-hand corner.  Set to "false" to prevent those messages (though
  //  file loading and other messages will still be shown).
  //
  showProcessingMessages: true,
  
  //
  //  This value controls the verbosity of the messages in the lower left-hand corner.
  //  Set it to "none" to eliminate all messages, or set it to "simple" to show
  //  "Loading..." and "Processing..." rather than showing the full file name and the
  //  percentage of the mathematics processed.
  //
  messageStyle: "normal",
  
  //
  //  These two parameters control the alignment and shifting of displayed equations.
  //  The first can be "left", "center", or "right", and determines the alignment of
  //  displayed equations.  When the alignment is not "center", the second determines
  //  an indentation from the left or right side for the displayed equations.
  //  
  displayAlign: "center",
  displayIndent: "0em",
  
  //
  //  Normally MathJax will perform its starup commands (loading of
  //  configuration, styles, jax, and so on) as soon as it can.  If you
  //  expect to be doing additional configuration on the page, however, you
  //  may want to have it wait until the page's onload hander is called.  If so,
  //  set this to "onload".
  //
  delayStartupUntil: "none",

  //
  //  Normally MathJax will typeset the mathematics on the page as soon as
  //  the page is loaded.  If you want to delay that process, in which case
  //  you will need to call MathJax.Hub.Typeset() yourself by hand, set
  //  this value to true.
  //
  skipStartupTypeset: false,
  
  //
  //  A list of element ID's that are the ones to process for mathematics
  //  when any of the Hub typesetting calls (Typeset, Process, Update, etc)
  //  are called with no element specified.  This lets you restrict the
  //  processing to particular containers rather than scanning the entire
  //  document for mathematics.  If none are supplied, the entire document
  //  is processed.
  //
  elements: [],

  //
  //  Since typesetting usually changes the vertical dimensions of the
  //  page, if the URL contains an anchor position you may no longer be
  //  positioned at the correct position on the page, so MathJax can
  //  reposition to that location after it completes its initial
  //  typesetting of the page.  This value controls whether MathJax will
  //  reposition the browser to the #hash location from the page URL after
  //  typesetting for the page.
  //  
  positionToHash: false,
  
  //
  //  These control whether to attach the MathJax contextual menu to the
  //  expressions typeset by MathJax.  Since the code for handling
  //  MathPlayer in Internet Explorer is somewhat delicate, it is
  //  controlled separately via (showMathMenuMSIE).  The latter is now
  //  deprecated in favor of the MathJax contextual menu settings for
  //  MathPlayer.
  //  
  //  These values used to be listed in the separate output jax, but
  //  have been moved to this more central location since they are shared
  //  by all output jax.
  //
  showMathMenu: true,
  showMathMenuMSIE: true,


  //
  //  The default settings for the MathJax contextual menu (overridden by
  //  the MathJax cookie when users change the menu settings).
  //  
  menuSettings: {
    zoom: "None",        //  when to do MathZoom
    CTRL: false,         //    require CTRL for MathZoom?
    ALT: false,          //    require Alt or Option?
    CMD: false,          //    require CMD?
    Shift: false,        //    require Shift?
    zscale: "200%",      //  the scaling factor for MathZoom
    font: "Auto",        //  what font HTML-CSS should use
    context: "MathJax",  //  or "Browser" for pass-through to browser menu
    mpContext: false,    //  true means pass menu events to MathPlayer in IE
    mpMouse: false,      //  true means pass mouse events to MathPlayer in IE
    texHints: true       //  include class names for TeXAtom elements
  },
  
  //
  //  The message and style for when there is a processing error handling 
  //  the mathematics (something has gone wrong with the input or output
  //  jax that prevents it from operating properly).
  //
  errorSettings: {
    message: ["[",["MathProcessingError","Math Processing Error"],"]"],
    style: {color: "#CC0000", "font-style":"italic"}  // style for message
  },

  
  //============================================================================
  //
  //  These parameters control the tex2jax preprocessor (when you have included
  //  "tex2jax.js" in the extensions list above).
  //
  tex2jax: {

    //
    //  The delimiters that surround in-line math expressions.  The first in each
    //  pair is the initial delimiter and the second is the terminal delimiter.
    //  Comment out any that you don't want, but be sure there is no extra
    //  comma at the end of the last item in the list -- some browsers won't
    //  be able to handle that.
    //
    inlineMath: [
//    ['$','$'],      // uncomment this for standard TeX math delimiters
      ['\\(','\\)']
    ],

    //
    //  The delimiters that surround displayed math expressions.  The first in each
    //  pair is the initial delimiter and the second is the terminal delimiter.
    //  Comment out any that you don't want, but be sure there is no extra
    //  comma at the end of the last item in the list -- some browsers won't
    //  be able to handle that.
    //
    displayMath: [
      ['$$','$$'],
      ['\\[','\\]']
    ],

    //
    //  This value determines whether tex2jax requires braces to be
    //  balanced within math delimiters (which allows for nested dollar
    //  signs).  Set to false to get pre-v2.0 compatibility.  When true,
    //  
    //      $y = x^2 \hbox{ when $x > 2$}$.
    //  
    //  will be properly handled as a single expression.  When false, it
    //  would be interpreted as two searpate expressions, each with 
    //  improperly balanced braces.
    // 
    balanceBraces: true,
    
    //
    //  This array lists the names of the tags whose contents should not be
    //  processed by tex2jax (other than to look for ignore/process classes
    //  as listed below).  You can add to (or remove from) this list to prevent
    //  MathJax from processing mathematics in specific contexts.
    //
    skipTags: ["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],

    //
    //  This is the class name used to mark elements whose contents should
    //  not be processed by tex2jax (other than to look for the
    //  processClass pattern below).  Note that this is a regular
    //  expression, and so you need to be sure to quote any regexp special
    //  characters.  The pattern is automatically preceeded by '(^| )(' and
    //  followed by ')( |$)', so your pattern will have to match full words
    //  in the class name.  Assigning an element this class name will
    //  prevent `tex2jax` from processing its contents.
    //
    ignoreClass: "tex2jax_ignore",

    //
    //  This is the class name used to mark elements whose contents SHOULD
    //  be processed by tex2jax.  This is used to turn on processing within
    //  tags that have been marked as ignored or skipped above.  Note that
    //  this is a regular expression, and so you need to be sure to quote
    //  any regexp special characters.  The pattern is automatically
    //  preceeded by '(^| )(' and followed by ')( |$)', so your pattern
    //  will have to match full words in the class name.  Use this to
    //  restart processing within an element that has been marked as
    //  ignored above.
    //
    processClass: "tex2jax_process",
    
    //
    //  Set to "true" to allow \$ to produce a dollar without starting in-line
    //  math mode.  If you uncomment the ['$','$'] line above, you should change
    //  this to true so that you can insert plain dollar signs into your documents
    //
    processEscapes: false,

    //
    //  Controls whether tex2jax processes LaTeX environments outside of math
    //  mode.  Set to "false" to prevent processing of environments except within
    //  math mode.
    //
    processEnvironments: true,

    //
    //  Controls whether tex2jax processes \ref{...} commands outside
    //  of math mode.  Set to "false" to prevent processing of \ref
    //  except within math mode.
    //  
    processRefs: true,

    //
    //  Controls whether tex2jax inserts MathJax_Preview spans to make a
    //  preview available, and what preview to use, when it locates in-line
    //  and display mathetics on the page.  The default is "TeX", which
    //  means use the TeX code as the preview (until it is processed by
    //  MathJax).  Set to "none" to prevent the previews from being
    //  inserted (the math will simply disappear until it is typeset).  Set
    //  to an array containing the description of an HTML snippet in order
    //  to use the same preview for all equations on the page (e.g., you
    //  could have it say "[math]" or load an image).
    //  
    //  E.g.,     preview: ["[math]"],
    //  or        preview: [["img",{src: "http://myserver.com/images/mypic.jpg"}]]
    //  
    preview: "TeX"
    
  },
  
  //============================================================================
  //
  //  These parameters control the asciimath2jax preprocessor (when you have included
  //  "asciimath2jax.js" in the extensions list above).
  //
  asciimath2jax: {

    //
    //  The delimiters that surround asciimath expressions.  The first in each
    //  pair is the initial delimiter and the second is the terminal delimiter.
    //
    delimiters: [
      ['`','`']
    ],

    //
    //  This array lists the names of the tags whose contents should not be
    //  processed by asciimath2jax (other than to look for ignore/process classes
    //  as listed below).  You can add to (or remove from) this list to prevent
    //  MathJax from processing mathematics in specific contexts.
    //
    skipTags: ["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],

    //
    //  This is the class name used to mark elements whose contents should
    //  not be processed by asciimath2jax (other than to look for the
    //  processClass pattern below).  Note that this is a regular
    //  expression, and so you need to be sure to quote any regexp special
    //  characters.  The pattern is automatically preceeded by '(^| )(' and
    //  followed by ')( |$)', so your pattern will have to match full words
    //  in the class name.  Assigning an element this class name will
    //  prevent `asciimath2jax` from processing its contents.
    //
    ignoreClass: "asciimath2jax_ignore",

    //
    //  This is the class name used to mark elements whose contents SHOULD
    //  be processed by asciimath2jax.  This is used to turn on processing
    //  within tags that have been marked as ignored or skipped above.
    //  Note that this is a regular expression, and so you need to be sure
    //  to quote any regexp special characters.  The pattern is
    //  automatically preceeded by '(^| )(' and followed by ')( |$)', so
    //  your pattern will have to match full words in the class name.  Use
    //  this to restart processing within an element that has been marked
    //  as ignored above.
    //
    processClass: "asciimath2jax_process",
    
    //  Controls whether asciimath2jax inserts MathJax_Preview spans to make a
    //  preview available, and what preview to use, when it locates in-line
    //  and display mathetics on the page.  The default is "AsciiMath", which
    //  means use the AsciiMath code as the preview (until it is processed by
    //  MathJax).  Set to "none" to prevent the previews from being
    //  inserted (the math will simply disappear until it is typeset).  Set
    //  to an array containing the description of an HTML snippet in order
    //  to use the same preview for all equations on the page (e.g., you
    //  could have it say "[math]" or load an image).
    //  
    //  E.g.,     preview: ["[math]"],
    //  or        preview: [["img",{src: "http://myserver.com/images/mypic.jpg"}]]
    //  
    preview: "AsciiMath"
    
  },
  
  //============================================================================
  //
  //  These parameters control the mml2jax preprocessor (when you have included
  //  "mml2jax.js" in the extensions list above).
  //
  mml2jax: {
    
    //
    //  Controls whether mml2jax inserts MathJax_Preview spans to make a
    //  preview available, and what preview to use, when it locates
    //  mathematics on the page.  The default is "mathml" which means use
    //  the <math> tag as the preview (until it is processed by MathJax).
    //  Set to "alttext", to use the  <math> tag's alttext attribute as the
    //  preview, if the tag has one.  Set to "none" to
    //  prevent the previews from being inserted (the math will simply
    //  disappear until it is typeset). Set to "altimg" to use an image
    //  described by the altimg* attributes of the <math> element.
    //  Set to an array containing the
    //  description of an HTML snippet in order to use the same preview for
    //  all equations on the page (e.g., you could have it say "[math]" or
    //  load an image).
    //  
    //  E.g.,     preview: ["[math]"],
    //  or        preview: [["img",{src: "http://myserver.com/images/mypic.jpg"}]]
    //  
    preview: "mathml"
    
  },
  
  //============================================================================
  //
  //  These parameters control the jsMath2jax preprocessor (when you have included
  //  "jsMath2jax.js" in the extensions list above).
  //
  jsMath2jax: {
    
    //
    //  Controls whether jsMath2jax inserts MathJax_Preview spans to make a
    //  preview available, and what preview to use, when it locates
    //  mathematics on the page.  The default is "TeX", which means use the
    //  TeX code as the preview (until it is processed by MathJax).  Set to
    //  "none" to prevent the previews from being inserted (the math will
    //  simply disappear until it is typeset).  Set to an array containing
    //  the description of an HTML snippet in order to use the same preview
    //  for all equations on the page (e.g., you could have it say "[math]"
    //  or load an image).
    //  
    //  E.g.,     preview: ["[math]"],
    //  or        preview: [["img",{src: "http://myserver.com/images/mypic.jpg"}]]
    //  
    preview: "TeX"
    
  },

  //============================================================================
  //
  //  These parameters control the TeX input jax.
  //
  TeX: {

    //
    //  This specifies the side on which \tag{} macros will place the tags.
    //  Set to "left" to place on the left-hand side.
    //
    TagSide: "right",
    
    //
    //  This is the amound of indentation (from right or left) for the tags.
    //
    TagIndent: ".8em",
    
    //
    //  This is the width to use for the multline environment
    //
    MultLineWidth: "85%",
    
    //
    //  List of macros to define.  These are of the form
    //      name: value
    //  where 'value' is the replacement text for the macro \name.
    //  The 'value' can also be [value,n] where 'value' is the replacement
    //  text and 'n' is the number of parameters for the macro.
    //  Note that backslashes must be doubled in the replacement string.
    //  
    //  E.g.,
    //  
    //      Macros: {
    //        RR: '{\\bf R}',
    //        bold: ['{\\bf #1}', 1]
    //      }
    //
    Macros: {},
    
    //
    //  Equation numbering parameters.
    //  
    equationNumbers: {
      autoNumber: "none",  // "AMS" for standard AMS environment numbering,
                           //  or "all" to number all displayed equations
//    formatNumber: function (n) {return n},                // format for equation number n
//    formatTag:    function (n) {return '('+n+')'},        // format for \tag and \eqref
//    formatID:     function (n) {return 'mjx-eqn-'+String(n).replace(/[:'"<>&]/g,"")},
//                                                          // element ID to use for reference
//    formatURL:    function (id) {return '#'+escape(id)},  // URL to use for references
      useLabelIds: true    // make element ID's use \label name rather than equation number
    },

    //
    //  Controls the TeX/noErrors extension
    //
    noErrors: {
      disabled: false,               // set to true to return to original error messages
      multiLine: true,               // false to not include original line breaks
      inlineDelimiters: ["",""],     // or use ["$","$"] or ["\\(","\\)"] to put back delimiters
      style: {
        "font-size":   "90%",
        "text-align":  "left",
        "color":       "black",
        "padding":     "1px 3px",
        "border":      "1px solid"
      }
    },

    //
    //  Controls the TeX/noUndefined extension
    //
    noUndefined: {
      disabled: false,      // set to true to return to original error messages
      attributes: {         // attributes to set for the undefined control sequence
        mathcolor: "red"
      }
    },
  
    //
    //  Controls the TeX/unicode extension
    unicode: {
      fonts: "STIXGeneral,'Arial Unicode MS'"  // the default font list for unknown characters
    }
    
  },

  //============================================================================
  //
  //  These parameters control the AsciiMath input jax.
  //
  AsciiMath: {
    //
    //  Determines whether limits are placed above and below operators,
    //  or next to them.  (AsciiMath doesn't have separate in-line and
    //  display modes like TeX and MathML do, so this is the only control
    //  you have over its output)
    //
    displaystyle: true,
    
    //
    //  The character to use for decimal places when scanning for a number.
    //  If you change it to ",", beware of things like "(1,2)" which would need
    //  to be changed to "(1, 2)" to be parsed correctly.
    // 
    decimal: "."
  },
  
  //============================================================================
  //
  //  These parameters control the MathML input jax.
  //
  MathML: {
    //
    //  This specifies whether to use TeX spacing or MathML spacing when the
    //  HTML-CSS output jax is used.
    //
    useMathMLspacing: false
  },
  
  //============================================================================
  //
  //  These parameters control the HTML-CSS output jax.
  //
  "HTML-CSS": {
    
    //
    //  This controls the global scaling of mathematics as compared to the 
    //  surrounding text.  Values between 100 and 133 are usually good choices.
    //
    scale: 100,
    
    //
    //  Don't allow the matching of math text to surrounding text to use a scaling
    //  factor smaller than this.
    //
    minScaleAdjust: 50,
    
    //
    //  This is a list of the fonts to look for on a user's computer in
    //  preference to using MathJax's web-based fonts.  These must
    //  correspond to directories available in the  jax/output/HTML-CSS/fonts
    //  directory, where MathJax stores data about the characters available
    //  in the fonts.  Set this to ["TeX"], for example, to prevent the
    //  use of the STIX fonts, or set it to an empty list, [], if
    //  you want to force MathJax to use web-based or image fonts.
    //
    availableFonts: ["STIX","TeX"],
    
    //
    //  This is the preferred font to use when more than one of those
    //  listed above is available.
    //
    preferredFont: "TeX",
    
    //
    //  This is the web-based font to use when none of the fonts listed
    //  above are available on the user's computer.  Note that currently
    //  only the TeX font is available in a web-based form.  Set this to
    //  
    //      webFont: null,
    //
    //  if you want to prevent the use of web-based fonts.
    //
    webFont: "TeX",
    
    //
    //  This is the font to use for image fallback mode (when none of the
    //  fonts listed above are available and the browser doesn't support
    //  web-fonts via the @font-face CSS directive).  Note that currently
    //  only the TeX font is available as an image font.  Set this to
    //
    //      imageFont: null,
    //  
    //  if you want to prevent the use of image fonts (e.g., you have not
    //  installed the image fonts on your server).  In this case, only
    //  browsers that support web-based fonts will be able to view your pages
    //  without having the fonts installed on the client computer.  The browsers
    //  that support web-based fonts include: IE6 and later, Chrome, Safari3.1
    //  and above, Firefox3.5 and later, and Opera10 and later.  Note that
    //  Firefox3.0 is NOT on this list, so without image fonts, FF3.0 users
    //  will be required to to download and install either the STIX fonts or the
    //  MathJax TeX fonts.
    //
    imageFont: null,
    
    //
    //  This is the font-family CSS value used for characters that are not
    //  in the selected font (e.g., for web-based fonts, this is where to
    //  look for characters not included in the MathJax_* fonts).  IE will
    //  stop looking after the first font that exists on the system (even
    //  if it doesn't contain the needed character), so order these carefully.
    //  
    undefinedFamily: "STIXGeneral,'Arial Unicode MS',serif",

    //
    //  This setting controls whether <mtext> elements will be typeset
    //  using the math fonts or the font of the surrounding text.  When
    //  false, the mathvariant="normal" font will be used; when true, 
    //  the font will be inherited from the surrounding paragraph.
    //  
    mtextFontInherit: false,

    //
    //  These values control how "chunky" the display of mathematical
    //  expressions will be.
    //  
    //  EqnChunk is the number of equations that will be typeset before
    //  they appear on screen.  Larger values make for less visual flicker
    //  as the equations are drawn, but also mean longer delays before the
    //  reader sees anything.
    //  
    //  EqChunkFactor is the factor by which the EqnChunk will grow after each
    //  chunk is displayed.
    //  
    //  EqChunkDelay is the time (in milliseconds) to delay between chunks
    //  (to allow the browser to respond to other user interaction).
    //  
    //  Set EqnChunk to 1, EqnChunkFactor to 1, and EqnChunkDelay to 10 to get
    //  the behavior from MathJax v1.1 and below.
    //
    EqnChunk: 50,
    EqnChunkFactor: 1.5,
    EqnChunkDelay: 100,

    //  This option indicates whether MathJax should try to correct the
    //  x-height of equations to match the size of the surrounding text.
    matchFontHeight: true,

    //
    //  These settings control automatic line breaking.  It is off by
    //  default, so only explicit line breaks are performed (via
    //  linebreak="newline" attributes on <mo> and <mspace> elements).  To
    //  perform automatic line breaking on line expressions, set
    //  'automatic' to 'true' below.  The line breaks will be applied via a
    //  penalty-based heuristic, which does well, but isn't perfect.  You
    //  might need to use linebreak="goodbreak" or linebreak="badbreak" by
    //  hand in order to get better effects.  It is also possible to modify
    //  the penalty values; contact the MathJax user's forum for details.
    //  
    linebreaks: {
      
      //
      //  This controls the automatic breaking of expressions:
      //    when false, only process linebreak="newline",
      //    when true, line breaks are inserted automatically in long expressions.
      //
      automatic: false,

      //
      //  This controls how wide the lines of mathematics can be
      //  
      //  Use an explicit width like "30em" for a fixed width.
      //  Use "container" to compute the size from the containing element.
      //  Use "nn% container" for a portion of the container.
      //  Use "nn%" for a portion of the window size.
      //  
      //  The container-based widths may be slower, and may not produce the
      //  expected results if the layout width changes due to the removal
      //  of previews or inclusion of mathematics during typesetting.
      //  
      width: "container"
    },

    //
    //  This allows you to define or modify the styles used to display
    //  various math elements created by MathJax.
    //  
    //  Example:
    //      styles: {
    //        ".MathJax .merror": {
    //          color:   "#CC0000",
    //          border:  "1px solid #CC0000"
    //        }
    //      }
    //
    styles: {},
    
    //
    //  Configuration for <maction> tooltips
    //    (see also the #MathJax_Tooltip CSS in MathJax/jax/output/HTML-CSS/config.js,
    //     which can be overriden using the styles values above).
    //
    tooltip: {
      delayPost: 600,          // milliseconds delay before tooltip is posted after mouseover
      delayClear: 600,         // milliseconds delay before tooltip is cleared after mouseout
      offsetX: 10, offsetY: 5  // pixels to offset tooltip from mouse position
    }
  },
  
  //============================================================================
  //
  //  These parameters control the NativeMML output jax.
  //
  NativeMML: {

    //
    //  This controls the global scaling of mathematics as compared to the 
    //  surrounding text.  Values between 100 and 133 are usually good choices.
    //
    scale: 100,

    //
    //  Don't allow the matching of math text to surrounding text to use a scaling
    //  factor smaller than this.
    //
    minScaleAdjust: 50,
    
    //  This option indicates whether MathJax should try to correct the
    //  x-height of equations to match the size of the surrounding text.
    matchFontHeight: true,

    //
    //  This allows you to define or modify the styles used to display
    //  various math elements created by MathJax.
    //  
    //  Example:
    //      styles: {
    //        ".MathJax_MathML": {
    //          color: "red"         //    MathML is in red
    //        }
    //      }
    //
    styles: {}
  },
  
  //============================================================================
  //
  //  These parameters control the SVG output jax.
  //
  "SVG": {
    
    //
    //  This controls the global scaling of mathematics as compared to the 
    //  surrounding text.  Values between 100 and 133 are usually good choices.
    //
    scale: 100,
    
    //
    //  Don't allow the matching of math text to surrounding text to use a scaling
    //  factor smaller than this.
    //
    minScaleAdjust: 50,
    
    //
    //  This specifies the font to use for SVG output (currently the only
    //  one available)
    //
    font: "TeX",
    
    //
    //  This is the stroke width to use for all character paths (1em = 1000
    //  units).  This is a cheap way of getting slightly lighter or darker
    //  characters
    //
    blacker: 10,
    
    //
    //  This is the font-family CSS value used for characters that are not
    //  in the selected font.  IE will stop looking after the first font
    //  that exists on the system (even if it doesn't contain the needed
    //  character), so order these carefully.
    //  
    undefinedFamily: "STIXGeneral,'Arial Unicode MS',serif",

    //
    //  This setting controls whether <mtext> elements will be typeset
    //  using the math fonts or the font of the surrounding text.  When
    //  false, the mathvariant="normal" font will be used; when true, 
    //  the font will be inherited from the surrounding paragraph.
    //  
    mtextFontInherit: false,

    //
    //  This controls whether the MathML structure is retained and CSS
    //  classes are added to mark the original MathML elements (as in the
    //  HTML-CSS output).  By default, the SVG output jax removes unneeded
    //  nesting in order to produce a more efficient markup, but if you
    //  want to use CSS to style the elements as if they were MathML, you
    //  might need to set this to true.
    //  
    addMMLclasses: false,

    //
    //  These values control how "chunky" the display of mathematical
    //  expressions will be.
    //  
    //  EqnChunk is the number of equations that will be typeset before
    //  they appear on screen.  Larger values make for less visual flicker
    //  as the equations are drawn, but also mean longer delays before the
    //  reader sees anything.
    //  
    //  EqChunkFactor is the factor by which the EqnChunk will grow after each
    //  chunk is displayed.
    //  
    //  EqChunkDelay is the time (in milliseconds) to delay between chunks
    //  (to allow the browser to respond to other user interaction).
    //  
    //  Set EqnChunk to 1, EqnChunkFactor to 1, and EwnChunkDelay to 10 to get
    //  the behavior from MathJax v1.1 and below.
    //
    EqnChunk: 50,
    EqnChunkFactor: 1.5,
    EqnChunkDelay: 100,

    //  This option indicates whether MathJax should try to correct the
    //  x-height of equations to match the size of the surrounding text.
    matchFontHeight: true,

    //
    //  These settings control automatic line breaking.  It is off by
    //  default, so only explicit line breaks are performed (via
    //  linebreak="newline" attributes on <mo> and <mspace> elements).  To
    //  perform automatic line breaking on line expressions, set
    //  'automatic' to 'true' below.  The line breaks will be applied via a
    //  penalty-based heuristic, which does well, but isn't perfect.  You
    //  might need to use linebreak="goodbreak" or linebreak="badbreak" by
    //  hand in order to get better effects.  It is also possible to modify
    //  the penalty values; contact the MathJax user's forum for details.
    //  
    linebreaks: {
      
      //
      //  This controls the automatic breaking of expressions:
      //    when false, only process linebreak="newline",
      //    when true, line breaks are inserted automatically in long expressions.
      //
      automatic: false,

      //
      //  This controls how wide the lines of mathematics can be
      //  
      //  Use an explicit width like "30em" for a fixed width.
      //  Use "container" to compute the size from the containing element.
      //  Use "nn% container" for a portion of the container.
      //  Use "nn%" for a portion of the window size.
      //  
      //  The container-based widths may be slower, and may not produce the
      //  expected results if the layout width changes due to the removal
      //  of previews or inclusion of mathematics during typesetting.
      //  
      width: "container"
    },

    //
    //  This allows you to define or modify the styles used to display
    //  various math elements created by MathJax.
    //  
    //  Example:
    //      styles: {
    //        ".MathJax .merror": {
    //          color:   "#CC0000",
    //          border:  "1px solid #CC0000"
    //        }
    //      }
    //
    styles: {},
    
    //
    //  Configuration for <maction> tooltips
    //    (see also the #MathJax_Tooltip CSS in MathJax/jax/output/SVG/config.js,
    //     which can be overriden using the styles values above).
    //
    tooltip: {
      delayPost: 600,          // milliseconds delay before tooltip is posted after mouseover
      delayClear: 600,         // milliseconds delay before tooltip is cleared after mouseout
      offsetX: 10, offsetY: 5  // pixels to offset tooltip from mouse position
    }
  },
  
  //============================================================================
  //
  //  These parameters control the contextual menus that are available on the 
  //  mathematics within the page (provided the showMathMenu value is true above).
  //
  MathMenu: {
    //
    //  This is the hover delay for the display of submenus in the
    //  contextual menu.  When the mouse is still over a submenu label for
    //  this long, the menu will appear.  (The menu also will appear if you
    //  click on the label.)  It is in milliseconds.
    //  
    delay: 150,
    
    //
    //  This is the URL for the MathJax Help menu item.
    //
    helpURL: "http://www.mathjax.org/help-v2/user/",

    //
    //  These control whether the "Math Renderer", "MathPlayer", "Font
    //  Preferences", "Contextual Menu", and "Discoverable" menu items will
    //  be displayed or not.
    //
    showRenderer: true,
    showMathPlayer: true,
    showFontMenu: false,
    showContext:  false,
    showDiscoverable: false,
    
    //
    // These are the settings for the Annotation menu. If the <math> root has
    // a <semantics> child that contains one of the following annotation
    // formats, the source will be available via the "Show Math As" menu.
    // Each format has a list of possible encodings.
    //
    semanticsAnnotations: {
      "TeX": ["TeX", "LaTeX", "application/x-tex"],
      "StarMath": ["StarMath 5.0"],
      "Maple": ["Maple"],
      "ContentMathML": ["MathML-Content", "application/mathml-content+xml"],
      "OpenMath": ["OpenMath"]
    },

    //
    //  These are the settings for the Show Source window.  The initial
    //  width and height will be reset after the source is shown in an
    //  attempt to make the window fit the output better.
    //
    windowSettings: {
      status: "no", toolbar: "no", locationbar: "no", menubar: "no",
      directories: "no", personalbar: "no", resizable: "yes", scrollbars: "yes",
      width: 100, height: 50
    },
    
    //
    //  This allows you to change the CSS that controls the menu
    //  appearance.  See the extensions/MathMenu.js file for details
    //  of the default settings.
    //
    styles: {}
    
  },
  
  //============================================================================
  //
  //  These parameters control the contextual menus that are available on the 
  //  mathematics within the page (provided the showMathMenu value is true above).
  //
  MathEvents: {
    //
    //  This is the time required for the mouse to be held still over a
    //  typeset equation in order for it to count as a hover (used when the
    //  zoom trigger is "Hover").  It is in milliseconds.
    //  
    hover: 500
  },

  //============================================================================
  //
  //  These parameters control the MMLorHTML configuration file.
  //  NOTE:  if you add MMLorHTML.js to the config array above,
  //  you must REMOVE the output jax from the jax array.
  //
  MMLorHTML: {
    //
    //  The output jax that is to be preferred when both are possible
    //  (set to "MML" for native MathML, "HTML" for MathJax's HTML-CSS output jax).
    //
    prefer: {
      MSIE:    "MML",
      Firefox: "HTML",
      Opera:   "HTML",
      Safari:  "HTML",
      Chrome:  "HTML",
      other:   "HTML"
    }
  }
});

MathJax.Ajax.loadComplete("[MathJax]/config/default.js");
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OPS/xhtml/science11/mathjax/jax/input/MathML/entities/u.js
/*
 *  /MathJax/jax/input/MathML/entities/u.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Uacute:"\u00DA",Uarr:"\u219F",Uarrocir:"\u2949",Ubrcy:"\u040E",Ubreve:"\u016C",Ucirc:"\u00DB",Ucy:"\u0423",Udblac:"\u0170",Ugrave:"\u00D9",Umacr:"\u016A",UnderBracket:"\u23B5",UnderParenthesis:"\u23DD",Uogon:"\u0172",UpArrowBar:"\u2912",UpArrowDownArrow:"\u21C5",UpEquilibrium:"\u296E",UpTeeArrow:"\u21A5",UpperLeftArrow:"\u2196",UpperRightArrow:"\u2197",Upsi:"\u03D2",Uring:"\u016E",Utilde:"\u0168",Uuml:"\u00DC",uArr:"\u21D1",uHar:"\u2963",uacute:"\u00FA",uarr:"\u2191",ubrcy:"\u045E",ubreve:"\u016D",ucirc:"\u00FB",ucy:"\u0443",udarr:"\u21C5",udblac:"\u0171",udhar:"\u296E",ufisht:"\u297E",ugrave:"\u00F9",uharl:"\u21BF",uharr:"\u21BE",uhblk:"\u2580",ulcorn:"\u231C",ulcorner:"\u231C",ulcrop:"\u230F",ultri:"\u25F8",umacr:"\u016B",uml:"\u00A8",uogon:"\u0173",uparrow:"\u2191",updownarrow:"\u2195",upharpoonleft:"\u21BF",upharpoonright:"\u21BE",uplus:"\u228E",upsih:"\u03D2",upsilon:"\u03C5",urcorn:"\u231D",urcorner:"\u231D",urcrop:"\u230E",uring:"\u016F",urtri:"\u25F9",utdot:"\u22F0",utilde:"\u0169",utri:"\u25B5",utrif:"\u25B4",uuarr:"\u21C8",uuml:"\u00FC",uwangle:"\u29A7"});MathJax.Ajax.loadComplete(a.entityDir+"/u.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/MathML/entities/m.js
/*
 *  /MathJax/jax/input/MathML/entities/m.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Map:"\u2905",Mcy:"\u041C",MediumSpace:"\u205F",Mellintrf:"\u2133",Mu:"\u039C",mDDot:"\u223A",male:"\u2642",maltese:"\u2720",map:"\u21A6",mapsto:"\u21A6",mapstodown:"\u21A7",mapstoleft:"\u21A4",mapstoup:"\u21A5",marker:"\u25AE",mcomma:"\u2A29",mcy:"\u043C",mdash:"\u2014",measuredangle:"\u2221",micro:"\u00B5",mid:"\u2223",midast:"\u002A",midcir:"\u2AF0",middot:"\u00B7",minus:"\u2212",minusb:"\u229F",minusd:"\u2238",minusdu:"\u2A2A",mlcp:"\u2ADB",mldr:"\u2026",mnplus:"\u2213",models:"\u22A7",mp:"\u2213",mstpos:"\u223E",mumap:"\u22B8"});MathJax.Ajax.loadComplete(a.entityDir+"/m.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/TeX/jax.js
/*
 *  /MathJax/jax/input/TeX/jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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OPS/xhtml/science11/mathjax/jax/input/MathML/entities/c.js
/*
 *  /MathJax/jax/input/MathML/entities/c.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{CHcy:"\u0427",COPY:"\u00A9",Cacute:"\u0106",CapitalDifferentialD:"\u2145",Cayleys:"\u212D",Ccaron:"\u010C",Ccedil:"\u00C7",Ccirc:"\u0108",Cconint:"\u2230",Cdot:"\u010A",Cedilla:"\u00B8",Chi:"\u03A7",ClockwiseContourIntegral:"\u2232",CloseCurlyDoubleQuote:"\u201D",CloseCurlyQuote:"\u2019",Colon:"\u2237",Colone:"\u2A74",Conint:"\u222F",CounterClockwiseContourIntegral:"\u2233",cacute:"\u0107",capand:"\u2A44",capbrcup:"\u2A49",capcap:"\u2A4B",capcup:"\u2A47",capdot:"\u2A40",caps:"\u2229\uFE00",caret:"\u2041",caron:"\u02C7",ccaps:"\u2A4D",ccaron:"\u010D",ccedil:"\u00E7",ccirc:"\u0109",ccups:"\u2A4C",ccupssm:"\u2A50",cdot:"\u010B",cedil:"\u00B8",cemptyv:"\u29B2",cent:"\u00A2",centerdot:"\u00B7",chcy:"\u0447",checkmark:"\u2713",cir:"\u25CB",cirE:"\u29C3",cire:"\u2257",cirfnint:"\u2A10",cirmid:"\u2AEF",cirscir:"\u29C2",clubsuit:"\u2663",colone:"\u2254",coloneq:"\u2254",comma:"\u002C",commat:"\u0040",compfn:"\u2218",complement:"\u2201",complexes:"\u2102",cong:"\u2245",congdot:"\u2A6D",conint:"\u222E",coprod:"\u2210",copy:"\u00A9",copysr:"\u2117",crarr:"\u21B5",cross:"\u2717",csub:"\u2ACF",csube:"\u2AD1",csup:"\u2AD0",csupe:"\u2AD2",cudarrl:"\u2938",cudarrr:"\u2935",cularrp:"\u293D",cupbrcap:"\u2A48",cupcap:"\u2A46",cupcup:"\u2A4A",cupdot:"\u228D",cupor:"\u2A45",cups:"\u222A\uFE00",curarrm:"\u293C",curlyeqprec:"\u22DE",curlyeqsucc:"\u22DF",curren:"\u00A4",curvearrowleft:"\u21B6",curvearrowright:"\u21B7",cuvee:"\u22CE",cuwed:"\u22CF",cwconint:"\u2232",cwint:"\u2231",cylcty:"\u232D"});MathJax.Ajax.loadComplete(a.entityDir+"/c.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/MathML/entities/l.js
/*
 *  /MathJax/jax/input/MathML/entities/l.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{LJcy:"\u0409",LT:"\u003C",Lacute:"\u0139",Lang:"\u27EA",Laplacetrf:"\u2112",Lcaron:"\u013D",Lcedil:"\u013B",Lcy:"\u041B",LeftArrowBar:"\u21E4",LeftDoubleBracket:"\u27E6",LeftDownTeeVector:"\u2961",LeftDownVectorBar:"\u2959",LeftRightVector:"\u294E",LeftTeeArrow:"\u21A4",LeftTeeVector:"\u295A",LeftTriangleBar:"\u29CF",LeftUpDownVector:"\u2951",LeftUpTeeVector:"\u2960",LeftUpVectorBar:"\u2958",LeftVectorBar:"\u2952",LessLess:"\u2AA1",Lmidot:"\u013F",LowerLeftArrow:"\u2199",LowerRightArrow:"\u2198",Lstrok:"\u0141",Lt:"\u226A",lAarr:"\u21DA",lArr:"\u21D0",lAtail:"\u291B",lBarr:"\u290E",lE:"\u2266",lHar:"\u2962",lacute:"\u013A",laemptyv:"\u29B4",lagran:"\u2112",lang:"\u27E8",langd:"\u2991",langle:"\u27E8",laquo:"\u00AB",larr:"\u2190",larrb:"\u21E4",larrbfs:"\u291F",larrfs:"\u291D",larrhk:"\u21A9",larrpl:"\u2939",larrsim:"\u2973",lat:"\u2AAB",latail:"\u2919",late:"\u2AAD",lates:"\u2AAD\uFE00",lbarr:"\u290C",lbbrk:"\u2772",lbrke:"\u298B",lbrksld:"\u298F",lbrkslu:"\u298D",lcaron:"\u013E",lcedil:"\u013C",lceil:"\u2308",lcub:"\u007B",lcy:"\u043B",ldca:"\u2936",ldquo:"\u201C",ldquor:"\u201E",ldrdhar:"\u2967",ldrushar:"\u294B",ldsh:"\u21B2",leftarrow:"\u2190",leftarrowtail:"\u21A2",leftharpoondown:"\u21BD",leftharpoonup:"\u21BC",leftrightarrow:"\u2194",leftrightarrows:"\u21C6",leftrightharpoons:"\u21CB",leftrightsquigarrow:"\u21AD",leg:"\u22DA",leq:"\u2264",leqq:"\u2266",leqslant:"\u2A7D",les:"\u2A7D",lescc:"\u2AA8",lesdot:"\u2A7F",lesdoto:"\u2A81",lesdotor:"\u2A83",lesg:"\u22DA\uFE00",lesges:"\u2A93",lessapprox:"\u2A85",lesseqgtr:"\u22DA",lesseqqgtr:"\u2A8B",lessgtr:"\u2276",lesssim:"\u2272",lfisht:"\u297C",lfloor:"\u230A",lg:"\u2276",lgE:"\u2A91",lhard:"\u21BD",lharu:"\u21BC",lharul:"\u296A",lhblk:"\u2584",ljcy:"\u0459",ll:"\u226A",llarr:"\u21C7",llcorner:"\u231E",llhard:"\u296B",lltri:"\u25FA",lmidot:"\u0140",lmoustache:"\u23B0",lnapprox:"\u2A89",lneq:"\u2A87",lneqq:"\u2268",loang:"\u27EC",loarr:"\u21FD",lobrk:"\u27E6",longleftarrow:"\u27F5",longleftrightarrow:"\u27F7",longrightarrow:"\u27F6",looparrowleft:"\u21AB",lopar:"\u2985",loplus:"\u2A2D",lotimes:"\u2A34",lowbar:"\u005F",lozenge:"\u25CA",lozf:"\u29EB",lpar:"\u0028",lparlt:"\u2993",lrarr:"\u21C6",lrcorner:"\u231F",lrhar:"\u21CB",lrhard:"\u296D",lrm:"\u200E",lrtri:"\u22BF",lsaquo:"\u2039",lsh:"\u21B0",lsim:"\u2272",lsime:"\u2A8D",lsimg:"\u2A8F",lsqb:"\u005B",lsquo:"\u2018",lsquor:"\u201A",lstrok:"\u0142",ltcc:"\u2AA6",ltcir:"\u2A79",ltdot:"\u22D6",lthree:"\u22CB",ltlarr:"\u2976",ltquest:"\u2A7B",ltrPar:"\u2996",ltrie:"\u22B4",ltrif:"\u25C2",lurdshar:"\u294A",luruhar:"\u2966",lvertneqq:"\u2268\uFE00",lvnE:"\u2268\uFE00"});MathJax.Ajax.loadComplete(a.entityDir+"/l.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/MathML/entities/y.js
/*
 *  /MathJax/jax/input/MathML/entities/y.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{YAcy:"\u042F",YIcy:"\u0407",YUcy:"\u042E",Yacute:"\u00DD",Ycirc:"\u0176",Ycy:"\u042B",Yuml:"\u0178",yacute:"\u00FD",yacy:"\u044F",ycirc:"\u0177",ycy:"\u044B",yicy:"\u0457",yucy:"\u044E",yuml:"\u00FF"});MathJax.Ajax.loadComplete(a.entityDir+"/y.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/jax/input/MathML/entities/b.js
/*
 *  /MathJax/jax/input/MathML/entities/b.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){MathJax.Hub.Insert(a.Parse.Entity,{Barv:"\u2AE7",Barwed:"\u2306",Bcy:"\u0411",Bernoullis:"\u212C",Beta:"\u0392",Bumpeq:"\u224E",bNot:"\u2AED",backcong:"\u224C",backepsilon:"\u03F6",barvee:"\u22BD",barwed:"\u2305",barwedge:"\u2305",bbrk:"\u23B5",bbrktbrk:"\u23B6",bcong:"\u224C",bcy:"\u0431",bdquo:"\u201E",becaus:"\u2235",because:"\u2235",bemptyv:"\u29B0",bepsi:"\u03F6",bernou:"\u212C",bigcap:"\u22C2",bigcup:"\u22C3",bigvee:"\u22C1",bigwedge:"\u22C0",bkarow:"\u290D",blacksquare:"\u25AA",blacktriangleright:"\u25B8",blank:"\u2423",blk12:"\u2592",blk14:"\u2591",blk34:"\u2593",block:"\u2588",bne:"\u003D\u20E5",bnequiv:"\u2261\u20E5",bnot:"\u2310",bot:"\u22A5",bottom:"\u22A5",boxDL:"\u2557",boxDR:"\u2554",boxDl:"\u2556",boxDr:"\u2553",boxH:"\u2550",boxHD:"\u2566",boxHU:"\u2569",boxHd:"\u2564",boxHu:"\u2567",boxUL:"\u255D",boxUR:"\u255A",boxUl:"\u255C",boxUr:"\u2559",boxV:"\u2551",boxVH:"\u256C",boxVL:"\u2563",boxVR:"\u2560",boxVh:"\u256B",boxVl:"\u2562",boxVr:"\u255F",boxbox:"\u29C9",boxdL:"\u2555",boxdR:"\u2552",boxh:"\u2500",boxhD:"\u2565",boxhU:"\u2568",boxhd:"\u252C",boxhu:"\u2534",boxuL:"\u255B",boxuR:"\u2558",boxv:"\u2502",boxvH:"\u256A",boxvL:"\u2561",boxvR:"\u255E",boxvh:"\u253C",boxvl:"\u2524",boxvr:"\u251C",bprime:"\u2035",breve:"\u02D8",brvbar:"\u00A6",bsemi:"\u204F",bsim:"\u223D",bsime:"\u22CD",bsolb:"\u29C5",bsolhsub:"\u27C8",bullet:"\u2022",bump:"\u224E",bumpE:"\u2AAE",bumpe:"\u224F",bumpeq:"\u224F"});MathJax.Ajax.loadComplete(a.entityDir+"/b.js")})(MathJax.InputJax.MathML);




OPS/xhtml/science11/mathjax/config/TeX-AMS-MML_SVG-full.js
/*
 *  /MathJax/config/TeX-AMS-MML_SVG-full.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/input/MathML/config.js",
  "[MathJax]/jax/output/SVG/config.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/mml2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/input/MathML/jax.js",
  "[MathJax]/jax/output/SVG/jax.js",
  "[MathJax]/jax/output/SVG/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.InputJax.MathML=MathJax.InputJax({id:"MathML",version:"2.3",directory:MathJax.InputJax.directory+"/MathML",extensionDir:MathJax.InputJax.extensionDir+"/MathML",entityDir:MathJax.InputJax.directory+"/MathML/entities",config:{useMathMLspacing:false}});MathJax.InputJax.MathML.Register("math/mml");MathJax.InputJax.MathML.loadComplete("config.js");
MathJax.OutputJax.SVG=MathJax.OutputJax({id:"SVG",version:"2.3",directory:MathJax.OutputJax.directory+"/SVG",extensionDir:MathJax.OutputJax.extensionDir+"/SVG",autoloadDir:MathJax.OutputJax.directory+"/SVG/autoload",fontDir:MathJax.OutputJax.directory+"/SVG/fonts",config:{scale:100,minScaleAdjust:50,font:"TeX",blacker:10,mtextFontInherit:false,undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",addMMLclasses:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_SVG_Display":{"text-align":"center",margin:"1em 0em"},"#MathJax_SVG_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",padding:"3px 4px","z-index":401}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.SVG.Register("jax/mml")}MathJax.OutputJax.SVG.loadComplete("config.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
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(function(h,c,e,a){var g;var b="http://www.w3.org/2000/svg";var j="http://www.w3.org/1999/xlink";a.Augment({config:{styles:{".MathJax_SVG":{display:"inline","font-style":"normal","font-weight":"normal","line-height":"normal","font-size":"100%","font-size-adjust":"none","text-indent":0,"text-align":"left","text-transform":"none","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none",direction:"ltr",border:0,padding:0,margin:0},".MathJax_SVG_Display":{position:"relative",display:"block",width:"100%"},".MathJax_SVG *":{transition:"none","-webkit-transition":"none","-moz-transition":"none","-ms-transition":"none","-o-transition":"none"},".mjx-svg-href":{fill:"blue",stroke:"blue"},".MathJax_SVG_Processing":{visibility:"hidden",position:"absolute",top:0,left:0,width:0,height:0,overflow:"hidden",display:"block"},".MathJax_SVG_Processed":{display:"none!important"},".MathJax_SVG_ExBox":{display:"block",overflow:"hidden",width:"1px",height:"60ex"},"#MathJax_SVG_Tooltip":{position:"absolute",left:0,top:0,width:"auto",height:"auto",display:"none"}}},hideProcessedMath:true,Config:function(){var k=c.config.menuSettings;if(k.scale){this.config.scale=k.scale}this.SUPER(arguments).Config.apply(this,arguments);this.fontInUse=this.config.font;if(k.font&&k.font!=="Auto"){if(k.font==="TeXWeb"){this.fontInUse="TeX"}else{if(k.font==="STIXWeb"){this.fontInUse="STIX-Web"}else{if(k.font==="AsanaMathWeb"){this.fontInUse="Asana-Math"}else{if(k.font==="GyrePagellaWeb"){this.fontInUse="Gyre-Pagella"}else{if(k.font==="GyreTermesWeb"){this.fontInUse="Gyre-Termes"}else{if(k.font==="LatinModernWeb"){this.fontInUse="Latin-Modern"}else{if(k.font==="NeoEulerWeb"){this.fontInUse="Neo-Euler"}}}}}}}}this.fontDir+="/"+this.fontInUse;if(!this.require){this.require=[]}this.require.push(this.fontDir+"/fontdata.js");this.require.push(MathJax.OutputJax.extensionDir+"/MathEvents.js")},Startup:function(){EVENT=MathJax.Extension.MathEvents.Event;TOUCH=MathJax.Extension.MathEvents.Touch;HOVER=MathJax.Extension.MathEvents.Hover;this.ContextMenu=EVENT.ContextMenu;this.Mousedown=EVENT.AltContextMenu;this.Mouseover=HOVER.Mouseover;this.Mouseout=HOVER.Mouseout;this.Mousemove=HOVER.Mousemove;this.hiddenDiv=e.Element("div",{style:{visibility:"hidden",overflow:"hidden",position:"absolute",top:0,height:"1px",width:"auto",padding:0,border:0,margin:0,textAlign:"left",textIndent:0,textTransform:"none",lineHeight:"normal",letterSpacing:"normal",wordSpacing:"normal"}});if(!document.body.firstChild){document.body.appendChild(this.hiddenDiv)}else{document.body.insertBefore(this.hiddenDiv,document.body.firstChild)}this.hiddenDiv=e.addElement(this.hiddenDiv,"div",{id:"MathJax_SVG_Hidden"});var k=e.addElement(this.hiddenDiv,"div",{style:{width:"5in"}});this.pxPerInch=k.offsetWidth/5;this.hiddenDiv.removeChild(k);this.textSVG=this.Element("svg");d=this.addElement(this.addElement(this.hiddenDiv.parentNode,"svg"),"defs",{id:"MathJax_SVG_glyphs"});f={};this.ExSpan=e.Element("span",{style:{position:"absolute","font-size-adjust":"none"}},[["span",{className:"MathJax_SVG_ExBox"}]]);this.linebreakSpan=e.Element("span",null,[["hr",{style:{width:"auto",size:1,padding:0,border:0,margin:0}}]]);return h.Styles(this.config.styles,["InitializeSVG",this])},InitializeSVG:function(){document.body.appendChild(this.ExSpan);document.body.appendChild(this.linebreakSpan);this.defaultEx=this.ExSpan.firstChild.offsetHeight/60;this.defaultWidth=this.linebreakSpan.firstChild.offsetWidth;document.body.removeChild(this.linebreakSpan);document.body.removeChild(this.ExSpan)},preTranslate:function(o){var t=o.jax[this.id],u,r=t.length,z,s,A,n,y,l,x,q,k,w=false,v,B=this.config.linebreaks.automatic,p=this.config.linebreaks.width;if(B){w=(p.match(/^\s*(\d+(\.\d*)?%\s*)?container\s*$/)!=null);if(w){p=p.replace(/\s*container\s*/,"")}else{k=this.defaultWidth}if(p===""){p="100%"}}else{k=100000}for(u=0;u<r;u++){z=t[u];if(!z.parentNode){continue}s=z.previousSibling;if(s&&String(s.className).match(/^MathJax(_SVG)?(_Display)?( MathJax(_SVG)?_Processing)?$/)){s.parentNode.removeChild(s)}l=z.MathJax.elementJax;if(!l){continue}l.SVG={display:(l.root.Get("display")==="block")};A=n=e.Element("span",{style:{"font-size":this.config.scale+"%",display:"inline-block"},className:"MathJax_SVG",id:l.inputID+"-Frame",isMathJax:true,jaxID:this.id,oncontextmenu:EVENT.Menu,onmousedown:EVENT.Mousedown,onmouseover:EVENT.Mouseover,onmouseout:EVENT.Mouseout,onmousemove:EVENT.Mousemove,onclick:EVENT.Click,ondblclick:EVENT.DblClick});if(c.Browser.noContextMenu){A.ontouchstart=TOUCH.start;A.ontouchend=TOUCH.end}if(l.SVG.display){n=e.Element("div",{className:"MathJax_SVG_Display"});n.appendChild(A)}n.setAttribute("role","textbox");n.setAttribute("aria-readonly","true");n.className+=" MathJax_SVG_Processing";z.parentNode.insertBefore(n,z);z.parentNode.insertBefore(this.ExSpan.cloneNode(true),z);n.parentNode.insertBefore(this.linebreakSpan.cloneNode(true),n)}for(u=0;u<r;u++){z=t[u];if(!z.parentNode){continue}y=z.previousSibling;n=y.previousSibling;l=z.MathJax.elementJax;if(!l){continue}x=y.firstChild.offsetHeight/60;v=n.previousSibling.firstChild.offsetWidth;if(w){k=v}if(x===0||x==="NaN"){this.hiddenDiv.appendChild(n);l.SVG.isHidden=true;x=this.defaultEx;v=this.defaultWidth;if(w){k=this.defaultWidth}}l.SVG.ex=x;l.SVG.cwidth=v;l.SVG.em=q=x/a.TeX.x_height*1000;l.SVG.lineWidth=(B?this.length2em(p,1,k/q):1000000)}for(u=0;u<r;u++){z=t[u];if(!z.parentNode){continue}y=t[u].previousSibling;A=y.previousSibling;l=t[u].MathJax.elementJax;if(!l){continue}if(!l.SVG.isHidden){A=A.previousSibling}A.parentNode.removeChild(A);y.parentNode.removeChild(y)}o.SVGeqn=o.SVGlast=0;o.SVGi=-1;o.SVGchunk=this.config.EqnChunk;o.SVGdelay=false},Translate:function(l,p){if(!l.parentNode){return}if(p.SVGdelay){p.SVGdelay=false;c.RestartAfter(MathJax.Callback.Delay(this.config.EqnChunkDelay))}var k=l.MathJax.elementJax,o=k.root,m=document.getElementById(k.inputID+"-Frame"),q=(k.SVG.display?m.parentNode:m);this.em=g.mbase.prototype.em=k.SVG.em;this.ex=k.SVG.ex;this.linebreakWidth=k.SVG.lineWidth*1000;this.cwidth=k.SVG.cwidth;this.mathDiv=q;m.appendChild(this.textSVG);this.initSVG(o,m);o.setTeXclass();try{o.toSVG(m,q)}catch(n){if(n.restart){while(m.firstChild){m.removeChild(m.firstChild)}}throw n}m.removeChild(this.textSVG);if(k.SVG.isHidden){l.parentNode.insertBefore(q,l)}q.className=q.className.split(/ /)[0];if(this.hideProcessedMath){q.className+=" MathJax_SVG_Processed";if(l.MathJax.preview){k.SVG.preview=l.MathJax.preview;delete l.MathJax.preview}p.SVGeqn+=(p.i-p.SVGi);p.SVGi=p.i;if(p.SVGeqn>=p.SVGlast+p.SVGchunk){this.postTranslate(p,true);p.SVGchunk=Math.floor(p.SVGchunk*this.config.EqnChunkFactor);p.SVGdelay=true}}},postTranslate:function(r,o){var l=r.jax[this.id];if(!this.hideProcessedMath){return}for(var p=r.SVGlast,k=r.SVGeqn;p<k;p++){var n=l[p];if(n&&n.MathJax.elementJax){n.previousSibling.className=n.previousSibling.className.split(/ /)[0];var q=n.MathJax.elementJax.SVG;if(q.preview){q.preview.innerHTML="";n.MathJax.preview=q.preview;delete q.preview}}}r.SVGlast=r.SVGeqn},hashCheck:function(k){if(k&&k.nodeName==="g"){do{k=k.parentNode}while(k&&k.firstChild.nodeName!=="svg")}return k},getJaxFromMath:function(k){if(k.parentNode.className==="MathJax_SVG_Display"){k=k.parentNode}do{k=k.nextSibling}while(k&&k.nodeName.toLowerCase()!=="script");return c.getJaxFor(k)},getHoverSpan:function(k,l){l.style.position="relative";return l.firstChild},getHoverBBox:function(k,l,m){var n=EVENT.getBBox(l.parentNode);n.h+=2;n.d-=2;return n},Zoom:function(l,s,q,k,p){s.className="MathJax_SVG";var u=s.appendChild(this.ExSpan.cloneNode(true));var o=u.firstChild.offsetHeight/60;this.em=g.mbase.prototype.em=o/a.TeX.x_height*1000;this.cwidth=0.85*a.defaultWidth;u.parentNode.removeChild(u);s.appendChild(this.textSVG);this.mathDIV=s;this.idPostfix="-zoom";l.root.toSVG(s,s);this.idPostfix="";s.removeChild(this.textSVG);if(this.operaZoomRefresh){setTimeout(function(){s.firstChild.style.border="1px solid transparent"},1)}s.style.position=q.style.position="absolute";var r=s.offsetWidth,n=s.offsetHeight,t=q.offsetHeight,m=q.offsetWidth;s.style.position=q.style.position="";return{Y:-EVENT.getBBox(s).h,mW:m,mH:t,zW:r,zH:n}},initSVG:function(l,k){},Remove:function(k){var l=document.getElementById(k.inputID+"-Frame");if(l){if(k.SVG.display){l=l.parentNode}l.parentNode.removeChild(l)}delete k.SVG},Em:function(k){if(Math.abs(k)<0.0006){return"0em"}return k.toFixed(3).replace(/\.?0+$/,"")+"em"},Ex:function(k){k=Math.round(k/this.TeX.x_height*this.ex)/this.ex;if(Math.abs(k)<0.0006){return"0ex"}return k.toFixed(3).replace(/\.?0+$/,"")+"ex"},Percent:function(k){return(100*k).toFixed(1).replace(/\.?0+$/,"")+"%"},length2em:function(q,l,o){if(typeof(q)!=="string"){q=q.toString()}if(q===""){return""}if(q===g.SIZE.NORMAL){return 1000}if(q===g.SIZE.BIG){return 2000}if(q===g.SIZE.SMALL){return 710}if(q==="infinity"){return a.BIGDIMEN}if(q.match(/mathspace$/)){return 1000*a.MATHSPACE[q]}var n=q.match(/^\s*([-+]?(?:\.\d+|\d+(?:\.\d*)?))?(pt|em|ex|mu|px|pc|in|mm|cm|%)?/);var k=parseFloat(n[1]||"1")*1000,p=n[2];if(o==null){o=1000}if(l==null){l=1}if(p==="em"){return k}if(p==="ex"){return k*a.TeX.x_height/1000}if(p==="%"){return k/100*o/1000}if(p==="px"){return k/a.em}if(p==="pt"){return k/10}if(p==="pc"){return k*1.2}if(p==="in"){return k*this.pxPerInch/a.em}if(p==="cm"){return k*this.pxPerInch/a.em/2.54}if(p==="mm"){return k*this.pxPerInch/a.em/25.4}if(p==="mu"){return k/18*l}return k*o/1000},thickness2em:function(l,k){var m=a.TeX.rule_thickness;if(l===g.LINETHICKNESS.MEDIUM){return m}if(l===g.LINETHICKNESS.THIN){return 0.67*m}if(l===g.LINETHICKNESS.THICK){return 1.67*m}return this.length2em(l,k,m)},getPadding:function(l){var n={top:0,right:0,bottom:0,left:0},k=false;for(var o in n){if(n.hasOwnProperty(o)){var m=l.style["padding"+o.charAt(0).toUpperCase()+o.substr(1)];if(m){n[o]=this.length2em(m);k=true}}}return(k?n:false)},getBorders:function(o){var m={top:0,right:0,bottom:0,left:0},l=false;for(var p in m){if(m.hasOwnProperty(p)){var k="border"+p.charAt(0).toUpperCase()+p.substr(1);var n=o.style[k+"Style"];if(n){l=true;m[p]=this.length2em(o.style[k+"Width"]);m[p+"Style"]=o.style[k+"Style"];m[p+"Color"]=o.style[k+"Color"];if(m[p+"Color"]==="initial"){m[p+"Color"]=""}}}}return(l?m:false)},Element:function(k,l){var m=(typeof(k)==="string"?document.createElementNS(b,k):k);m.isMathJax=true;if(l){for(var n in l){if(l.hasOwnProperty(n)){m.setAttribute(n,l[n].toString())}}}return m},addElement:function(l,k,m){return l.appendChild(this.Element(k,m))},TextNode:e.TextNode,addText:e.addText,ucMatch:e.ucMatch,HandleVariant:function(s,r,C){var v=i.G();var o,x,z,p,A,t,q,l,y,k;if(!s){s=this.FONTDATA.VARIANT[g.VARIANT.NORMAL]}if(s.forceFamily){C=i.TEXT(r,C,s.font);if(s.h!=null){C.h=s.h}if(s.d!=null){C.d=s.d}v.Add(C);C=""}A=s;for(t=0,q=C.length;t<q;t++){s=A;o=C.charCodeAt(t);z=C.charAt(t);if(o>=55296&&o<56319){t++;o=(((o-55296)<<10)+(C.charCodeAt(t)-56320))+65536;if(this.FONTDATA.RemapPlane1){var w=this.FONTDATA.RemapPlane1(o,s);o=w.n;s=w.variant}}else{k=this.FONTDATA.RANGES;for(l=0,y=k.length;l<y;l++){if(k[l].name==="alpha"&&s.noLowerCase){continue}x=s["offset"+k[l].offset];if(x&&o>=k[l].low&&o<=k[l].high){if(k[l].remap&&k[l].remap[o]){o=x+k[l].remap[o]}else{o=o-k[l].low+x;if(k[l].add){o+=k[l].add}}if(s["variant"+k[l].offset]){s=this.FONTDATA.VARIANT[s["variant"+k[l].offset]]}break}}}if(s.remap&&s.remap[o]){if(s.remap[o] instanceof Array){var B=s.remap[o];o=B[0];s=this.FONTDATA.VARIANT[B[1]]}else{if(typeof(s.remap[o])==="string"){C=s.remap[o]+C.substr(t+1);t=0;q=C.length;o=C.charCodeAt(0)}else{o=s.remap[o];if(s.remap.variant){s=this.FONTDATA.VARIANT[s.remap.variant]}}}}if(this.FONTDATA.REMAP[o]&&!s.noRemap){o=this.FONTDATA.REMAP[o];if(o instanceof Array){s=this.FONTDATA.VARIANT[o[1]];o=o[0]}if(typeof(o)==="string"){C=o+C.substr(t+1);t=0;q=C.length;o=o.charCodeAt(0)}}p=this.lookupChar(s,o);z=p[o];if(z){if(z[5]&&z[5].space){v.w+=z[2]}else{z=[r,p.id+"-"+o.toString(16).toUpperCase()].concat(z);v.Add(i.GLYPH.apply(i,z),v.w,0)}}else{if(this.FONTDATA.DELIMITERS[o]){z=this.createDelimiter(o,0,1,p);v.Add(z,v.w,(this.FONTDATA.DELIMITERS[o].dir==="V"?z.d:0))}else{if(o<=65535){z=String.fromCharCode(o)}else{x=o-65536;z=String.fromCharCode((x>>10)+55296)+String.fromCharCode((x&1023)+56320)}var u=i.TEXT(r,z,{"font-family":s.defaultFamily||a.config.undefinedFamily,"font-style":(s.italic?"italic":""),"font-weight":(s.bold?"bold":"")});if(s.h!=null){u.h=s.h}if(s.d!=null){u.d=s.d}z=i.G();z.Add(u);v.Add(z,v.w,0);c.signal.Post(["SVG Jax - unknown char",o,s])}}}if(C.length==1&&p.skew&&p.skew[o]){v.skew=p.skew[o]*1000}if(v.element.childNodes.length===1){v.element=v.element.firstChild;v.removeable=false;v.scale=r}return v},lookupChar:function(p,s){var o,k;if(!p.FONTS){var r=this.FONTDATA.FONTS;var q=(p.fonts||this.FONTDATA.VARIANT.normal.fonts);if(!(q instanceof Array)){q=[q]}if(p.fonts!=q){p.fonts=q}p.FONTS=[];for(o=0,k=q.length;o<k;o++){if(r[q[o]]){p.FONTS.push(r[q[o]])}}}for(o=0,k=p.FONTS.length;o<k;o++){var l=p.FONTS[o];if(typeof(l)==="string"){delete p.FONTS;this.loadFont(l)}if(l[s]){return l}else{this.findBlock(l,s)}}return{id:"unknown"}},findBlock:function(l,q){if(l.Ranges){for(var p=0,k=l.Ranges.length;p<k;p++){if(q<l.Ranges[p][0]){return}if(q<=l.Ranges[p][1]){var o=l.Ranges[p][2];for(var n=l.Ranges.length-1;n>=0;n--){if(l.Ranges[n][2]==o){l.Ranges.splice(n,1)}}this.loadFont(l.directory+"/"+o+".js")}}}},loadFont:function(k){c.RestartAfter(h.Require(this.fontDir+"/"+k))},createDelimiter:function(k,n,q,o){if(!q){q=1}var s=i.G();if(!k){s.Clean();delete s.element;s.w=s.r=this.TeX.nulldelimiterspace*q;return s}if(!(n instanceof Array)){n=[n,n]}var t=n[1];n=n[0];var l={alias:k};while(l.alias){k=l.alias;l=this.FONTDATA.DELIMITERS[k];if(!l){l={HW:[0,this.FONTDATA.VARIANT[g.VARIANT.NORMAL]]}}}if(l.load){c.RestartAfter(h.Require(this.fontDir+"/fontdata-"+l.load+".js"))}for(var r=0,p=l.HW.length;r<p;r++){if(l.HW[r][0]*q>=n-10-a.config.blacker||(r==p-1&&!l.stretch)){if(l.HW[r][2]){q*=l.HW[r][2]}if(l.HW[r][3]){k=l.HW[r][3]}return this.createChar(q,[k,l.HW[r][1]],o).With({stretched:true})}}if(l.stretch){this["extendDelimiter"+l.dir](s,t,l.stretch,q,o)}return s},createChar:function(s,q,n){var r="",p={fonts:[q[1]],noRemap:true};if(n&&n===g.VARIANT.BOLD){p.fonts=[q[1]+"-bold",q[1]]}if(typeof(q[1])!=="string"){p=q[1]}if(q[0] instanceof Array){for(var o=0,k=q[0].length;o<k;o++){r+=String.fromCharCode(q[0][o])}}else{r=String.fromCharCode(q[0])}if(q[4]){s=s*q[4]}var l=this.HandleVariant(p,s,r);if(q[2]){l.x=q[2]*1000}if(q[3]){l.y=q[3]*1000}if(q[5]){l.h+=q[5]*1000}if(q[6]){l.d+=q[6]*1000}return l},extendDelimiterV:function(r,A,m,o,n){var x=this.createChar(o,(m.top||m.ext),n);var u=this.createChar(o,(m.bot||m.ext),n);var q=x.h+x.d+u.h+u.d;var w=-x.h;r.Add(x,0,w);w-=x.d;if(m.mid){var z=this.createChar(o,m.mid,n);q+=z.h+z.d}if(m.min&&A<q*m.min){A=q*m.min}if(A>q){var l=this.createChar(o,m.ext,n);var p=(m.mid?2:1),v=(A-q)/p,B=(v+100)/(l.h+l.d);while(p-->0){var t=a.Element("g",{transform:"translate("+l.y+","+(w-B*l.h+50+l.y)+") scale(1,"+B+")"});t.appendChild(l.element.cloneNode(false));r.element.appendChild(t);w-=v;if(m.mid&&p){r.Add(z,0,w-z.h);w-=(z.h+z.d)}}}else{if(m.mid){w+=(q-A)/2;r.Add(z,0,w-z.h);w+=-(z.h+z.d)+(q-A)/2}else{w+=(q-A)}}r.Add(u,0,w-u.h);r.Clean();r.scale=o;r.isMultiChar=true},extendDelimiterH:function(t,o,m,q,n){var p=this.createChar(q,(m.left||m.rep),n);var C=this.createChar(q,(m.right||m.rep),n);t.Add(p,-p.l,0);var B=(p.r-p.l)+(C.r-C.l),z=p.r-p.l;if(m.mid){var A=this.createChar(q,m.mid,n);B+=A.w}if(m.min&&o<B*m.min){o=B*m.min}if(o>B){var y=this.createChar(q,m.rep,n),l=m.fuzz||0;var r=(m.mid?2:1),v=(o-B)/r,D=(v+l)/(y.r-y.l);while(r-->0){var u=a.Element("g",{transform:"translate("+(z-l/2-D*y.l+y.x)+","+y.y+") scale("+D+",1)"});u.appendChild(y.element.cloneNode(false));t.element.appendChild(u);z+=v;if(m.mid&&r){t.Add(A,z,0);z+=A.w}}}else{if(m.mid){z-=(B-o)/2;t.Add(A,z,0);z+=A.w-(B-o)/2}else{z-=(B-o)}}t.Add(C,z-C.l,0);t.Clean();t.scale=q;t.isMultiChar=true},MATHSPACE:{veryverythinmathspace:1/18,verythinmathspace:2/18,thinmathspace:3/18,mediummathspace:4/18,thickmathspace:5/18,verythickmathspace:6/18,veryverythickmathspace:7/18,negativeveryverythinmathspace:-1/18,negativeverythinmathspace:-2/18,negativethinmathspace:-3/18,negativemediummathspace:-4/18,negativethickmathspace:-5/18,negativeverythickmathspace:-6/18,negativeveryverythickmathspace:-7/18},TeX:{x_height:430.554,quad:1000,num1:676.508,num2:393.732,num3:443.73,denom1:685.951,denom2:344.841,sup1:412.892,sup2:362.892,sup3:288.888,sub1:150,sub2:247.217,sup_drop:386.108,sub_drop:50,delim1:2390,delim2:1000,axis_height:250,rule_thickness:60,big_op_spacing1:111.111,big_op_spacing2:166.666,big_op_spacing3:200,big_op_spacing4:600,big_op_spacing5:100,scriptspace:100,nulldelimiterspace:120,delimiterfactor:901,delimitershortfall:100,min_rule_thickness:1.25,min_root_space:1.5},BIGDIMEN:10000000,NBSP:"\u00A0"});var i=a.BBOX=MathJax.Object.Subclass({type:"g",removeable:true,Init:function(k){this.h=this.d=-a.BIGDIMEN;this.H=this.D=0;this.w=this.r=0;this.l=a.BIGDIMEN;this.x=this.y=0;this.scale=1;this.n=0;if(this.type){this.element=a.Element(this.type,k)}},With:function(k){return c.Insert(this,k)},Add:function(n,m,l,p,o){if(m){n.x+=m}if(l){n.y+=l}if(n.element){if(n.removeable&&n.element.childNodes.length===1&&n.n===1){var r=n.element.firstChild;if(r.nodeName==="use"||r.nodeName==="rect"){n.element=r;n.scale=n.childScale;var k=n.childX,q=n.childY;n.x+=k;n.y+=q;n.h-=q;n.d+=q;n.H-=q;n.D+=q;n.w-=k;n.r-=k;n.l+=k;n.removeable=false}}if(Math.abs(n.x)<1&&Math.abs(n.y)<1){n.remove=n.removeable}else{if(n.element.nodeName==="g"){if(!n.element.firstChild){n.remove=n.removeable}else{n.element.setAttribute("transform","translate("+Math.floor(n.x)+","+Math.floor(n.y)+")")}}else{if(n.element.nodeName==="line"||n.element.nodeName==="polygon"||n.element.nodeName==="path"||n.element.nodeName==="a"){n.element.setAttribute("transform","translate("+Math.floor(n.x)+","+Math.floor(n.y)+")")}else{n.element.setAttribute("x",Math.floor(n.x/n.scale));n.element.setAttribute("y",Math.floor(n.y/n.scale))}}}if(n.remove){this.n+=n.n;while(n.element.firstChild){if(o&&this.element.firstChild){this.element.insertBefore(n.element.firstChild,this.element.firstChild)}else{this.element.appendChild(n.element.firstChild)}}}else{if(o){this.element.insertBefore(n.element,this.element.firstChild)}else{this.element.appendChild(n.element)}}delete n.element}if(n.hasIndent){this.hasIndent=n.hasIndent}if(n.d-n.y>this.d){this.d=n.d-n.y;if(this.d>this.D){this.D=this.d}}if(n.y+n.h>this.h){this.h=n.y+n.h;if(this.h>this.H){this.H=this.h}}if(n.D-n.y>this.D){this.D=n.D-n.y}if(n.y+n.H>this.H){this.H=n.y+n.H}if(n.x+n.l<this.l){this.l=n.x+n.l}if(n.x+n.r>this.r){this.r=n.x+n.r}if(p||n.x+n.w+(n.X||0)>this.w){this.w=n.x+n.w+(n.X||0)}this.childScale=n.scale;this.childX=n.x;this.childY=n.y;this.n++;return n},Align:function(m,n,l,k){l=({left:l,center:(this.w-m.w)/2,right:this.w-m.w-l})[n]||0;this.Add(m,l,k)},Clean:function(){if(this.h===-a.BIGDIMEN){this.h=this.d=this.l=0}return this}});i.ROW=i.Subclass({Init:function(){this.SUPER(arguments).Init.call(this);this.svg=[];this.sh=this.sd=0},Check:function(l){var k=l.toSVG();this.svg.push(k);if(l.SVGcanStretch("Vertical")){k.mml=l}if(k.h>this.sh){this.sh=k.h}if(k.d>this.sd){this.sd=k.d}},Stretch:function(){for(var o=0,k=this.svg.length;o<k;o++){var l=this.svg[o],n=l.mml;if(n){l=n.SVGstretchV(this.sh,this.sd);n.SVGdata.HW=this.sh;n.SVGdata.D=this.sd}if(l.ic){this.ic=l.ic}else{delete this.ic}this.Add(l,this.w,0,true)}delete this.svg}});i.RECT=i.Subclass({type:"rect",removeable:false,Init:function(l,n,k,m){if(m==null){m={stroke:"none"}}m.width=Math.floor(k);m.height=Math.floor(l+n);this.SUPER(arguments).Init.call(this,m);this.w=this.r=k;this.h=this.H=l+n;this.d=this.D=this.l=0;this.y=-n}});i.FRAME=i.Subclass({type:"rect",removeable:false,Init:function(n,q,k,m,p,l,o){if(o==null){o={}}o.fill="none";o["stroke-width"]=m.toFixed(2).replace(/\.?0+$/,"");o.width=Math.floor(k-m);o.height=Math.floor(n+q-m);o.transform="translate("+Math.floor(m/2)+","+Math.floor(-q+m/2)+")";if(p==="dashed"){o["stroke-dasharray"]=[Math.floor(6*a.em),Math.floor(6*a.em)].join(" ")}this.SUPER(arguments).Init.call(this,o);this.w=this.r=k;this.h=this.H=n;this.d=this.D=q;this.l=0}});i.HLINE=i.Subclass({type:"line",removeable:false,Init:function(l,p,r,o,q){if(q==null){q={}}if(o&&o!==""){q.stroke=o}q["stroke-width"]=p.toFixed(2).replace(/\.?0+$/,"");q.x1=0;q.y1=q.y2=p/2;q.x2=Math.floor(l);if(r==="dashed"){var s=Math.floor(l/(6*p)),k=Math.floor(l/(2*s+1));q["stroke-dasharray"]=k+" "+k}this.SUPER(arguments).Init.call(this,q);this.w=this.r=l;this.l=0;this.h=this.H=p;this.d=this.D=0}});i.VLINE=i.Subclass({type:"line",removeable:false,Init:function(p,o,r,l,q){if(q==null){q={}}if(l&&l!==""){q.stroke=l}q["stroke-width"]=o.toFixed(2).replace(/\.?0+$/,"");q.x1=q.x2=o/2;q.y1=0;q.y2=Math.floor(p);if(r==="dashed"){var s=Math.floor(p/(6*o)),k=Math.floor(p/(2*s+1));q["stroke-dasharray"]=k+" "+k}this.SUPER(arguments).Init.call(this,q);this.w=this.r=o;this.l=0;this.h=this.H=p;this.d=this.D=0}});i.TEXT=i.Subclass({type:"text",removeable:false,Init:function(n,m,k){if(!k){k={}}k.stroke="none";this.SUPER(arguments).Init.call(this,k);a.addText(this.element,m);a.textSVG.appendChild(this.element);var l=this.element.getBBox();a.textSVG.removeChild(this.element);n*=1000/a.em;this.element.setAttribute("transform","scale("+n+") matrix(1 0 0 -1 0 0)");this.w=this.r=l.width*n;this.l=0;this.h=this.H=-l.y*n;this.d=this.D=(l.height+l.y)*n}});i.G=i;i.NULL=i.Subclass({Init:function(){this.SUPER(arguments).Init.apply(this,arguments);this.Clean()}});var f,d;i.GLYPH=i.Subclass({type:"path",removeable:false,Init:function(q,m,u,v,x,s,k,n){var o,y=a.config.blacker;if(!f[m]){o={id:m,"stroke-width":y};if(n!==""){o.d="M"+n+"Z"}this.SUPER(arguments).Init.call(this,o);d.appendChild(this.element);f[m]=true}o={};if(q!==1){o.transform="scale("+q+")"}this.element=a.Element("use",o);this.element.setAttributeNS(j,"href","#"+m);this.h=(u+y)*q;this.d=(v+y)*q;this.w=(x+y/2)*q;this.l=(s+y/2)*q;this.r=(k+y/2)*q;this.H=Math.max(0,this.h);this.D=Math.max(0,this.d);this.x=this.y=0;this.scale=q}});c.Register.StartupHook("mml Jax Ready",function(){g=MathJax.ElementJax.mml;g.mbase.Augment({SVG:i,toSVG:function(){this.SVGgetStyles();var o=this.SVGgetVariant();var l=this.SVG();l.scale=this.SVGgetScale();this.SVGhandleSpace(l);for(var n=0,k=this.data.length;n<k;n++){if(this.data[n]){var q=l.Add(this.data[n].toSVG(o,l.scale),l.w,0,true);if(q.skew){l.skew=q.skew}}}l.Clean();var p=this.data.join("");if(l.skew&&p.length!==1){delete l.skew}if(l.r>l.w&&p.length===1&&!o.noIC){l.ic=l.r-l.w;l.w=l.r}this.SVGhandleColor(l);this.SVGsaveData(l);return l},SVGchildSVG:function(k){return(this.data[k]?this.data[k].toSVG():i())},SVGdataStretched:function(l,k,m){this.SVGdata={HW:k,D:m};if(!this.data[l]){return i()}if(m!=null){return this.data[l].SVGstretchV(k,m)}if(k!=null){return this.data[l].SVGstretchH(k)}return this.data[l].toSVG()},SVGsaveData:function(l){if(!this.SVGdata){this.SVGdata={}}this.SVGdata.w=l.w,this.SVGdata.x=l.x;this.SVGdata.h=l.h,this.SVGdata.d=l.d;if(l.X!=null){this.SVGdata.X=l.X}if(this["class"]){l.removeable=false;a.Element(l.element,{"class":this["class"]})}if(this.id){l.removeable=false;a.Element(l.element,{id:this.id})}if(this.href){var k=a.Element("a",{"class":"mjx-svg-href"});k.setAttributeNS(j,"href",this.href);k.onclick=this.SVGlink;a.addElement(k,"rect",{width:l.w,height:l.h+l.d,y:-l.d,fill:"none",stroke:"none","pointer-events":"all"});if(l.type==="svg"){var n=l.element.firstChild;while(n.firstChild){k.appendChild(n.firstChild)}n.appendChild(k)}else{k.appendChild(l.element);l.element=k}l.removeable=false}if(a.config.addMMLclasses){this.SVGaddClass(l.element,"mjx-svg-"+this.type);l.removeable=false}var m=this.style;if(m&&l.element){l.element.style.cssText=m;if(l.element.style.fontSize){l.element.style.fontSize=""}l.element.style.border=l.element.style.padding="";if(l.removeable){l.removeable=l.element.style.cssText===""}}},SVGaddClass:function(m,k){var l=m.getAttribute("class");m.setAttribute("class",(l?l+" ":"")+k)},SVGlink:function(){var k=this.href.animVal;if(k.charAt(0)==="#"){var l=a.hashCheck(document.getElementById(k.substr(1)));if(l&&l.scrollIntoView){setTimeout(function(){l.parentNode.scrollIntoView(true)},1)}}document.location=k},SVGgetStyles:function(){if(this.style){var k=e.Element("span");k.style.cssText=this.style;this.styles={border:a.getBorders(k),padding:a.getPadding(k)};if(k.style.fontSize){this.styles.fontSize=k.style.fontSize}if(k.style.color){this.styles.color=k.style.color}if(k.style.backgroundColor){this.styles.background=k.style.backgroundColor}if(k.style.fontStyle){this.styles.fontStyle=k.style.fontStyle}if(k.style.fontWeight){this.styles.fontWeight=k.style.fontWeight}if(k.style.fontFamily){this.styles.fontFamily=k.style.fontFamily}if(this.styles.fontWeight&&this.styles.fontWeight.match(/^\d+$/)){this.styles.fontWeight=(parseInt(this.styles.fontWeight)>600?"bold":"normal")}}},SVGhandleSpace:function(n){if(this.useMMLspacing){if(this.type!=="mo"){return}var m=this.getValues("scriptlevel","lspace","rspace");if(m.scriptlevel<=0||this.hasValue("lspace")||this.hasValue("rspace")){var l=this.SVGgetMu(n);m.lspace=Math.max(0,a.length2em(m.lspace,l));m.rspace=Math.max(0,a.length2em(m.rspace,l));var k=this,o=this.Parent();while(o&&o.isEmbellished()&&o.Core()===k){k=o;o=o.Parent()}if(m.lspace){n.x+=m.lspace}if(m.rspace){n.X=m.rspace}}}else{var p=this.texSpacing();if(p!==""){n.x+=a.length2em(p,this.SVGgetScale())/n.scale}}},SVGhandleColor:function(o){var w=this.getValues("mathcolor","color");if(this.styles&&this.styles.color&&!w.color){w.color=this.styles.color}if(w.color&&!this.mathcolor){w.mathcolor=w.color}if(w.mathcolor){a.Element(o.element,{fill:w.mathcolor,stroke:w.mathcolor});o.removeable=false}var s=(this.styles||{}).border,u=(this.styles||{}).padding,t=((s||{}).left||0),q=((u||{}).left||0),k;w.background=(this.mathbackground||this.background||(this.styles||{}).background||g.COLOR.TRANSPARENT);if(t+q){var l=i();for(k in o){if(o.hasOwnProperty(k)){l[k]=o[k]}}l.x=0;l.y=0;o.element=a.Element("g");o.removeable=true;o.Add(l,t+q,0)}if(u){o.w+=u.right;o.h+=u.top;o.d+=u.bottom}if(s){o.w+=s.right;o.h+=s.top;o.d+=s.bottom}if(w.background!==g.COLOR.TRANSPARENT){if(o.element.nodeName!=="g"&&o.element.nodeName!=="svg"){var p=a.Element("g");p.appendChild(o.element);o.element=p;o.removeable=true}o.Add(i.RECT(o.h,o.d,o.w,{fill:w.background,stroke:"none"}),0,0,false,true)}if(s){var v=5;var m={left:["V",o.h+o.d,-v,-o.d],right:["V",o.h+o.d,o.w-s.right+v,-o.d],top:["H",o.w,0,o.h-s.top+v],bottom:["H",o.w,0,-o.d-v]};for(k in m){if(m.hasOwnProperty(k)){if(s[k]){var r=m[k],n=i[r[0]+"LINE"];o.Add(n(r[1],s[k],s[k+"Style"],s[k+"Color"]),r[2],r[3])}}}}},SVGhandleVariant:function(k,m,l){return a.HandleVariant(k,m,l)},SVGgetVariant:function(){var k=this.getValues("mathvariant","fontfamily","fontweight","fontstyle");var l=k.mathvariant;if(this.variantForm){l="-TeX-variant"}k.hasVariant=this.Get("mathvariant",true);if(!k.hasVariant){k.family=k.fontfamily;k.weight=k.fontweight;k.style=k.fontstyle}if(this.styles){if(!k.style&&this.styles.fontStyle){k.style=this.styles.fontStyle}if(!k.weight&&this.styles.fontWeight){k.weight=this.styles.fontWeight}if(!k.family&&this.styles.fontFamily){k.family=this.styles.fontFamily}}if(k.family&&!k.hasVariant){if(!k.weight&&k.mathvariant.match(/bold/)){k.weight="bold"}if(!k.style&&k.mathvariant.match(/italic/)){k.style="italic"}l={forceFamily:true,font:{"font-family":k.family}};if(k.style){l.font["font-style"]=k.style}if(k.weight){l.font["font-weight"]=k.weight}return l}if(k.weight==="bold"){l={normal:g.VARIANT.BOLD,italic:g.VARIANT.BOLDITALIC,fraktur:g.VARIANT.BOLDFRAKTUR,script:g.VARIANT.BOLDSCRIPT,"sans-serif":g.VARIANT.BOLDSANSSERIF,"sans-serif-italic":g.VARIANT.SANSSERIFBOLDITALIC}[l]||l}else{if(k.weight==="normal"){l={bold:g.VARIANT.normal,"bold-italic":g.VARIANT.ITALIC,"bold-fraktur":g.VARIANT.FRAKTUR,"bold-script":g.VARIANT.SCRIPT,"bold-sans-serif":g.VARIANT.SANSSERIF,"sans-serif-bold-italic":g.VARIANT.SANSSERIFITALIC}[l]||l}}if(k.style==="italic"){l={normal:g.VARIANT.ITALIC,bold:g.VARIANT.BOLDITALIC,"sans-serif":g.VARIANT.SANSSERIFITALIC,"bold-sans-serif":g.VARIANT.SANSSERIFBOLDITALIC}[l]||l}else{if(k.style==="normal"){l={italic:g.VARIANT.NORMAL,"bold-italic":g.VARIANT.BOLD,"sans-serif-italic":g.VARIANT.SANSSERIF,"sans-serif-bold-italic":g.VARIANT.BOLDSANSSERIF}[l]||l}}if(!(l in a.FONTDATA.VARIANT)){l="normal"}return a.FONTDATA.VARIANT[l]},SVGgetScale:function(){var l=1,k=this.getValues("mathsize","scriptlevel","fontsize");if((this.styles||{}).fontSize&&!k.fontsize){k.fontsize=this.styles.fontSize}if(k.fontsize&&!this.mathsize){k.mathsize=k.fontsize}if(k.scriptlevel!==0){if(k.scriptlevel>2){k.scriptlevel=2}l=Math.pow(this.Get("scriptsizemultiplier"),k.scriptlevel);k.scriptminsize=a.length2em(this.Get("scriptminsize"))/1000;if(l<k.scriptminsize){l=k.scriptminsize}}if(this.isToken){l*=a.length2em(k.mathsize)/1000}return l},SVGgetMu:function(m){var k=1,l=this.getValues("scriptlevel","scriptsizemultiplier");if(m.scale&&m.scale!==1){k=1/m.scale}if(l.scriptlevel!==0){if(l.scriptlevel>2){l.scriptlevel=2}k=Math.sqrt(Math.pow(l.scriptsizemultiplier,l.scriptlevel))}return k},SVGnotEmpty:function(k){while(k){if((k.type!=="mrow"&&k.type!=="texatom")||k.data.length>1){return true}k=k.data[0]}return false},SVGcanStretch:function(k){if(this.isEmbellished()){return this.Core().SVGcanStretch(k)}return false},SVGstretchV:function(k,l){return this.toSVG(k,l)},SVGstretchH:function(k){return this.toSVG(k)},SVGlineBreaks:function(){return false}},{SVGautoload:function(){var k=a.autoloadDir+"/"+this.type+".js";c.RestartAfter(h.Require(k))},SVGautoloadFile:function(k){var l=a.autoloadDir+"/"+k+".js";c.RestartAfter(h.Require(l))}});g.chars.Augment({toSVG:function(l,o,k,m){var n=this.data.join("").replace(/[\u2061-\u2064]/g,"");if(k){n=k(n,m)}return this.SVGhandleVariant(l,o,n)}});g.entity.Augment({toSVG:function(l,o,k,m){var n=this.toString().replace(/[\u2061-\u2064]/g,"");if(k){n=k(n,m)}return this.SVGhandleVariant(l,o,n)}});g.mo.Augment({toSVG:function(l,k){this.SVGgetStyles();var t=this.svg=this.SVG();this.SVGhandleSpace(t);if(this.data.length==0){t.Clean();this.SVGsaveData(t);return t}if(k!=null){return this.SVGstretchV(l,k)}else{if(l!=null){return this.SVG.strechH(l)}}var p=this.SVGgetScale(),r=this.SVGgetVariant();var z=this.getValues("largeop","displaystyle");if(z.largeop){r=a.FONTDATA.VARIANT[z.displaystyle?"-largeOp":"-smallOp"]}var y=this.CoreParent(),q=(y&&y.isa(g.msubsup)&&this!==y.data[0]),n=(q?this.SVGremapChars:null);if(this.data.join("").length===1&&y&&y.isa(g.munderover)&&this.CoreText(y.data[y.base]).length===1){var u=y.data[y.over],w=y.data[y.under];if(u&&this===u.CoreMO()&&y.Get("accent")){n=a.FONTDATA.REMAPACCENT}else{if(w&&this===w.CoreMO()&&y.Get("accentunder")){n=a.FONTDATA.REMAPACCENTUNDER}}}if(q&&this.data.join("").match(/['`"\u00B4\u2032-\u2037\u2057]/)){r=a.FONTDATA.VARIANT["-TeX-variant"]}for(var s=0,o=this.data.length;s<o;s++){if(this.data[s]){var A=this.data[s].toSVG(r,p,this.SVGremap,n),v=t.w;if(v===0&&-A.l>10*A.w){v+=-A.l}t.Add(A,v,0,true);if(A.skew){t.skew=A.skew}}}t.Clean();if(this.data.join("").length!==1){delete t.skew}if(z.largeop){t.y=a.TeX.axis_height-(t.h-t.d)/2/p;if(t.r>t.w){t.ic=t.r-t.w;t.w=t.r}}this.SVGhandleColor(t);this.SVGsaveData(t);return t},CoreParent:function(){var k=this;while(k&&k.isEmbellished()&&k.CoreMO()===this&&!k.isa(g.math)){k=k.Parent()}return k},CoreText:function(k){if(!k){return""}if(k.isEmbellished()){return k.CoreMO().data.join("")}while((k.isa(g.mrow)||k.isa(g.TeXAtom)||k.isa(g.mstyle)||k.isa(g.mphantom))&&k.data.length===1&&k.data[0]){k=k.data[0]}if(!k.isToken){return""}else{return k.data.join("")}},SVGremapChars:{"*":"\u2217",'"':"\u2033","\u00B0":"\u2218","\u00B2":"2","\u00B3":"3","\u00B4":"\u2032","\u00B9":"1"},SVGremap:function(l,k){l=l.replace(/-/g,"\u2212");if(k){l=l.replace(/'/g,"\u2032").replace(/`/g,"\u2035");if(l.length===1){l=k[l]||l}}return l},SVGcanStretch:function(o){if(!this.Get("stretchy")){return false}var p=this.data.join("");if(p.length>1){return false}var l=this.CoreParent();if(l&&l.isa(g.munderover)&&this.CoreText(l.data[l.base]).length===1){var n=l.data[l.over],k=l.data[l.under];if(n&&this===n.CoreMO()&&l.Get("accent")){p=a.FONTDATA.REMAPACCENT[p]||p}else{if(k&&this===k.CoreMO()&&l.Get("accentunder")){p=a.FONTDATA.REMAPACCENTUNDER[p]||p}}}p=a.FONTDATA.DELIMITERS[p.charCodeAt(0)];var m=(p&&p.dir==o.substr(0,1));if(!m){delete this.svg}return m},SVGstretchV:function(p,q){var m=this.svg||this.toSVG();var l=this.getValues("symmetric","maxsize","minsize");var o=a.TeX.axis_height,k=this.SVGgetMu(m),n;if(l.symmetric){n=2*Math.max(p-o,q+o)}else{n=p+q}l.maxsize=a.length2em(l.maxsize,k,m.h+m.d);l.minsize=a.length2em(l.minsize,k,m.h+m.d);n=Math.max(l.minsize,Math.min(l.maxsize,n));m=a.createDelimiter(this.data.join("").charCodeAt(0),n,m.scale);if(l.symmetric){n=(m.h+m.d)/2+o}else{n=(m.h+m.d)*p/(p+q)}m.y=n-m.h;this.SVGhandleSpace(m);this.SVGhandleColor(m);delete this.svg.element;this.SVGsaveData(m);return m},SVGstretchH:function(l){var n=this.svg||this.toSVG(),k=this.SVGgetMu(n);var m=this.getValues("maxsize","minsize","mathvariant","fontweight");if((m.fontweight==="bold"||parseInt(m.fontweight)>=600)&&!this.Get("mathvariant",true)){m.mathvariant=g.VARIANT.BOLD}m.maxsize=a.length2em(m.maxsize,k,n.w);m.minsize=a.length2em(m.minsize,k,n.w);l=Math.max(m.minsize,Math.min(m.maxsize,l));n=a.createDelimiter(this.data.join("").charCodeAt(0),l,n.scale,m.mathvariant);this.SVGhandleSpace(n);this.SVGhandleColor(n);delete this.svg.element;this.SVGsaveData(n);return n}});g.mtext.Augment({toSVG:function(){this.SVGgetStyles();var k,o,n=this.SVGgetScale();if(this.Parent().type==="merror"){k=this.SVG();this.SVGhandleSpace(k);o=i.G();o.Add(i.TEXT(0.9*n,this.data.join(""),{fill:"#C00",direction:this.Get("dir")}));k.Add(i.RECT(o.h+100,o.d+100,o.w+200,{fill:"#FF8",stroke:"#C00","stroke-width":50}),0,0);k.Add(o,150,0);k.H+=150;k.D+=50;k.Clean();this.SVGsaveData(k);return k}else{if(a.config.mtextFontInherit){k=this.SVG();this.SVGhandleSpace(k);var l=this.SVGgetVariant(),m={direction:this.Get("dir")};if(l.bold){m["font-weight"]="bold"}if(l.italic){m["font-style"]="italic"}k.Add(i.TEXT(n,this.data.join(""),m));k.Clean();this.SVGhandleColor(k);this.SVGsaveData(k);return k}else{return this.SUPER(arguments).toSVG.call(this)}}}});g.ms.Augment({toSVG:g.mbase.SVGautoload});g.mglyph.Augment({toSVG:g.mbase.SVGautoload});g.mspace.Augment({toSVG:function(){this.SVGgetStyles();var m=this.getValues("height","depth","width");m.mathbackground=this.mathbackground;if(this.background&&!this.mathbackground){m.mathbackground=this.background}var l=this.SVG(),k=this.SVGgetMu(l);l.h=a.length2em(m.height,k)/l.scale;l.d=a.length2em(m.depth,k)/l.scale;l.w=l.r=a.length2em(m.width,k)/l.scale;if(l.w<0){l.x=l.w;l.w=l.r=0}if(l.h<-l.d){l.d=-l.h}l.l=0;l.Clean();this.SVGhandleColor(l);this.SVGsaveData(l);return l}});g.mphantom.Augment({toSVG:function(k,m){this.SVGgetStyles();var l=this.SVG();if(this.data[0]!=null){this.SVGhandleSpace(l);l.Add(this.SVGdataStretched(0,k,m));l.Clean();while(l.element.firstChild){l.element.removeChild(l.element.firstChild)}}this.SVGhandleColor(l);this.SVGsaveData(l);if(l.removeable&&!l.element.firstChild){delete l.element}return l}});g.mpadded.Augment({toSVG:function(l,k){this.SVGgetStyles();var o=this.SVG();if(this.data[0]!=null){this.SVGhandleSpace(o);var m=this.SVGdataStretched(0,l,k),u=this.SVGgetMu(o);var t=this.getValues("height","depth","width","lspace","voffset"),r=0,q=0;if(t.lspace){r=this.SVGlength2em(m,t.lspace,u)}if(t.voffset){q=this.SVGlength2em(m,t.voffset,u)}var n=m.h,p=m.d,s=m.w;o.Add(m,r,q);o.Clean();o.h=n;o.d=p;o.w=s;o.removeable=false;if(t.height!==""){o.h=this.SVGlength2em(o,t.height,u,"h",0)}if(t.depth!==""){o.d=this.SVGlength2em(o,t.depth,u,"d",0)}if(t.width!==""){o.w=this.SVGlength2em(o,t.width,u,"w",0)}if(o.h>o.H){o.H=o.h}if(o.d>o.D){o.D=o.d}}this.SVGhandleColor(o);this.SVGsaveData(o);return o},SVGlength2em:function(o,r,l,s,k){if(k==null){k=-a.BIGDIMEN}var p=String(r).match(/width|height|depth/);var q=(p?o[p[0].charAt(0)]:(s?o[s]:0));var n=a.length2em(r,l,q);if(s&&String(r).match(/^\s*[-+]/)){return Math.max(k,o[s]+n)}else{return n}}});g.mrow.Augment({SVG:i.ROW,toSVG:function(){this.SVGgetStyles();var l=this.SVG();this.SVGhandleSpace(l);for(var n=0,k=this.data.length;n<k;n++){if(this.data[n]){l.Check(this.data[n])}}l.Stretch();l.Clean();if(this.SVGlineBreaks(l)){l=this.SVGmultiline(l)}this.SVGhandleColor(l);this.SVGsaveData(l);return l},SVGlineBreaks:function(k){if(!this.parent.linebreakContainer){return false}return(a.config.linebreaks.automatic&&k.w>a.linebreakWidth)||this.hasNewline()},SVGmultiline:function(k){g.mbase.SVGautoloadFile("multiline")},SVGstretchH:function(k){var l=this.data[this.core].SVGstretchH(k);this.SVGhandleColor(l);this.SVGsaveData(l);return l},SVGstretchV:function(l,m){var k=this.data[this.core].SVGstretchV(l,m);this.SVGhandleColor(k);this.SVGsaveData(k);return k}});g.mstyle.Augment({toSVG:function(){this.SVGgetStyles();var k=this.SVG();if(this.data[0]!=null){this.SVGhandleSpace(k);var l=k.Add(this.data[0].toSVG());k.Clean();if(l.ic){k.ic=l.ic}this.SVGhandleColor(k)}this.SVGsaveData(k);return k},SVGstretchH:function(k){return(this.data[0]!=null?this.data[0].SVGstretchH(k):i.NULL())},SVGstretchV:function(k,l){return(this.data[0]!=null?this.data[0].SVGstretchV(k,l):i.NULL())}});g.mfrac.Augment({toSVG:function(){this.SVGgetStyles();var w=this.SVG();this.SVGhandleSpace(w);var s=this.SVGchildSVG(0),y=this.SVGchildSVG(1);var C=this.getValues("displaystyle","linethickness","numalign","denomalign","bevelled");var r=w.scale=this.SVGgetScale(),n=C.displaystyle;var x=a.TeX.axis_height*r;if(C.bevelled){var B=(n?400:150);var A=Math.max(s.h+s.d,y.h+y.d)+2*B;var F=a.createDelimiter(47,A);w.Add(s,0,(s.d-s.h)/2+x+B);w.Add(F,s.w-B/2,(F.d-F.h)/2+x);w.Add(y,s.w+F.w-B,(y.d-y.h)/2+x-B)}else{var o=Math.max(s.w,y.w);var E=a.thickness2em(C.linethickness,r),m,l,D,z;var k=a.TeX.min_rule_thickness/a.em*1000;if(n){D=a.TeX.num1;z=a.TeX.denom1}else{D=(E===0?a.TeX.num3:a.TeX.num2);z=a.TeX.denom2}D*=r;z*=r;if(E===0){m=Math.max((n?7:3)*a.TeX.rule_thickness,2*k);l=(D-s.d)-(y.h-z);if(l<m){D+=(m-l)/2;z+=(m-l)/2}w.w=o;E=0}else{m=Math.max((n?2:0)*k+E,E/2+1.5*k);l=(D-s.d)-(x+E/2);if(l<m){D+=m-l}l=(x-E/2)-(y.h-z);if(l<m){z+=m-l}w.Add(i.RECT(E/2,E/2,o+2*E),0,x)}w.Align(s,C.numalign,E,D);w.Align(y,C.denomalign,E,-z)}w.Clean();this.SVGhandleColor(w);this.SVGsaveData(w);return w},SVGcanStretch:function(k){return false},SVGhandleSpace:function(k){if(!this.texWithDelims){k.x=(this.useMMLspacing?0:a.length2em(this.texSpacing()||0))+120;k.X=120}}});g.msqrt.Augment({toSVG:function(){this.SVGgetStyles();var r=this.SVG();this.SVGhandleSpace(r);var m=this.SVGchildSVG(0),s,o;var n=this.SVGgetScale();var w=a.TeX.rule_thickness*n,l,k,v,u=0;if(this.Get("displaystyle")){l=a.TeX.x_height*n}else{l=w}k=Math.max(w+l/4,1000*a.TeX.min_root_space/a.em);v=m.h+m.d+k+w;o=a.createDelimiter(8730,v,n);if(o.h+o.d>v){k=((o.h+o.d)-(v-w))/2}s=i.RECT(w,0,m.w);v=m.h+k+w;u=this.SVGaddRoot(r,o,u,o.h+o.d-v,n);r.Add(o,u,v-o.h);r.Add(s,u+o.w,v-s.h);r.Add(m,u+o.w,0);r.Clean();r.h+=w;r.H+=w;this.SVGhandleColor(r);this.SVGsaveData(r);return r},SVGaddRoot:function(l,m,k,o,n){return k}});g.mroot.Augment({toSVG:g.msqrt.prototype.toSVG,SVGaddRoot:function(n,l,q,o,k){var s=(l.isMultiChar?0.55:0.65)*l.w;if(this.data[1]){var p=this.data[1].toSVG();p.x=0;var m=this.SVGrootHeight(l.h+l.d,k,p)-o;var r=Math.min(p.w,p.r);q=Math.max(r,s);n.Add(p,q-r,m)}else{s=q}return q-s},SVGrootHeight:function(m,l,k){return 0.45*(m-900*l)+600*l+Math.max(0,k.d-75)}});g.mfenced.Augment({SVG:i.ROW,toSVG:function(){this.SVGgetStyles();var l=this.SVG();this.SVGhandleSpace(l);if(this.data.open){l.Check(this.data.open)}if(this.data[0]!=null){l.Check(this.data[0])}for(var n=1,k=this.data.length;n<k;n++){if(this.data[n]){if(this.data["sep"+n]){l.Check(this.data["sep"+n])}l.Check(this.data[n])}}if(this.data.close){l.Check(this.data.close)}l.Stretch();l.Clean();this.SVGhandleColor(l);this.SVGsaveData(l);return l}});g.menclose.Augment({toSVG:g.mbase.SVGautoload});g.maction.Augment({toSVG:g.mbase.SVGautoload});g.semantics.Augment({toSVG:function(){this.SVGgetStyles();var k=this.SVG();if(this.data[0]!=null){this.SVGhandleSpace(k);k.Add(this.data[0].toSVG());k.Clean()}else{k.Clean()}this.SVGsaveData(k);return k},SVGstretchH:function(k){return(this.data[0]!=null?this.data[0].SVGstretchH(k):i.NULL())},SVGstretchV:function(k,l){return(this.data[0]!=null?this.data[0].SVGstretchV(k,l):i.NULL())}});g.munderover.Augment({toSVG:function(F,C){this.SVGgetStyles();var l=this.getValues("displaystyle","accent","accentunder","align");if(!l.displaystyle&&this.data[this.base]!=null&&this.data[this.base].CoreMO().Get("movablelimits")){return g.msubsup.prototype.toSVG.call(this)}var E=this.SVG();this.SVGhandleSpace(E);var M=E.scale=this.SVGgetScale();var p=[],K=[],u,J,G,n=-a.BIGDIMEN,I=n;for(J=0,G=this.data.length;J<G;J++){if(this.data[J]!=null){if(J==this.base){p[J]=this.SVGdataStretched(J,F,C);K[J]=(C!=null||F==null)&&this.data[J].SVGcanStretch("Horizontal")}else{p[J]=this.data[J].toSVG();K[J]=this.data[J].SVGcanStretch("Horizontal")}if(p[J].w>I){I=p[J].w}if(!K[J]&&I>n){n=I}}}if(C==null&&F!=null){n=F}else{if(n==-a.BIGDIMEN){n=I}}for(J=I=0,G=this.data.length;J<G;J++){if(this.data[J]){if(K[J]){p[J]=this.data[J].SVGstretchH(n)}if(p[J].w>I){I=p[J].w}}}var B=a.TeX.rule_thickness;var o=p[this.base]||{w:0,h:0,d:0,H:0,D:0,l:0,r:0,y:0,scale:M};var s,q,w,v,r,A,H,L=0;if(o.ic){L=1.3*o.ic+0.05}for(J=0,G=this.data.length;J<G;J++){if(this.data[J]!=null){u=p[J];r=a.TeX.big_op_spacing5*M;var z=(J!=this.base&&l[this.ACCENTS[J]]);if(z&&u.w<=1){u.x=-u.l;p[J]=i.G().With({removeable:false});p[J].Add(u);p[J].Clean();p[J].w=-u.l;u=p[J]}A={left:0,center:(I-u.w)/2,right:I-u.w}[l.align];s=A;q=0;if(J==this.over){if(z){H=B*M;r=0;if(o.skew){s+=o.skew}}else{w=a.TeX.big_op_spacing1*M;v=a.TeX.big_op_spacing3*M;H=Math.max(w,v-Math.max(0,u.d))}H=Math.max(H,1500/a.em);s+=L/2;q=o.y+o.h+u.d+H;u.h+=r;if(u.h>u.H){u.H=u.h}}else{if(J==this.under){if(z){H=3*B*M;r=0}else{w=a.TeX.big_op_spacing2*M;v=a.TeX.big_op_spacing4*M;H=Math.max(w,v-u.h)}H=Math.max(H,1500/a.em);s-=L/2;q=o.y-(o.d+u.h+H);u.d+=r;if(u.d>u.D){u.D=u.d}}}E.Add(u,s,q)}}E.Clean();this.SVGhandleColor(E);this.SVGsaveData(E);return E}});g.msubsup.Augment({toSVG:function(G,z){this.SVGgetStyles();var B=this.SVG();this.SVGhandleSpace(B);var K=B.scale=this.SVGgetScale(),E=this.SVGgetMu(B);var m=B.Add(this.SVGdataStretched(this.base,G,z));var l=(this.data[this.sup]||this.data[this.sub]||this).SVGgetScale();var I=a.TeX.x_height*K,y=a.TeX.scriptspace*K;var k,n;if(this.SVGnotEmpty(this.data[this.sup])){k=this.data[this.sup].toSVG();k.w+=y;k.r=Math.max(k.w,k.r)}if(this.SVGnotEmpty(this.data[this.sub])){n=this.data[this.sub].toSVG();n.w+=y;n.r=Math.max(n.w,n.r)}var C=a.TeX.sup_drop*l,A=a.TeX.sub_drop*l;var w=m.h+(m.y||0)-C,o=m.d-(m.y||0)+A,J=0,F;if(m.ic){m.w-=m.ic;J=1.3*m.ic+0.05}if(this.data[this.base]&&(this.data[this.base].type==="mi"||this.data[this.base].type==="mo")){if(this.data[this.base].data.join("").length===1&&m.scale===1&&!m.stretched&&!this.data[this.base].Get("largeop")){w=o=0}}var H=this.getValues("subscriptshift","superscriptshift");H.subscriptshift=(H.subscriptshift===""?0:a.length2em(H.subscriptshift,E));H.superscriptshift=(H.superscriptshift===""?0:a.length2em(H.superscriptshift,E));if(!k){if(n){o=Math.max(o,a.TeX.sub1*K,n.h-(4/5)*I,H.subscriptshift);B.Add(n,m.w,-o);this.data[this.sub].SVGdata.dy=-o}}else{if(!n){values=this.getValues("displaystyle","texprimestyle");F=a.TeX[(values.displaystyle?"sup1":(values.texprimestyle?"sup3":"sup2"))];w=Math.max(w,F*K,k.d+(1/4)*I,H.superscriptshift);B.Add(k,m.w+J,w);this.data[this.sup].SVGdata.dx=J;this.data[this.sup].SVGdata.dy=w}else{o=Math.max(o,a.TeX.sub2*K);var x=a.TeX.rule_thickness*K;if((w-k.d)-(n.h-o)<3*x){o=3*x-w+k.d+n.h;C=(4/5)*I-(w-k.d);if(C>0){w+=C;o-=C}}B.Add(k,m.w+J,Math.max(w,H.superscriptshift));B.Add(n,m.w,-Math.max(o,H.subscriptshift));this.data[this.sup].SVGdata.dx=J;this.data[this.sup].SVGdata.dy=Math.max(w,H.superscriptshift);this.data[this.sub].SVGdata.dy=-Math.max(o,H.subscriptshift)}}B.Clean();this.SVGhandleColor(B);this.SVGsaveData(B);return B}});g.mmultiscripts.Augment({toSVG:g.mbase.SVGautoload});g.mtable.Augment({toSVG:g.mbase.SVGautoload});g["annotation-xml"].Augment({toSVG:g.mbase.SVGautoload});g.math.Augment({SVG:i.Subclass({type:"svg",removeable:false}),toSVG:function(t,m){if(this.data[0]){this.SVGgetStyles();g.mbase.prototype.displayAlign=c.config.displayAlign;g.mbase.prototype.displayIndent=c.config.displayIndent;var q=i.G({stroke:"black",fill:"black","stroke-width":0,transform:"matrix(1 0 0 -1 0 0)"}).With({removeable:false});q.Add(this.data[0].toSVG(),0,0,true);q.Clean();this.SVGhandleColor(q);var s=this.SVG();s.element.setAttribute("xmlns:xlink",j);s.Add(q);s.Clean();this.SVGsaveData(s);var p=Math.max(-s.l,0),k=Math.max(s.r-s.w,0);var n=s.element.style;n.width=a.Ex(p+s.w+k);n.height=a.Ex(s.H+s.D+2*a.em);n.verticalAlign=a.Ex(-s.D-3*a.em);n.marginLeft=a.Ex(-p);n.marginRight=a.Ex(-k);s.element.setAttribute("viewBox",(-p)+" "+(-s.H-a.em)+" "+(p+s.w+k)+" "+(s.H+s.D+2*a.em));s.element.style.margin="1px 0px";if(s.H>s.h||s.D>s.d){var o=e.Element("span",{style:{display:"inline-block","white-space":"nowrap",padding:"1px 0px"},isMathJax:true},[["span",{style:{display:"inline-block",position:"relative",isMathJax:true,width:a.Ex(s.w),height:a.Ex(s.h+s.d),"vertical-align":a.Ex(-s.d)}}]]);o.firstChild.appendChild(s.element);s.element=o;n.verticalAlign=n.margin="";n.position="absolute";n.bottom=a.Ex(s.d-s.D);n.left=0}t.appendChild(s.element);s.element=null;if(!this.isMultiline&&this.Get("display")==="block"){var u=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(u.indentalignfirst!==g.INDENTALIGN.INDENTALIGN){u.indentalign=u.indentalignfirst}if(u.indentalign===g.INDENTALIGN.AUTO){u.indentalign=this.displayAlign}m.style.textAlign=u.indentalign;if(u.indentshiftfirst!==g.INDENTSHIFT.INDENTSHIFT){u.indentshift=u.indentshiftfirst}if(u.indentshift==="auto"){u.indentshift=this.displayIndent}if(u.indentshift&&u.indentalign!==g.INDENTALIGN.CENTER&&!s.hasIndent){t.style[{left:"marginLeft",right:"marginRight"}[u.indentalign]]=a.Ex(a.length2em(u.indentshift))}}}return t}});g.TeXAtom.Augment({toSVG:function(){this.SVGgetStyles();var k=this.SVG();this.SVGhandleSpace(k);if(this.data[0]!=null){var l=this.data[0].toSVG(),m=0;if(this.texClass===g.TEXCLASS.VCENTER){m=a.TeX.axis_height-(l.h+l.d)/2+l.d}k.Add(l,0,m);k.ic=l.ic}this.SVGhandleColor(k);this.SVGsaveData(k);return k}});c.Register.StartupHook("onLoad",function(){setTimeout(MathJax.Callback(["loadComplete",a,"jax.js"]),0)})});c.Browser.Select({Opera:function(k){a.Augment({operaZoomRefresh:true})}});c.Register.StartupHook("End Cookie",function(){if(c.config.menuSettings.zoom!=="None"){h.Require("[MathJax]/extensions/MathZoom.js")}});if(!document.createElementNS){if(!document.namespaces.svg){document.namespaces.add("svg",b)}a.Augment({Element:function(k,l){var m=(typeof(k)==="string"?document.createElement("svg:"+k):k);m.isMathJax=true;if(l){for(var n in l){if(l.hasOwnProperty(n)){m.setAttribute(n,l[n].toString())}}}return m}})}})(MathJax.Ajax,MathJax.Hub,MathJax.HTML,MathJax.OutputJax.SVG);
MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,d=MathJax.OutputJax.SVG,b=d.BBOX;a.mtable.Augment({toSVG:function(V){this.SVGgetStyles();var l=this.SVG();if(this.data.length===0){this.SVGsaveData(l);return l}var aI=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");if(aI.width.match(/%$/)){l.width=aI.width=Math.floor(d.cwidth*parseFloat(aI.width)/100)+"px"}var al=this.SVGgetScale(),t=this.SVGgetMu(l);var aF=-1;var v=[],E=[],h=[],L=[],G=[],aD,aC,u=-1,aA,r,av,O,aj,z;var aK=d.FONTDATA.baselineskip*al*aI.useHeight,aw,Z=d.FONTDATA.lineH*al,ad=d.FONTDATA.lineD*al;for(aD=0,aA=this.data.length;aD<aA;aD++){O=this.data[aD];av=(O.type==="mlabeledtr"?aF:0);L[aD]=[];v[aD]=E[aD]=0;for(aC=av,r=O.data.length+av;aC<r;aC++){if(h[aC]==null){if(aC>u){u=aC}G[aC]=b.G();h[aC]=-d.BIGDIMEN}aj=O.data[aC-av];L[aD][aC]=aj.toSVG();if(aj.isEmbellished()){z=aj.CoreMO();var aH=z.Get("minsize",true);if(aH){if(z.SVGcanStretch("Vertical")){aw=z.SVGdata.h+z.SVGdata.d;if(aw){aH=d.length2em(aH,t,aw);if(aH*z.SVGdata.h/aw>v[aC]){v[aC]=aH*z.SVGdata.h/aw}if(aH*z.SVGdata.d/aw>E[aC]){E[aC]=aH*z.SVGdata.d/aw}}}else{if(z.SVGcanStretch("Horizontal")){aH=d.length2em(aH,t,z.SVGdata.w);if(aH>h[aC]){h[aC]=aH}}}}}if(L[aD][aC].h>v[aD]){v[aD]=L[aD][aC].h}if(L[aD][aC].d>E[aD]){E[aD]=L[aD][aC].d}if(L[aD][aC].w>h[aC]){h[aC]=L[aD][aC].w}}}if(v[0]+E[0]){v[0]=Math.max(v[0],Z)}if(v[L.length-1]+E[L.length-1]){E[L.length-1]=Math.max(E[L.length-1],ad)}var ak=MathJax.Hub.SplitList;var ai=ak(aI.columnspacing),Q=ak(aI.rowspacing),af=ak(aI.columnalign),I=ak(aI.rowalign),K=ak(aI.columnlines),g=ak(aI.rowlines),an=ak(aI.columnwidth),ar=[];for(aD=0,aA=ai.length;aD<aA;aD++){ai[aD]=d.length2em(ai[aD],t)}for(aD=0,aA=Q.length;aD<aA;aD++){Q[aD]=d.length2em(Q[aD],t)}while(ai.length<u){ai.push(ai[ai.length-1])}while(af.length<=u){af.push(af[af.length-1])}while(K.length<u){K.push(K[K.length-1])}while(an.length<=u){an.push(an[an.length-1])}while(Q.length<L.length){Q.push(Q[Q.length-1])}while(I.length<=L.length){I.push(I[I.length-1])}while(g.length<L.length){g.push(g[g.length-1])}if(G[aF]){af[aF]=(aI.side.substr(0,1)==="l"?"left":"right");ai[aF]=-h[aF]}for(aD=0,aA=L.length;aD<aA;aD++){O=this.data[aD];ar[aD]=[];if(O.rowalign){I[aD]=O.rowalign}if(O.columnalign){ar[aD]=ak(O.columnalign);while(ar[aD].length<=u){ar[aD].push(ar[aD][ar[aD].length-1])}}}if(aI.equalrows){var R=Math.max.apply(Math,v),am=Math.max.apply(Math,E);for(aD=0,aA=L.length;aD<aA;aD++){av=((R+am)-(v[aD]+E[aD]))/2;v[aD]+=av;E[aD]+=av}}aw=v[0]+E[L.length-1];for(aD=0,aA=L.length-1;aD<aA;aD++){aw+=Math.max((v[aD]+E[aD]?aK:0),E[aD]+v[aD+1]+Q[aD])}var ab=0,X=0,ax,aG=aw;if(aI.frame!=="none"||(aI.columnlines+aI.rowlines).match(/solid|dashed/)){var q=ak(aI.framespacing);if(q.length!=2){q=ak(this.defaults.framespacing)}ab=d.length2em(q[0],t);X=d.length2em(q[1],t);aG=aw+2*X}var e,au,az="";if(typeof(aI.align)!=="string"){aI.align=String(aI.align)}if(aI.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){az=RegExp.$3;aI.align=RegExp.$1}else{aI.align=this.defaults.align}if(az!==""){az=parseInt(az);if(az<0){az=L.length+1+az}if(az<1){az=1}else{if(az>L.length){az=L.length}}e=0;au=-(aw+X)+v[0];for(aD=0,aA=az-1;aD<aA;aD++){var U=Math.max((v[aD]+E[aD]?aK:0),E[aD]+v[aD+1]+Q[aD]);e+=U;au+=U}}else{e=({top:-(v[0]+X),bottom:aw+X-v[0],center:aw/2-v[0],baseline:aw/2-v[0],axis:aw/2+d.TeX.axis_height*al-v[0]})[aI.align];au=({top:-(aw+2*X),bottom:0,center:-(aw/2+X),baseline:-(aw/2+X),axis:d.TeX.axis_height*al-aw/2-X})[aI.align]}var ao,at=0,S=0,T=0,ay=0,aE=0,o=[],w=[],ag=1;if(aI.equalcolumns&&aI.width!=="auto"){ao=d.length2em(aI.width,t);for(aD=0,aA=Math.min(u+1,ai.length);aD<aA;aD++){ao-=ai[aD]}ao/=u+1;for(aD=0,aA=Math.min(u+1,an.length);aD<aA;aD++){h[aD]=ao}}else{for(aD=0,aA=Math.min(u+1,an.length);aD<aA;aD++){if(an[aD]==="auto"){S+=h[aD]}else{if(an[aD]==="fit"){w[aE]=aD;aE++;S+=h[aD]}else{if(an[aD].match(/%$/)){o[ay]=aD;ay++;T+=h[aD];at+=d.length2em(an[aD],t,1)}else{h[aD]=d.length2em(an[aD],t);S+=h[aD]}}}}if(aI.width==="auto"){if(at>0.98){ag=T/(S+T);ao=S+T}else{ao=S/(1-at)}}else{ao=d.length2em(aI.width,t);for(aD=0,aA=Math.min(u+1,ai.length);aD<aA;aD++){ao-=ai[aD]}}for(aD=0,aA=o.length;aD<aA;aD++){h[o[aD]]=d.length2em(an[o[aD]],t,ao*ag);S+=h[o[aD]]}if(Math.abs(ao-S)>0.01){if(aE&&ao>S){ao=(ao-S)/aE;for(aD=0,aA=w.length;aD<aA;aD++){h[w[aD]]+=ao}}else{ao=ao/S;for(aC=0;aC<=u;aC++){h[aC]*=ao}}}if(aI.equalcolumns){var ac=Math.max.apply(Math,h);for(aC=0;aC<=u;aC++){h[aC]=ac}}}var ap=e,k,aB;av=(G[aF]?aF:0);for(aC=av;aC<=u;aC++){G[aC].w=h[aC];for(aD=0,aA=L.length;aD<aA;aD++){if(L[aD][aC]){av=(this.data[aD].type==="mlabeledtr"?aF:0);aj=this.data[aD].data[aC-av];if(aj.SVGcanStretch("Horizontal")){L[aD][aC]=aj.SVGstretchH(h[aC])}else{if(aj.SVGcanStretch("Vertical")){z=aj.CoreMO();var aa=z.symmetric;z.symmetric=false;L[aD][aC]=aj.SVGstretchV(v[aD],E[aD]);z.symmetric=aa}}aB=aj.rowalign||this.data[aD].rowalign||I[aD];k=({top:v[aD]-L[aD][aC].h,bottom:L[aD][aC].d-E[aD],center:((v[aD]-E[aD])-(L[aD][aC].h-L[aD][aC].d))/2,baseline:0,axis:0})[aB]||0;aB=(aj.columnalign||ar[aD][aC]||af[aC]);G[aC].Align(L[aD][aC],aB,0,ap+k)}if(aD<L.length-1){ap-=Math.max((v[aD]+E[aD]?aK:0),E[aD]+v[aD+1]+Q[aD])}}ap=e}var ae=1.5*d.em;var aq=ab-ae/2;for(aC=0;aC<=u;aC++){l.Add(G[aC],aq,0);aq+=h[aC]+ai[aC];if(K[aC]!=="none"&&aC<u&&aC!==aF){l.Add(b.VLINE(aG,ae,K[aC]),aq-ai[aC]/2,au)}}l.w+=ab;l.d=-au;l.h=aG+au;ax=l.w;if(aI.frame!=="none"){l.Add(b.HLINE(ax,ae,aI.frame),0,au+aG-ae);l.Add(b.HLINE(ax,ae,aI.frame),0,au);l.Add(b.VLINE(aG,ae,aI.frame),0,au);l.Add(b.VLINE(aG,ae,aI.frame),ax-ae,au)}ap=e-ae/2;for(aD=0,aA=L.length-1;aD<aA;aD++){k=Math.max(aK,E[aD]+v[aD+1]+Q[aD]);if(g[aD]!=="none"){l.Add(b.HLINE(ax,ae,g[aD]),0,ap-E[aD]-(k-E[aD]-v[aD+1])/2)}ap-=k}l.Clean();this.SVGhandleSpace(l);this.SVGhandleColor(l);if(G[aF]){var N=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(N.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){N.indentalign=N.indentalignfirst}if(N.indentalign===a.INDENTALIGN.AUTO){N.indentalign=this.displayAlign}if(N.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){N.indentshift=N.indentshiftfirst}if(N.indentshift==="auto"){N.indentshift=this.displayIndent}var ah=(N.indentshift?d.length2em(N.indentshift,t):0);var aJ=d.length2em(aI.minlabelspacing,t);var B=l;l=this.SVG();if(N.indentalign===a.INDENTALIGN.CENTER){l.w=l.r=d.length2em(d.cwidth+"px");ah=0;l.hasIndent=true}else{if(af[aF]!==N.indentalign){l.w=l.r=d.length2em(d.cwidth+"px")-ah-aJ;ah=aJ=0}else{l.w=l.r=B.w+ah;l.hasIndent=true}}l.Align(B,N.indentalign,ah,0);l.Align(G[aF],af[aF],aJ,0)}this.SVGsaveData(l);return l},SVGhandleSpace:function(e){if(!this.hasFrame&&!e.width){e.x=e.X=167}this.SUPER(arguments).SVGhandleSpace.call(this,e)}});a.mtd.Augment({toSVG:function(e,g){var f=this.svg=this.SVG();if(this.data[0]){f.Add(this.SVGdataStretched(0,e,g));f.Clean()}this.SVGhandleColor(f);this.SVGsaveData(f);return f}});MathJax.Hub.Startup.signal.Post("SVG mtable Ready");MathJax.Ajax.loadComplete(d.autoloadDir+"/mtable.js")});
MathJax.Ajax.loadComplete("[MathJax]/config/TeX-AMS-MML_SVG-full.js");




OPS/xhtml/science11/mathjax/jax/input/TeX/config.js
/*
 *  /MathJax/jax/input/TeX/config.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");




OPS/xhtml/science11/mathjax/config/TeX-AMS_HTML-full.js
/*
 *  /MathJax/config/TeX-AMS_HTML-full.js
 *  
 *  Copyright (c) 2010-2013 The MathJax Consortium
 *
 *  Part of the MathJax library.
 *  See http://www.mathjax.org for details.
 * 
 *  Licensed under the Apache License, Version 2.0;
 *  you may not use this file except in compliance with the License.
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 */

MathJax.Ajax.Preloading(
  "[MathJax]/jax/input/TeX/config.js",
  "[MathJax]/jax/output/HTML-CSS/config.js",
  "[MathJax]/extensions/tex2jax.js",
  "[MathJax]/extensions/MathEvents.js",
  "[MathJax]/extensions/MathZoom.js",
  "[MathJax]/extensions/MathMenu.js",
  "[MathJax]/jax/element/mml/jax.js",
  "[MathJax]/extensions/toMathML.js",
  "[MathJax]/extensions/TeX/noErrors.js",
  "[MathJax]/extensions/TeX/noUndefined.js",
  "[MathJax]/jax/input/TeX/jax.js",
  "[MathJax]/extensions/TeX/AMSmath.js",
  "[MathJax]/extensions/TeX/AMSsymbols.js",
  "[MathJax]/jax/output/HTML-CSS/jax.js",
  "[MathJax]/jax/output/HTML-CSS/autoload/mtable.js"
);

MathJax.Hub.Config({"v1.0-compatible":false});

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.3",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/[:"'<>&]/g,"")},formatURL:function(a){return"#"+escape(a)},useLabelIds:true}}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");
MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");
MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");
MathJax.Extension["TeX/noUndefined"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
(function(d,c,i){var h,g="\u00A0";var j=function(l){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",l]].concat([].slice.call(arguments,1)))};var e=MathJax.Object.Subclass({Init:function(m,l){this.global={isInner:l};this.data=[b.start(this.global)];if(m){this.data[0].env=m}this.env=this.data[0].env},Push:function(){var n,l,o,p;for(n=0,l=arguments.length;n<l;n++){o=arguments[n];if(o instanceof h.mbase){o=b.mml(o)}o.global=this.global;p=(this.data.length?this.Top().checkItem(o):true);if(p instanceof Array){this.Pop();this.Push.apply(this,p)}else{if(p instanceof b){this.Pop();this.Push(p)}else{if(p){this.data.push(o);if(o.env){for(var q in this.env){if(this.env.hasOwnProperty(q)){o.env[q]=this.env[q]}}this.env=o.env}else{o.env=this.env}}}}}},Pop:function(){var l=this.data.pop();if(!l.isOpen){delete l.env}this.env=(this.data.length?this.Top().env:{});return l},Top:function(l){if(l==null){l=1}if(this.data.length<l){return null}return this.data[this.data.length-l]},Prev:function(l){var m=this.Top();if(l){return m.data[m.data.length-1]}else{return m.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(l,m){if(l==null){l=true}if(this.data.length===1&&!m){return this.data[0]}return h.mrow.apply(h,this.data).With((l?{inferred:true}:{}))},checkItem:function(l){if(l.type==="over"&&this.isOpen){l.num=this.mmlData(false);this.data=[]}if(l.type==="cell"&&this.isOpen){if(l.linebreak){return false}d.Error(["Misplaced","Misplaced %1",l.name])}if(l.isClose&&this[l.type+"Error"]){d.Error(this[l.type+"Error"])}if(!l.isNotStack){return true}this.Push(l.data[0]);return false},With:function(l){for(var m in l){if(l.hasOwnProperty(m)){this[m]=l[m]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(l){this.SUPER(arguments).Init.call(this);this.global=l},checkItem:function(l){if(l.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,l)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(m){if(m.type==="close"){var l=this.mmlData();return b.mml(h.TeXAtom(l))}return this.SUPER(arguments).checkItem.call(this,m)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(l){if(this.data[0].type!=="msubsup"){return[h.msup(this.data[0],this.data[1]),l]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],l]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(l){if(l.type==="open"||l.type==="left"){return true}if(l.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{l.data[0]=h.mrow(this.primes.With({variantForm:true}),l.data[0])}}this.data[0].SetData(this.position,l.data[0]);return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,l)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(n,l){if(n.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",n.name])}if(n.isClose){var m=h.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){m.linethickness=this.thickness}if(this.open||this.close){m.texClass=h.TEXCLASS.INNER;m.texWithDelims=true;m=d.fenced(this.open,m,this.close)}return[b.mml(m),n]}return this.SUPER(arguments).checkItem.call(this,n)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(l){if(l.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),l.delim))}return this.SUPER(arguments).checkItem.call(this,l)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(l){if(l.type==="end"){if(l.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,l.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(l.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,l)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(m){if(!m.isClose){return this.SUPER(arguments).checkItem.call(this,m)}var l=h.mstyle.apply(h,this.data).With(this.styles);return[b.mml(l),m]}});b.position=b.Subclass({type:"position",checkItem:function(m){if(m.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(m.isNotStack){var l=m.mmlData();switch(this.move){case"vertical":l=h.mpadded(l).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(l)];case"horizontal":return[b.mml(this.left),m,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,m)}});b.array=b.Subclass({type:"array",isOpen:true,arraydef:{},Init:function(){this.table=[];this.row=[];this.env={};this.frame=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(m){if(m.isClose&&m.type!=="over"){if(m.isEntry){this.EndEntry();this.clearEnv();return false}if(m.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var l=h.mtable.apply(h,this.table).With(this.arraydef);if(this.frame.length===4){l.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){l.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}l=h.menclose(l).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){l.padding=0}}}if(this.open||this.close){l=d.fenced(this.open,l,this.close)}l=b.mml(l);if(this.requireClose){if(m.type==="close"){return l}d.Error(["MissingCloseBrace","Missing close brace"])}return[l,m]}return this.SUPER(arguments).checkItem.call(this,m)},EndEntry:function(){this.row.push(h.mtd.apply(h,this.data));this.data=[]},EndRow:function(){this.table.push(h.mtr.apply(h,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var l=this.arraydef.rowlines.split(/ /);if(l.length===this.table.length){this.frame.push("bottom");l.pop();this.arraydef.rowlines=l.join(" ")}else{if(l.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var m=this.arraydef.rowspacing.split(/ /);while(m.length<this.table.length){m.push(this.rowspacing+"em")}this.arraydef.rowspacing=m.join(" ")}},clearEnv:function(){for(var l in this.env){if(this.env.hasOwnProperty(l)){delete this.env[l]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(m){if(this.data[0]){if(m.type!=="mml"||!m.data[0]){return[this.data[0],m]}if(m.data[0].isa(h.mspace)){return[this.data[0],m]}var l=m.data[0];if(l.isEmbellished()){l=l.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][l.Get("texClass")]){return[this.data[0],m]}return[this.data[0],h.mo(h.entity("#x2061")).With({texClass:h.TEXCLASS.NONE}),m]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(m){var l,n;if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"&&m.data[0].type.match(/^(mo|mi|mtext)$/)){l=m.data[0],n=l.data.join("");if(n.length===1&&!l.movesupsub){n=b.not.remap[n.charCodeAt(0)];if(n){l.SetData(0,h.chars(String.fromCharCode(n)))}else{l.Append(h.chars("\u0338"))}return m}}l=h.mpadded(h.mtext("\u29F8")).With({width:0});l=h.TeXAtom(l).With({texClass:h.TEXCLASS.REL});return[l,m]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}var n=this.ldots;if(m.type==="mml"&&m.data[0].isEmbellished()){var l=m.data[0].CoreMO().Get("texClass");if(l===h.TEXCLASS.BIN||l===h.TEXCLASS.REL){n=this.cdots}}return[n,m]}});var f={Add:function(l,o,n){if(!o){o=this}for(var m in l){if(l.hasOwnProperty(m)){if(typeof l[m]==="object"&&!(l[m] instanceof Array)&&(typeof o[m]==="object"||typeof o[m]==="function")){this.Add(l[m],o[m],l[m],n)}else{if(!o[m]||!o[m].isUser||!n){o[m]=l[m]}}}}return o}};var k=function(){h=MathJax.ElementJax.mml;c.Insert(f,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:h.VARIANT.NORMAL}],aleph:["2135",{mathvariant:h.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:h.VARIANT.NORMAL}],Re:["211C",{mathvariant:h.VARIANT.NORMAL}],Im:["2111",{mathvariant:h.VARIANT.NORMAL}],partial:["2202",{mathvariant:h.VARIANT.NORMAL}],infty:["221E",{mathvariant:h.VARIANT.NORMAL}],prime:["2032",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:h.VARIANT.NORMAL}],nabla:["2207",{mathvariant:h.VARIANT.NORMAL}],top:["22A4",{mathvariant:h.VARIANT.NORMAL}],bot:["22A5",{mathvariant:h.VARIANT.NORMAL}],angle:["2220",{mathvariant:h.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:h.VARIANT.NORMAL}],backslash:["2216",{mathvariant:h.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:h.VARIANT.NORMAL}],exists:["2203",{mathvariant:h.VARIANT.NORMAL}],neg:["00AC",{mathvariant:h.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:h.VARIANT.NORMAL}],flat:["266D",{mathvariant:h.VARIANT.NORMAL}],natural:["266E",{mathvariant:h.VARIANT.NORMAL}],sharp:["266F",{mathvariant:h.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:h.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:h.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:h.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:h.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:h.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:h.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:h.TEXCLASS.OP}],intop:["222B",{texClass:h.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:h.TEXCLASS.OP}],iiint:["222D",{texClass:h.TEXCLASS.OP}],prod:["220F",{texClass:h.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:h.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:h.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:h.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:h.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:h.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:h.TEXCLASS.PUNCT}],colon:["003A",{texClass:h.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:h.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2225",{texClass:h.TEXCLASS.ORD}],"\\|":["2225",{texClass:h.TEXCLASS.ORD}],"\\vert":["|",{texClass:h.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",h.VARIANT.NORMAL],mit:["SetFont",h.VARIANT.ITALIC],oldstyle:["SetFont",h.VARIANT.OLDSTYLE],cal:["SetFont",h.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",h.VARIANT.BOLD],bbFont:["SetFont",h.VARIANT.DOUBLESTRUCK],scr:["SetFont",h.VARIANT.SCRIPT],frak:["SetFont",h.VARIANT.FRAKTUR],sf:["SetFont",h.VARIANT.SANSSERIF],tt:["SetFont",h.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF"],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",h.LENGTH.THINMATHSPACE],":":["Spacer",h.LENGTH.MEDIUMMATHSPACE],">":["Spacer",h.LENGTH.MEDIUMMATHSPACE],";":["Spacer",h.LENGTH.THICKMATHSPACE],"!":["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",h.LENGTH.THINMATHSPACE],negthinspace:["Spacer",h.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",h.TEXCLASS.ORD,0.85],Big:["MakeBig",h.TEXCLASS.ORD,1.15],bigg:["MakeBig",h.TEXCLASS.ORD,1.45],Bigg:["MakeBig",h.TEXCLASS.ORD,1.75],bigl:["MakeBig",h.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",h.TEXCLASS.OPEN,1.15],biggl:["MakeBig",h.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",h.TEXCLASS.OPEN,1.75],bigr:["MakeBig",h.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",h.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",h.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",h.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",h.TEXCLASS.REL,0.85],Bigm:["MakeBig",h.TEXCLASS.REL,1.15],biggm:["MakeBig",h.TEXCLASS.REL,1.45],Biggm:["MakeBig",h.TEXCLASS.REL,1.75],mathord:["TeXAtom",h.TEXCLASS.ORD],mathop:["TeXAtom",h.TEXCLASS.OP],mathopen:["TeXAtom",h.TEXCLASS.OPEN],mathclose:["TeXAtom",h.TEXCLASS.CLOSE],mathbin:["TeXAtom",h.TEXCLASS.BIN],mathrel:["TeXAtom",h.TEXCLASS.REL],mathpunct:["TeXAtom",h.TEXCLASS.PUNCT],mathinner:["TeXAtom",h.TEXCLASS.INNER],vcenter:["TeXAtom",h.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",h.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],leqalignno:["Matrix",null,null,"right left right",h.LENGTH.THICKMATHSPACE+" 3em",".5em","D"],bmod:["Macro","\\mathbin{\\mmlToken{mo}{mod}}"],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it{\\text{#1}}}",1],textbf:["Macro","\\mathord{\\bf{\\text{#1}}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde",begin:"Begin",end:"End",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var l=this.config.Macros;for(var m in l){if(l.hasOwnProperty(m)){if(typeof(l[m])==="string"){f.macros[m]=["Macro",l[m]]}else{f.macros[m]=["Macro"].concat(l[m])}f.macros[m].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(m,n){this.string=m;this.i=0;this.macroCount=0;var l;if(n){l={};for(var o in n){if(n.hasOwnProperty(o)){l[o]=n[o]}}}this.stack=d.Stack(l,!!n);this.Parse();this.Push(b.stop())},Parse:function(){var m,l;while(this.i<this.string.length){m=this.string.charAt(this.i++);l=m.charCodeAt(0);if(l>=55296&&l<56320){m+=this.string.charAt(this.i++)}if(f.special[m]){this[f.special[m]](m)}else{if(f.letter.test(m)){this.Variable(m)}else{if(f.digit.test(m)){this.Number(m)}else{this.Other(m)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(l){return l},ControlSequence:function(o){var l=this.GetCS(),n=this.csFindMacro(l);if(n){if(!(n instanceof Array)){n=[n]}var m=n[0];if(!(m instanceof Function)){m=this[m]}m.apply(this,[o+l].concat(n.slice(1)))}else{if(f.mathchar0mi[l]){this.csMathchar0mi(l,f.mathchar0mi[l])}else{if(f.mathchar0mo[l]){this.csMathchar0mo(l,f.mathchar0mo[l])}else{if(f.mathchar7[l]){this.csMathchar7(l,f.mathchar7[l])}else{if(f.delimiter["\\"+l]!=null){this.csDelimiter(l,f.delimiter["\\"+l])}else{this.csUndefined(o+l)}}}}}},csFindMacro:function(l){return f.macros[l]},csMathchar0mi:function(l,n){var m={mathvariant:h.VARIANT.ITALIC};if(n instanceof Array){m=n[1];n=n[0]}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csMathchar0mo:function(l,n){var m={stretchy:false};if(n instanceof Array){m=n[1];m.stretchy=false;n=n[0]}this.Push(this.mmlToken(h.mo(h.entity("#x"+n)).With(m)))},csMathchar7:function(l,n){var m={mathvariant:h.VARIANT.NORMAL};if(n instanceof Array){m=n[1];n=n[0]}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.entity("#x"+n)).With(m)))},csDelimiter:function(l,n){var m={};if(n instanceof Array){m=n[1];n=n[0]}if(n.length===4){n=h.entity("#x"+n)}else{n=h.chars(n)}this.Push(this.mmlToken(h.mo(n).With({fence:false,stretchy:false}).With(m)))},csUndefined:function(l){d.Error(["UndefinedControlSequence","Undefined control sequence %1",l])},Variable:function(m){var l={};if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(h.mi(h.chars(m)).With(l)))},Number:function(o){var l,m=this.string.slice(this.i-1).match(f.number);if(m){l=h.mn(m[0].replace(/[{}]/g,""));this.i+=m[0].length-1}else{l=h.mo(h.chars(o))}if(this.stack.env.font){l.mathvariant=this.stack.env.font}this.Push(this.mmlToken(l))},Open:function(l){this.Push(b.open())},Close:function(l){this.Push(b.close())},Tilde:function(l){this.Push(h.mtext(h.chars(g)))},Space:function(l){},Superscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sup]){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}l=m.sup}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.over]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.over}else{m=h.msubsup(m,null,null);l=m.sup}}this.Push(b.subsup(m).With({position:l,primes:o}))},Subscript:function(p){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var l,o,m,n=this.stack.Top();if(n.type==="prime"){m=n.data[0];o=n.data[1];this.stack.Pop()}else{m=this.stack.Prev();if(!m){m=h.mi("")}}if(m.isEmbellishedWrapper){m=m.data[0].data[0]}if(m.type==="msubsup"){if(m.data[m.sub]){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}l=m.sub}else{if(m.movesupsub){if(m.type!=="munderover"||m.data[m.under]){if(m.movablelimits&&m.isa(h.mi)){m=this.mi2mo(m)}m=h.munderover(m,null,null).With({movesupsub:true})}l=m.under}else{m=h.msubsup(m,null,null);l=m.sub}}this.Push(b.subsup(m).With({position:l,primes:o}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(n){var m=this.stack.Prev();if(!m){m=h.mi()}if(m.type==="msubsup"&&m.data[m.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var l="";this.i--;do{l+=this.PRIME;this.i++,n=this.GetNext()}while(n==="'"||n===this.SMARTQUOTE);l=["","\u2032","\u2033","\u2034","\u2057"][l.length]||l;this.Push(b.prime(m,this.mmlToken(h.mo(l))))},mi2mo:function(l){var m=h.mo();m.Append.apply(m,l.data);var n;for(n in m.defaults){if(m.defaults.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}for(n in h.copyAttributes){if(h.copyAttributes.hasOwnProperty(n)&&l[n]!=null){m[n]=l[n]}}return m},Comment:function(l){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(l){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(n){var m={stretchy:false},l;if(this.stack.env.font){m.mathvariant=this.stack.env.font}if(f.remap[n]){n=f.remap[n];if(n instanceof Array){m=n[1];n=n[0]}l=h.mo(h.entity("#x"+n)).With(m)}else{l=h.mo(n).With(m)}if(l.autoDefault("texClass",true)==""){l=h.TeXAtom(l)}this.Push(this.mmlToken(l))},SetFont:function(m,l){this.stack.env.font=l},SetStyle:function(m,l,n,o){this.stack.env.style=l;this.stack.env.level=o;this.Push(b.style().With({styles:{displaystyle:n,scriptlevel:o}}))},SetSize:function(l,m){this.stack.env.size=m;this.Push(b.style().With({styles:{mathsize:m+"em"}}))},Color:function(n){var m=this.GetArgument(n);var l=this.stack.env.color;this.stack.env.color=m;var o=this.ParseArg(n);if(l){this.stack.env.color}else{delete this.stack.env.color}this.Push(h.mstyle(o).With({mathcolor:m}))},Spacer:function(l,m){this.Push(h.mspace().With({width:m,mathsize:h.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(l){this.Push(b[l.substr(1)]().With({delim:this.GetDelimiter(l)}))},Middle:function(l){var m=this.GetDelimiter(l);if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",l])}this.Push(h.mo(m).With({stretchy:true}))},NamedFn:function(m,n){if(!n){n=m.substr(1)}var l=h.mi(n).With({texClass:h.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(l)))},NamedOp:function(m,n){if(!n){n=m.substr(1)}n=n.replace(/&thinsp;/,"\u2006");var l=h.mo(n).With({movablelimits:true,movesupsub:true,form:h.FORM.PREFIX,texClass:h.TEXCLASS.OP});l.useMMLspacing&=~l.SPACE_ATTR.form;this.Push(this.mmlToken(l))},Limits:function(m,l){var n=this.stack.Prev("nopop");if(!n||n.texClass!==h.TEXCLASS.OP){d.Error(["MisplacedLimits","%1 is allowed only on operators",m])}n.movesupsub=(l?true:false);n.movablelimits=false},Over:function(n,m,o){var l=b.over().With({name:n});if(m||o){l.open=m;l.close=o}else{if(n.match(/withdelims$/)){l.open=this.GetDelimiter(n);l.close=this.GetDelimiter(n)}}if(n.match(/^\\above/)){l.thickness=this.GetDimen(n)}else{if(n.match(/^\\atop/)||m||o){l.thickness=0}}this.Push(l)},Frac:function(m){var l=this.ParseArg(m);var n=this.ParseArg(m);this.Push(h.mfrac(l,n))},Sqrt:function(o){var p=this.GetBrackets(o),l=this.GetArgument(o);if(l==="\\frac"){l+="{"+this.GetArgument(l)+"}{"+this.GetArgument(l)+"}"}var m=d.Parse(l,this.stack.env).mml();if(!p){m=h.msqrt.apply(h,m.array())}else{m=h.mroot(m,this.parseRoot(p))}this.Push(m)},Root:function(m){var o=this.GetUpTo(m,"\\of");var l=this.ParseArg(m);this.Push(h.mroot(l,this.parseRoot(o)))},parseRoot:function(q){var m=this.stack.env,l=m.inRoot;m.inRoot=true;var p=d.Parse(q,m);q=p.mml();var o=p.stack.global;if(o.leftRoot||o.upRoot){q=h.mpadded(q);if(o.leftRoot){q.width=o.leftRoot}if(o.upRoot){q.voffset=o.upRoot;q.height=o.upRoot}}m.inRoot=l;return q},MoveRoot:function(l,o){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",l])}if(this.stack.global[o]){d.Error(["MultipleMoveRoot","Multiple use of %1",l])}var m=this.GetArgument(l);if(!m.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",l])}m=(m/15)+"em";if(m.substr(0,1)!=="-"){m="+"+m}this.stack.global[o]=m},Accent:function(n,l,q){var p=this.ParseArg(n);var o={accent:true};if(this.stack.env.font){o.mathvariant=this.stack.env.font}var m=this.mmlToken(h.mo(h.entity("#x"+l)).With(o));m.stretchy=(q?true:false);this.Push(h.TeXAtom(h.munderover(p,null,m).With({accent:true})))},UnderOver:function(n,q,l){var p={o:"over",u:"under"}[n.charAt(1)];var o=this.ParseArg(n);if(o.Get("movablelimits")){o.movablelimits=false}var m=h.munderover(o,null,null);if(l){m.movesupsub=true}m.data[m[p]]=this.mmlToken(h.mo(h.entity("#x"+q)).With({stretchy:true,accent:(p=="under")}));this.Push(m)},Overset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.mover(m,n))},Underset:function(l){var n=this.ParseArg(l),m=this.ParseArg(l);this.Push(h.munder(m,n))},TeXAtom:function(o,q){var p={texClass:q},n;if(q==h.TEXCLASS.OP){p.movesupsub=p.movablelimits=true;var l=this.GetArgument(o);var m=l.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(m){p.mathvariant=h.VARIANT.NORMAL;n=b.fn(this.mmlToken(h.mi(m[1]).With(p)))}else{n=b.fn(h.TeXAtom(d.Parse(l,this.stack.env).mml()).With(p))}}else{n=h.TeXAtom(this.ParseArg(o)).With(p)}this.Push(n)},MmlToken:function(n){var o=this.GetArgument(n),l=this.GetBrackets(n,"").replace(/^\s+/,""),r=this.GetArgument(n),q={attrNames:[]},m;if(!h[o]||!h[o].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",o])}while(l!==""){m=l.match(/^([a-z]+)\s*=\s*(\'[^']*'|"[^"]*"|[^ ]*)\s*/i);if(!m){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",l])}if(!h[o].prototype.defaults[m[1]]&&!this.MmlTokenAllow[m[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",m[1],o])}var p=this.MmlFilterAttribute(m[1],m[2].replace(/^(['"])(.*)\1$/,"$2"));if(p){if(p.toLowerCase()==="true"){p=true}else{if(p.toLowerCase()==="false"){p=false}}q[m[1]]=p;q.attrNames.push(m[1])}l=l.substr(m[0].length)}this.Push(this.mmlToken(h[o](r).With(q)))},MmlFilterAttribute:function(l,m){return m},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(l){this.Push(h.mpadded(h.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(m,l,n){var o=h.mphantom(this.ParseArg(m));if(l||n){o=h.mpadded(o);if(n){o.height=o.depth=0}if(l){o.width=0}}this.Push(h.TeXAtom(o))},Smash:function(n){var m=this.trimSpaces(this.GetBrackets(n,""));var l=h.mpadded(this.ParseArg(n));switch(m){case"b":l.depth=0;break;case"t":l.height=0;break;default:l.height=l.depth=0}this.Push(h.TeXAtom(l))},Lap:function(m){var l=h.mpadded(this.ParseArg(m)).With({width:0});if(m==="\\llap"){l.lspace="-1 width"}this.Push(h.TeXAtom(l))},RaiseLower:function(l){var m=this.GetDimen(l);var n=b.position().With({name:l,move:"vertical"});if(m.charAt(0)==="-"){m=m.slice(1);l={raise:"\\lower",lower:"\\raise"}[l.substr(1)]}if(l==="\\lower"){n.dh="-"+m;n.dd="+"+m}else{n.dh="+"+m;n.dd="-"+m}this.Push(n)},MoveLeftRight:function(l){var o=this.GetDimen(l);var n=(o.charAt(0)==="-"?o.slice(1):"-"+o);if(l==="\\moveleft"){var m=o;o=n;n=m}this.Push(b.position().With({name:l,move:"horizontal",left:h.mspace().With({width:o,mathsize:h.SIZE.NORMAL}),right:h.mspace().With({width:n,mathsize:h.SIZE.NORMAL})}))},Hskip:function(l){this.Push(h.mspace().With({width:this.GetDimen(l),mathsize:h.SIZE.NORMAL}))},Rule:function(n,p){var l=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var m,q={width:l,height:o,depth:r};if(p!=="blank"){if(parseFloat(l)&&parseFloat(o)+parseFloat(r)){q.mathbackground=(this.stack.env.color||"black")}m=h.mpadded(h.mrow()).With(q)}else{m=h.mspace().With(q)}this.Push(m)},MakeBig:function(l,o,m){m*=f.p_height;m=String(m).replace(/(\.\d\d\d).+/,"$1")+"em";var n=this.GetDelimiter(l);this.Push(h.TeXAtom(h.mo(n).With({minsize:m,maxsize:m,fence:true,stretchy:true,symmetric:true})).With({texClass:o}))},BuildRel:function(l){var m=this.ParseUpTo(l,"\\over");var n=this.ParseArg(l);this.Push(h.TeXAtom(h.munderover(n,null,m)).With({mclass:h.TEXCLASS.REL}))},HBox:function(l,m){this.Push.apply(this,this.InternalMath(this.GetArgument(l),m))},FBox:function(l){this.Push(h.menclose.apply(h,this.InternalMath(this.GetArgument(l))).With({notation:"box"}))},Not:function(l){this.Push(b.not())},Dots:function(l){this.Push(b.dots().With({ldots:this.mmlToken(h.mo(h.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(h.mo(h.entity("#x22EF")).With({stretchy:false}))}))},Require:function(l){var m=this.GetArgument(l).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,m)},Extension:function(l,m,n){if(l&&!typeof(l)==="string"){l=l.name}m=d.extensionDir+"/"+m;if(!m.match(/\.js$/)){m+=".js"}if(!i.loaded[i.fileURL(m)]){if(l!=null){delete f[n||"macros"][l.replace(/^\\/,"")]}c.RestartAfter(i.Require(m))}},Macro:function(n,q,p,r){if(p){var m=[];if(r!=null){var l=this.GetBrackets(n);m.push(l==null?r:l)}for(var o=m.length;o<p;o++){m.push(this.GetArgument(n))}q=this.SubstituteArgs(m,q)}this.string=this.AddArgs(q,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(m,o,t,q,s,n,l,u){var r=this.GetNext();if(r===""){d.Error(["MissingArgFor","Missing argument for %1",m])}if(r==="{"){this.i++}else{this.string=r+"}"+this.string.slice(this.i+1);this.i=0}var p=b.array().With({requireClose:true,arraydef:{rowspacing:(n||"4pt"),columnspacing:(s||"1em")}});if(u){p.isCases=true}if(o||t){p.open=o;p.close=t}if(l==="D"){p.arraydef.displaystyle=true}if(q!=null){p.arraydef.columnalign=q}this.Push(p)},Entry:function(o){this.Push(b.cell().With({isEntry:true,name:o}));if(this.stack.Top().isCases){var n=this.string;var r=0,p=this.i,l=n.length;while(p<l){var s=n.charAt(p);if(s==="{"){r++;p++}else{if(s==="}"){if(r===0){l=0}else{r--;p++}}else{if(s==="&"&&r===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(s==="\\"){if(n.substr(p).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){l=0}else{p+=2}}else{p++}}}}}var q=n.substr(this.i,p-this.i);if(!q.match(/^\s*\\text[^a-zA-Z]/)){this.Push.apply(this,this.InternalMath(q));this.i=p}}},Cr:function(l){this.Push(b.cell().With({isCR:true,name:l}))},CrLaTeX:function(l){var p;if(this.string.charAt(this.i)==="["){p=this.GetBrackets(l,"").replace(/ /g,"");if(p&&!p.match(/^((-?(\.\d+|\d+(\.\d*)?))(pt|em|ex|mu|mm|cm|in|pc))$/)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",l])}}this.Push(b.cell().With({isCR:true,name:l,linebreak:true}));var o=this.stack.Top();if(o.isa(b.array)){if(p&&o.arraydef.rowspacing){var m=o.arraydef.rowspacing.split(/ /);if(!o.rowspacing){o.rowspacing=this.dimen2em(m[0])}while(m.length<o.table.length){m.push(this.Em(o.rowspacing))}m[o.table.length-1]=this.Em(Math.max(0,o.rowspacing+this.dimen2em(p)));o.arraydef.rowspacing=m.join(" ")}}else{if(p){this.Push(h.mspace().With({depth:p}))}this.Push(h.mo().With({linebreak:h.LINEBREAK.NEWLINE}))}},emPerInch:7.2,dimen2em:function(p){var n=p.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(pt|em|ex|mu|pc|in|mm|cm)/);var l=parseFloat(n[1]||"1"),o=n[2];if(o==="em"){return l}if(o==="ex"){return l*0.43}if(o==="pt"){return l/10}if(o==="pc"){return l*1.2}if(o==="in"){return l*this.emPerInch}if(o==="cm"){return l*this.emPerInch/2.54}if(o==="mm"){return l*this.emPerInch/25.4}if(o==="mu"){return l/18}return 0},Em:function(l){if(Math.abs(l)<0.0006){return"0em"}return l.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(m,n){if(n==null){n="solid"}var o=this.stack.Top();if(!o.isa(b.array)||o.data.length){d.Error(["Misplaced","Misplaced %1",m])}if(o.table.length==0){o.frame.push("top")}else{var l=(o.arraydef.rowlines?o.arraydef.rowlines.split(/ /):[]);while(l.length<o.table.length){l.push("none")}l[o.table.length-1]=n;o.arraydef.rowlines=l.join(" ")}},Begin:function(m){var n=this.GetArgument(m);if(n.match(/[^a-z*]/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",n])}var o=this.envFindName(n);if(!o){d.Error(["UnknownEnv","Unknown environment '%1'",n])}if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(!(o instanceof Array)){o=[o]}var l=b.begin().With({name:n,end:o[1],parse:this});if(o[0]&&this[o[0]]){l=this[o[0]].apply(this,[l].concat(o.slice(2)))}this.Push(l)},End:function(l){this.Push(b.end().With({name:this.GetArgument(l)}))},envFindName:function(l){return f.environment[l]},Equation:function(l,m){return m},ExtensionEnv:function(m,l){this.Extension(m.name,l,"environment")},Array:function(m,o,t,r,s,n,l,p){if(!r){r=this.GetArgument("\\begin{"+m.name+"}")}var u=("c"+r).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");r=r.replace(/[^clr]/g,"").split("").join(" ");r=r.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var q=b.array().With({arraydef:{columnalign:r,columnspacing:(s||"1em"),rowspacing:(n||"4pt")}});if(u.match(/[|:]/)){if(u.charAt(0).match(/[|:]/)){q.frame.push("left");q.frame.dashed=u.charAt(0)===":"}if(u.charAt(u.length-1).match(/[|:]/)){q.frame.push("right")}u=u.substr(1,u.length-2);q.arraydef.columnlines=u.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(o){q.open=this.convertDelimiter(o)}if(t){q.close=this.convertDelimiter(t)}if(l==="D"){q.arraydef.displaystyle=true}else{if(l){q.arraydef.displaystyle=false}}if(l==="S"){q.arraydef.scriptlevel=1}if(p){q.arraydef.useHeight=false}this.Push(m);return q},AlignedArray:function(l){var m=this.GetBrackets("\\begin{"+l.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),m)},setArrayAlign:function(m,l){l=this.trimSpaces(l||"");if(l==="t"){m.arraydef.align="baseline 1"}else{if(l==="b"){m.arraydef.align="baseline -1"}else{if(l==="c"){m.arraydef.align="center"}else{if(l){m.arraydef.align=l}}}}return m},convertDelimiter:function(l){if(l){l=f.delimiter[l]}if(l==null){return null}if(l instanceof Array){l=l[0]}if(l.length===4){l=String.fromCharCode(parseInt(l,16))}return l},trimSpaces:function(l){if(typeof(l)!="string"){return l}return l.replace(/^\s+|\s+$/g,"")},nextIsSpace:function(){return this.string.charAt(this.i).match(/[ \n\r\t]/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var l=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(l){this.i+=l[1].length;return l[1]}else{this.i++;return" "}},GetArgument:function(m,n){switch(this.GetNext()){case"":if(!n){d.Error(["MissingArgFor","Missing argument for %1",m])}return null;case"}":if(!n){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var l=++this.i,o=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":o++;break;case"}":if(--o==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(m,o){if(this.GetNext()!="["){return o}var l=++this.i,n=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":n++;break;case"\\":this.i++;break;case"}":if(n--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(n==0){return this.string.slice(l,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",m])},GetDelimiter:function(l){while(this.nextIsSpace()){this.i++}var m=this.string.charAt(this.i);if(this.i<this.string.length){this.i++;if(m=="\\"){m+=this.GetCS(l)}if(f.delimiter[m]!=null){return this.convertDelimiter(m)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",l])},GetDimen:function(m){var n;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){n=this.GetArgument(m);if(n.match(/^\s*([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return n.replace(/ /g,"")}}else{n=this.string.slice(this.i);var l=n.match(/^\s*(([-+]?(\.\d+|\d+(\.\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(l){this.i+=l[0].length;return l[1].replace(/ /g,"")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",m])},GetUpTo:function(n,o){while(this.nextIsSpace()){this.i++}var m=this.i,l,q,p=0;while(this.i<this.string.length){l=this.i;q=this.string.charAt(this.i++);switch(q){case"\\":q+=this.GetCS();break;case"{":p++;break;case"}":if(p==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",o])}p--;break}if(p==0&&q==o){return this.string.slice(m,l)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",o,n])},ParseArg:function(l){return d.Parse(this.GetArgument(l),this.stack.env).mml()},ParseUpTo:function(l,m){return d.Parse(this.GetUpTo(l,m),this.stack.env).mml()},InternalMath:function(q,s){var p={displaystyle:false};if(s!=null){p.scriptlevel=s}if(this.stack.env.font){p.mathvariant=this.stack.env.font}if(!q.match(/\\?\$|\\\(|\\(eq)?ref\s*\{/)){return[this.InternalText(q,p)]}var o=0,l=0,r,n="";var m=[];while(o<q.length){r=q.charAt(o++);if(r==="$"){if(n==="$"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-1),{}).mml().With(p)));n="";l=o}else{if(n===""){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="$";l=o}}}else{if(r==="}"&&n==="}"){m.push(h.TeXAtom(d.Parse(q.slice(l,o),{}).mml().With(p)));n="";l=o}else{if(r==="\\"){if(n===""&&q.substr(o).match(/^(eq)?ref\s*\{/)){if(l<o-1){m.push(this.InternalText(q.slice(l,o-1),p))}n="}";l=o-1}else{r=q.charAt(o++);if(r==="("&&n===""){if(l<o-2){m.push(this.InternalText(q.slice(l,o-2),p))}n=")";l=o}else{if(r===")"&&n===")"){m.push(h.TeXAtom(d.Parse(q.slice(l,o-2),{}).mml().With(p)));n="";l=o}else{if(r==="$"&&n===""){o--;q=q.substr(0,o-1)+q.substr(o)}}}}}}}}if(n!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}if(l<q.length){m.push(this.InternalText(q.slice(l),p))}return m},InternalText:function(m,l){m=m.replace(/^\s+/,g).replace(/\s+$/,g);return h.mtext(h.chars(m)).With(l)},SubstituteArgs:function(m,l){var p="";var o="";var q;var n=0;while(n<l.length){q=l.charAt(n++);if(q==="\\"){p+=q+l.charAt(n++)}else{if(q==="#"){q=l.charAt(n++);if(q==="#"){p+=q}else{if(!q.match(/[1-9]/)||q>m.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}o=this.AddArgs(this.AddArgs(o,p),m[q-1]);p=""}}else{p+=q}}}return this.AddArgs(o,p)},AddArgs:function(m,l){if(l.match(/^[a-z]/i)&&m.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){m+=" "}if(m.length+l.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return m+l}});d.Augment({Stack:e,Parse:a,Definitions:f,Startup:k,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(l){var m,n=false,p=MathJax.HTML.getScript(l);var r=(l.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var q={math:p,display:r,script:l};this.prefilterHooks.Execute(q);p=q.math;try{m=d.Parse(p).mml()}catch(o){if(!o.texError){throw o}m=this.formatError(o,p,r,l);n=true}if(m.inferred){m=h.apply(MathJax.ElementJax,m.data)}else{m=h(m)}if(r){m.root.display="block"}if(n){m.texError=true}q.math=m;this.postfilterHooks.Execute(q);return q.math},prefilterMath:function(m,n,l){return m},postfilterMath:function(m,n,l){this.combineRelations(m.root);return m},formatError:function(o,n,p,l){var m=o.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",m,n,p,l]);return h.Error(m)},Error:function(l){if(l instanceof Array){l=j.apply(j,l)}throw c.Insert(Error(l),{texError:true})},Macro:function(l,m,n){f.macros[l]=["Macro"].concat([].slice.call(arguments,1));f.macros[l].isUser=true},fenced:function(n,m,o){var l=h.mrow();l.open=n;l.close=o;if(n){l.Append(h.mo(n).With({fence:true,stretchy:true,texClass:h.TEXCLASS.OPEN}))}if(m.type==="mrow"){l.Append.apply(l,m.data)}else{l.Append(m)}if(o){l.Append(h.mo(o).With({fence:true,stretchy:true,texClass:h.TEXCLASS.CLOSE}))}return l},combineRelations:function(p){var q,l,o,n;for(q=0,l=p.data.length;q<l;q++){if(p.data[q]){if(p.isa(h.mrow)){while(q+1<l&&(o=p.data[q])&&(n=p.data[q+1])&&o.isa(h.mo)&&n.isa(h.mo)&&o.Get("texClass")===h.TEXCLASS.REL&&n.Get("texClass")===h.TEXCLASS.REL){if(o.variantForm==n.variantForm&&o.Get("mathvariant")==n.Get("mathvariant")&&o.style==n.style&&o["class"]==n["class"]&&!o.id&&!n.id){o.Append.apply(o,n.data);p.data.splice(q+1,1);l--}else{o.rspace=n.lspace="0pt";q++}}}if(!p.data[q].isToken){this.combineRelations(p.data[q])}}}}});d.prefilterHooks.Add(function(l){l.math=d.prefilterMath(l.math,l.display,l.script)});d.postfilterHooks.Add(function(l){l.math=d.postfilterMath(l.math,l.display,l.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);
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MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.mtable.Augment({toHTML:function(t){t=this.HTMLcreateSpan(t);if(this.data.length===0){return t}var K=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");var aJ=K.width.match(/%$/);var ay=b.createStack(t);var aG=this.HTMLgetScale(),aA=this.HTMLgetMu(t),aB=-1;var aq=[],au=[],ak=[],aw=[],av=[],af,ae,ap=-1,ad,ao,Z,aF,R,aC,aO=[];var al=b.FONTDATA.baselineskip*aG*K.useHeight,aT,I=b.FONTDATA.lineH*aG,O=b.FONTDATA.lineD*aG;for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);aw[af]=[];aq[af]=au[af]=0;for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){if(ak[ae]==null){if(ae>ap){ap=ae}av[ae]=b.createStack(b.createBox(ay));ak[ae]=-b.BIGDIMEN}aw[af][ae]=b.createBox(av[ae]);aO.push(aF.data[ae-Z].toHTML(aw[af][ae]))}}b.MeasureSpans(aO);for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){R=aF.data[ae-Z];if(R.isMultiline){aw[af][ae].style.width="100%"}if(R.isEmbellished()){aC=R.CoreMO();var aS=aC.Get("minsize",true);if(aS){var aL=aC.HTMLspanElement().bbox;if(aC.HTMLcanStretch("Vertical")){aT=aL.h+aL.d;if(aT){aS=b.length2em(aS,aA,aT);if(aS*aL.h/aT>aq[af]){aq[af]=aS*aL.h/aT}if(aS*aL.d/aT>au[af]){au[af]=aS*aL.d/aT}}}else{if(aC.HTMLcanStretch("Horizontal")){aS=b.length2em(aS,aA,aL.w);if(aS>ak[ae]){ak[ae]=aS}}}}}if(aw[af][ae].bbox.h>aq[af]){aq[af]=aw[af][ae].bbox.h}if(aw[af][ae].bbox.d>au[af]){au[af]=aw[af][ae].bbox.d}if(aw[af][ae].bbox.w>ak[ae]){ak[ae]=aw[af][ae].bbox.w}}}if(aq[0]+au[0]){aq[0]=Math.max(aq[0],I)}if(aq[aw.length-1]+au[aw.length-1]){au[aw.length-1]=Math.max(au[aw.length-1],O)}var aE=MathJax.Hub.SplitList;var az=aE(K.columnspacing),aQ=aE(K.rowspacing),e=aE(K.columnalign),E=aE(K.rowalign),d=aE(K.columnlines),z=aE(K.rowlines),aM=aE(K.columnwidth),V=[];for(af=0,ad=az.length;af<ad;af++){az[af]=b.length2em(az[af],aA)}for(af=0,ad=aQ.length;af<ad;af++){aQ[af]=b.length2em(aQ[af],aA)}while(az.length<ap){az.push(az[az.length-1])}while(e.length<=ap){e.push(e[e.length-1])}while(d.length<ap){d.push(d[d.length-1])}while(aM.length<=ap){aM.push(aM[aM.length-1])}while(aQ.length<aw.length){aQ.push(aQ[aQ.length-1])}while(E.length<=aw.length){E.push(E[E.length-1])}while(z.length<aw.length){z.push(z[z.length-1])}if(av[aB]){e[aB]=(K.side.substr(0,1)==="l"?"left":"right");az[aB]=-ak[aB]}for(af=0,ad=aw.length;af<ad;af++){aF=this.data[af];V[af]=[];if(aF.rowalign){E[af]=aF.rowalign}if(aF.columnalign){V[af]=aE(aF.columnalign);while(V[af].length<=ap){V[af].push(V[af][V[af].length-1])}}}if(K.equalrows){var aD=Math.max.apply(Math,aq),X=Math.max.apply(Math,au);for(af=0,ad=aw.length;af<ad;af++){Z=((aD+X)-(aq[af]+au[af]))/2;aq[af]+=Z;au[af]+=Z}}aT=aq[0]+au[aw.length-1];for(af=0,ad=aw.length-1;af<ad;af++){aT+=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}var aI=0,aH=0,aV,g=aT;if(K.frame!=="none"||(K.columnlines+K.rowlines).match(/solid|dashed/)){var w=aE(K.framespacing);if(w.length!=2){w=aE(this.defaults.framespacing)}aI=b.length2em(w[0],aA);aH=b.length2em(w[1],aA);g=aT+2*aH}var aj,aU,ab="";if(typeof(K.align)!=="string"){K.align=String(K.align)}if(K.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){ab=RegExp.$3;K.align=RegExp.$1}else{K.align=this.defaults.align}if(ab!==""){ab=parseInt(ab);if(ab<0){ab=aw.length+1+ab}if(ab<1){ab=1}else{if(ab>aw.length){ab=aw.length}}aj=0;aU=-(aT+aH)+aq[0];for(af=0,ad=ab-1;af<ad;af++){var N=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af]);aj+=N;aU+=N}}else{aj=({top:-(aq[0]+aH),bottom:aT+aH-aq[0],center:aT/2-aq[0],baseline:aT/2-aq[0],axis:aT/2+b.TeX.axis_height*aG-aq[0]})[K.align];aU=({top:-(aT+2*aH),bottom:0,center:-(aT/2+aH),baseline:-(aT/2+aH),axis:b.TeX.axis_height*aG-aT/2-aH})[K.align]}var ac,ag=0,B=0,L=0,aa=0,ah=0,an=[],at=[],S=1;if(K.equalcolumns&&K.width!=="auto"){if(aJ){ac=(100/(ap+1)).toFixed(2).replace(/\.?0+$/,"")+"%";for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){aM[af]=ac}ac=0;ag=1;ah=ap+1;for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac+=az[af]}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}ac/=ap+1;for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){ak[af]=ac}}}else{for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){if(aM[af]==="auto"){B+=ak[af]}else{if(aM[af]==="fit"){at[ah]=af;ah++;B+=ak[af]}else{if(aM[af].match(/%$/)){an[aa]=af;aa++;L+=ak[af];ag+=b.length2em(aM[af],aA,1)}else{ak[af]=b.length2em(aM[af],aA);B+=ak[af]}}}}if(aJ){ac=0;for(af=0,ad=Math.min(ap,az.length);af<ad;af++){ac+=az[af]}if(ag>0.98){S=0.98/ag;ag=0.98}}else{if(K.width==="auto"){if(ag>0.98){S=L/(B+L);ac=B+L}else{ac=B/(1-ag)}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}}for(af=0,ad=an.length;af<ad;af++){ak[an[af]]=b.length2em(aM[an[af]],aA,ac*S);B+=ak[an[af]]}if(Math.abs(ac-B)>0.01){if(ah&&ac>B){ac=(ac-B)/ah;for(af=0,ad=at.length;af<ad;af++){ak[at[af]]+=ac}}else{ac=ac/B;for(ae=0;ae<=ap;ae++){ak[ae]*=ac}}}if(K.equalcolumns){var Q=Math.max.apply(Math,ak);for(ae=0;ae<=ap;ae++){ak[ae]=Q}}}}var T=aj,o,r,aR;Z=(av[aB]?aB:0);for(ae=Z;ae<=ap;ae++){for(af=0,ad=aw.length;af<ad;af++){if(aw[af][ae]){Z=(this.data[af].type==="mlabeledtr"?aB:0);R=this.data[af].data[ae-Z];if(R.HTMLcanStretch("Horizontal")){aw[af][ae].bbox=R.HTMLstretchH(av[ae],ak[ae]).bbox}else{if(R.HTMLcanStretch("Vertical")){aC=R.CoreMO();var aK=aC.symmetric;aC.symmetric=false;aw[af][ae].bbox=R.HTMLstretchV(av[ae],aq[af],au[af]).bbox;aw[af][ae].HH=null;aC.symmetric=aK}}aR=R.rowalign||this.data[af].rowalign||E[af];o=({top:aq[af]-aw[af][ae].bbox.h,bottom:aw[af][ae].bbox.d-au[af],center:((aq[af]-au[af])-(aw[af][ae].bbox.h-aw[af][ae].bbox.d))/2,baseline:0,axis:0})[aR]||0;aR=(R.columnalign||V[af][ae]||e[ae]);b.alignBox(aw[af][ae],aR,T+o)}if(af<aw.length-1){T-=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}}T=aj}if(aJ){var G=b.createBox(ay);G.style.left=G.style.top=0;G.style.right=b.Em(ac+2*aI);G.style.display="inline-block";G.style.height="0px";if(b.msieRelativeWidthBug){G=b.createBox(G);G.style.position="relative";G.style.height="1em";G.style.width="100%";G.bbox=ay.bbox}var aP=0,aW=aI,k,l;if(ah){k=100*(1-ag)/ah,l=B/ah}else{k=100*(1-ag)/(ap+1);l=B/(ap+1)}for(ae=0;ae<=ap;ae++){b.placeBox(av[ae].parentNode,0,0);av[ae].style.position="relative";av[ae].style.left=b.Em(aW);av[ae].style.width="100%";av[ae].parentNode.parentNode.removeChild(av[ae].parentNode);var am=b.createBox(G);b.addBox(am,av[ae]);av[ae]=am;var h=am.style;h.display="inline-block";h.left=aP+"%";if(aM[ae].match(/%$/)){var u=parseFloat(aM[ae])*S;if(ah===0){h.width=(k+u)+"%";aP+=k+u;am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l);aW-=l}else{h.width=u+"%";aP+=u}}else{if(aM[ae]==="fit"||ah===0){h.width=k+"%";am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l-ak[ae]);aW+=ak[ae]-l;aP+=k}else{h.width=b.Em(ak[ae]);aW+=ak[ae]}}if(b.msieRelativeWidthBug){b.addText(am.firstChild,b.NBSP);am.firstChild.style.position="relative"}aW+=az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createBox(G);r.style.left=aP+"%";r=b.createRule(r,g,0,1.25/b.em);r.style.position="absolute";r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};r.parentNode.bbox=ay.bbox;b.placeBox(r,aW-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}else{var U=aI;for(ae=0;ae<=ap;ae++){if(!av[ae].bbox.width){b.setStackWidth(av[ae],ak[ae])}if(aM[ae]!=="auto"&&aM[ae]!=="fit"){av[ae].bbox.width=ak[ae];av[ae].bbox.isFixed=true}b.placeBox(av[ae].parentNode,U,0);U+=ak[ae]+az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createRule(ay,g,0,1.25/b.em);b.addBox(ay,r);r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};b.placeBox(r,U-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}ay.bbox.d=-aU;ay.bbox.h=g+aU;b.setStackWidth(ay,ay.bbox.w+aI);aV=ay.bbox.w;var ai;if(K.frame!=="none"){ai=b.createFrame(ay,g,0,aV,1.25/b.em,K.frame);b.addBox(ay,ai);b.placeBox(ai,0,aU,true);if(aJ){ai.style.width="100%"}}T=aj;for(af=0,ad=aw.length-1;af<ad;af++){o=Math.max(al,au[af]+aq[af+1]+aQ[af]);if(z[af]!=="none"){r=b.createRule(ay,1.25/b.em,0,aV);b.addBox(ay,r);r.bbox={h:1.25/b.em,d:0,w:aV,rw:aV,lw:0};b.placeBox(r,0,T-au[af]-(o-au[af]-aq[af+1])/2,true);if(z[af]==="dashed"||aJ){r.style.borderTop=r.style.height+" "+z[af];r.style.height=0;r.style.width=r.style.borderLeftWidth;r.style.borderLeft="";if(aJ){r.style.width="100%"}}}T-=o}if(aJ){t.bbox.width=K.width;ay.style.width="100%"}if(av[aB]){var ax=ay.bbox.w,q;var ar=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(ar.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){ar.indentalign=ar.indentalignfirst}if(ar.indentalign===a.INDENTALIGN.AUTO){ar.indentalign=this.displayAlign}if(ar.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){ar.indentshift=ar.indentshiftfirst}if(ar.indentshift==="auto"){ar.indentshift=this.displayIndent}var aN=b.createStack(t,false,"100%");b.addBox(aN,ay);b.alignBox(ay,ar.indentalign,0);if(ar.indentshift&&ar.indentalign!==a.INDENTALIGN.CENTER){q=b.length2em(ar.indentshift,aA);ax+=q;ay.style[ar.indentalign]=b.Em(q)}av[aB].parentNode.parentNode.removeChild(av[aB].parentNode);b.addBox(aN,av[aB]);b.alignBox(av[aB],e[aB],0);if(b.msieRelativeWidthBug){ay.style.top=av[aB].style.top=""}if(aJ){ay.style.width=K.width;t.bbox.width="100%"}q=b.length2em(K.minlabelspacing,aA);av[aB].style.marginRight=av[aB].style.marginLeft=b.Em(q);if(ar.indentalign===a.INDENTALIGN.CENTER){ax+=4*q+2*av[aB].bbox.w}else{if(ar.indentalign!==e[aB]){ax+=2*q+av[aB].bbox.w}}t.style.minWidth=t.bbox.minWidth=aN.style.minWidth=aN.bbox.minWidth=b.Em(ax)}if(!aJ){this.HTMLhandleSpace(t)}var v=this.HTMLhandleColor(t);if(v&&aJ){if(!ai){ai=b.createFrame(ay,g,0,aV,0,"none");b.addBox(ay,ai);b.placeBox(ai,0,aU,true);ai.style.width="100%"}ai.style.backgroundColor=v.style.backgroundColor;ai.parentNode.insertBefore(ai,ai.parentNode.firstChild);v.parentNode.removeChild(v)}return t},HTMLhandleSpace:function(d){d.bbox.keepPadding=true;d.bbox.exact=true;if(!this.hasFrame&&d.bbox.width==null){d.style.paddingLeft=d.style.paddingRight=b.Em(1/6)}this.SUPER(arguments).HTMLhandleSpace.call(this,d)}});a.mtd.Augment({toHTML:function(e,d,g){e=this.HTMLcreateSpan(e);if(this.data[0]){var f=this.data[0].toHTML(e);if(g!=null){f=this.data[0].HTMLstretchV(e,d,g)}else{if(d!=null){f=this.data[0].HTMLstretchH(e,d)}}e.bbox=f.bbox}this.HTMLhandleSpace(e);this.HTMLhandleColor(e);return e},HTMLstretchH:a.mbase.HTMLstretchH,HTMLstretchV:a.mbase.HTMLstretchV});MathJax.Hub.Startup.signal.Post("HTML-CSS mtable Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/mtable.js")});
MathJax.Ajax.loadComplete("[MathJax]/config/TeX-AMS_HTML-full.js");
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OPS/xhtml/science11/mathjax/extensions/TeX/mathchoice.js
/*
 *  /MathJax/extensions/TeX/mathchoice.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml;var d=MathJax.InputJax.TeX;var b=d.Definitions;b.Add({macros:{mathchoice:"MathChoice"}},null,true);d.Parse.Augment({MathChoice:function(f){var i=this.ParseArg(f),e=this.ParseArg(f),g=this.ParseArg(f),h=this.ParseArg(f);this.Push(a.TeXmathchoice(i,e,g,h))}});a.TeXmathchoice=a.mbase.Subclass({type:"TeXmathchoice",notParent:true,choice:function(){if(this.selection==null){this.selection=0;var e=this.getValues("displaystyle","scriptlevel");if(e.scriptlevel>0){this.selection=Math.min(3,e.scriptlevel+1)}else{this.selection=(e.displaystyle?0:1)}}return this.selection},selected:function(){return this.data[this.choice()]},setTeXclass:function(e){return this.selected().setTeXclass(e)},isSpacelike:function(){return this.selected().isSpacelike()},isEmbellished:function(){return this.selected().isEmbellished()},Core:function(){return this.selected()},CoreMO:function(){return this.selected().CoreMO()},toHTML:function(e){e=this.HTMLcreateSpan(e);e.bbox=this.Core().toHTML(e).bbox;if(e.firstChild&&e.firstChild.style.marginLeft){e.style.marginLeft=e.firstChild.style.marginLeft;e.firstChild.style.marginLeft=""}return e},toSVG:function(){var e=this.Core().toSVG();this.SVGsaveData(e);return e}});MathJax.Hub.Startup.signal.Post("TeX mathchoice Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/mathchoice.js");




OPS/xhtml/science11/mathjax/extensions/TeX/HTML.js
/*
 *  /MathJax/extensions/TeX/HTML.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/HTML"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX;var a=b.Definitions;a.Add({macros:{href:"HREF_attribute","class":"CLASS_attribute",style:"STYLE_attribute",cssId:"ID_attribute"}},null,true);b.Parse.Augment({HREF_attribute:function(e){var d=this.GetArgument(e),c=this.GetArgumentMML(e);this.Push(c.With({href:d}))},CLASS_attribute:function(d){var e=this.GetArgument(d),c=this.GetArgumentMML(d);if(c["class"]!=null){e=c["class"]+" "+e}this.Push(c.With({"class":e}))},STYLE_attribute:function(d){var e=this.GetArgument(d),c=this.GetArgumentMML(d);if(c.style!=null){if(e.charAt(e.length-1)!==";"){e+=";"}e=c.style+" "+e}this.Push(c.With({style:e}))},ID_attribute:function(e){var d=this.GetArgument(e),c=this.GetArgumentMML(e);this.Push(c.With({id:d}))},GetArgumentMML:function(d){var c=this.ParseArg(d);if(c.inferred&&c.data.length==1){c=c.data[0]}else{delete c.inferred}return c}});MathJax.Hub.Startup.signal.Post("TeX HTML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/HTML.js");




OPS/xhtml/science11/mathjax/extensions/TeX/cancel.js
/*
 *  /MathJax/extensions/TeX/cancel.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/cancel"]={version:"2.3",ALLOWED:{color:1,mathcolor:1,background:1,mathbackground:1,padding:1,thickness:1}};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml,b=MathJax.Extension["TeX/cancel"];b.setAttributes=function(h,e){if(e!==""){e=e.replace(/ /g,"").split(/,/);for(var g=0,d=e.length;g<d;g++){var f=e[g].split(/[:=]/);if(b.ALLOWED[f[0]]){if(f[1]==="true"){f[1]=true}if(f[1]==="false"){f[1]=false}h[f[0]]=f[1]}}}return h};c.Definitions.Add({macros:{cancel:["Cancel",a.NOTATION.UPDIAGONALSTRIKE],bcancel:["Cancel",a.NOTATION.DOWNDIAGONALSTRIKE],xcancel:["Cancel",a.NOTATION.UPDIAGONALSTRIKE+" "+a.NOTATION.DOWNDIAGONALSTRIKE],cancelto:"CancelTo"}},null,true);c.Parse.Augment({Cancel:function(e,g){var d=this.GetBrackets(e,""),f=this.ParseArg(e);var h=b.setAttributes({notation:g},d);this.Push(a.menclose(f).With(h))},CancelTo:function(e,g){var i=this.ParseArg(e),d=this.GetBrackets(e,""),f=this.ParseArg(e);var h=b.setAttributes({notation:a.NOTATION.UPDIAGONALSTRIKE+" "+a.NOTATION.UPDIAGONALARROW},d);i=a.mpadded(i).With({depth:"-.1em",height:"+.1em",voffset:".1em"});this.Push(a.msup(a.menclose(f).With(h),i))}});MathJax.Hub.Startup.signal.Post("TeX cancel Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/cancel.js");




OPS/xhtml/science11/mathjax/extensions/TeX/AMScd.js
/*
 *  /MathJax/extensions/TeX/AMScd.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/AMScd"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.CD",{colspace:"5pt",rowspace:"5pt",harrowsize:"2.25em",varrowsize:"1.75em",hideHorizontalLabels:false})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.ElementJax.mml,e=MathJax.InputJax.TeX,d=e.Stack.Item,c=e.Definitions,a=MathJax.Extension["TeX/AMScd"].config;c.environment.CD="CD_env";c.special["@"]="CD_arrow";c.macros.minCDarrowwidth="CD_minwidth";c.macros.minCDarrowheight="CD_minheight";e.Parse.Augment({CD_env:function(f){this.Push(f);return d.array().With({arraydef:{columnalign:"center",columnspacing:a.colspace,rowspacing:a.rowspace,displaystyle:true},minw:this.stack.env.CD_minw||a.harrowsize,minh:this.stack.env.CD_minh||a.varrowsize})},CD_arrow:function(g){var l=this.string[this.i];if(!l.match(/[><VA.|=]/)){return this.Other(g)}else{this.i++}var o=this.stack.Top();if(!o.isa(d.array)||o.data.length){this.CD_cell(g)}var q=((o.table.length%2)===1);var i=(o.row.length+(q?0:1))%2;while(i){this.CD_cell(g);i--}var h;var f={minsize:o.minw,stretchy:true},k={minsize:o.minh,stretchy:true,symmetric:true};if(l==="."){}else{if(l==="|"){h=this.mmlToken(b.mo("\u2225").With(k))}else{if(l==="="){h=this.mmlToken(b.mo("=").With(f))}else{var r={">":"\u2192","<":"\u2190",V:"\u2193",A:"\u2191"}[l];var p=this.GetUpTo(g+l,l),m=this.GetUpTo(g+l,l);if(l===">"||l==="<"){h=b.mo(r).With(f);if(!p){p="\\kern "+o.minw}if(p||m){var j={width:"+11mu",lspace:"6mu"};h=b.munderover(this.mmlToken(h));if(p){p=e.Parse(p,this.stack.env).mml();h.SetData(h.over,b.mpadded(p).With(j).With({voffset:".1em"}))}if(m){m=e.Parse(m,this.stack.env).mml();h.SetData(h.under,b.mpadded(m).With(j))}if(a.hideHorizontalLabels){h=b.mpadded(h).With({depth:0,height:".67em"})}}}else{h=r=this.mmlToken(b.mo(r).With(k));if(p||m){h=b.mrow();if(p){h.Append(e.Parse("\\scriptstyle\\llap{"+p+"}",this.stack.env).mml())}h.Append(r.With({texClass:b.TEXCLASS.ORD}));if(m){h.Append(e.Parse("\\scriptstyle\\rlap{"+m+"}",this.stack.env).mml())}}}}}}if(h){this.Push(h)}this.CD_cell(g)},CD_cell:function(f){this.Push(d.cell().With({isEntry:true,name:f}))},CD_minwidth:function(f){this.stack.env.CD_minw=this.GetDimen(f)},CD_minheight:function(f){this.stack.env.CD_minh=this.GetDimen(f)}})});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMScd.js");
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OPS/xhtml/science11/mathjax/extensions/TeX/autobold.js
/*
 *  /MathJax/extensions/TeX/autobold.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/autobold"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.InputJax.TeX;a.prefilterHooks.Add(function(d){var c=d.script.parentNode.insertBefore(document.createElement("span"),d.script);c.visibility="hidden";c.style.fontFamily="Times, serif";c.appendChild(document.createTextNode("ABCXYZabcxyz"));var b=c.offsetWidth;c.style.fontWeight="bold";if(b&&c.offsetWidth===b){d.math="\\boldsymbol{"+d.math+"}"}c.parentNode.removeChild(c)});MathJax.Hub.Startup.signal.Post("TeX autobold Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/autobold.js");




OPS/xhtml/science11/mathjax/extensions/TeX/begingroup.js
/*
 *  /MathJax/extensions/TeX/begingroup.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/begingroup"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var d=MathJax.InputJax.TeX,b=d.Definitions;var a=MathJax.Object.Subclass({macros:null,environments:null,Init:function(e,f){this.macros=(e||{});this.environments=(f||{})},Find:function(e,f){if(this[f][e]){return this[f][e]}},Def:function(e,g,f){this[f][e]=g},Undef:function(e,f){delete this[f][e]},Merge:function(e){MathJax.Hub.Insert(this.macros,e.macros);MathJax.Hub.Insert(this.environments,e.environments)},MergeGlobals:function(e){var f=this.macros;for(var g in f){if(f.hasOwnProperty(g)&&f[g].global){e.Def(g,f[g],"macros",true);delete f[g].global;delete f[g]}}},Clear:function(g){this.environments={};if(g){this.macros={}}else{var e=this.macros;for(var f in e){if(e.hasOwnProperty(f)&&!e[f].global){delete e[f]}}}return this}});var c=d.nsStack=MathJax.Object.Subclass({stack:null,top:0,isEqn:false,Init:function(e){this.isEqn=e;this.stack=[];if(!e){this.Push(a(b.macros,b.environment))}else{this.Push(a())}},Def:function(e,h,f,g){var i=this.top-1;if(g){while(i>0){this.stack[i].Undef(e,f);i--}if(!(h instanceof Array)){h=[h]}if(this.isEqn){h.global=true}}this.stack[i].Def(e,h,f)},Push:function(e){this.stack.push(e);this.top=this.stack.length},Pop:function(){var e;if(this.top>1){e=this.stack[--this.top];if(this.isEqn){this.stack.pop()}}else{if(this.isEqn){this.Clear()}}return e},Find:function(e,g){for(var f=this.top-1;f>=0;f--){var h=this.stack[f].Find(e,g);if(h){return h}}return null},Merge:function(e){e.stack[0].MergeGlobals(this);this.stack[this.top-1].Merge(e.stack[0]);var f=[this.top,this.stack.length-this.top].concat(e.stack.slice(1));this.stack.splice.apply(this.stack,f);this.top=this.stack.length},Reset:function(){this.top=this.stack.length},Clear:function(e){this.stack=[this.stack[0].Clear()];this.top=this.stack.length}},{nsFrame:a});b.Add({macros:{begingroup:"BeginGroup",endgroup:"EndGroup",global:["Extension","newcommand"],gdef:["Extension","newcommand"]}},null,true);d.Parse.Augment({BeginGroup:function(e){d.eqnStack.Push(a())},EndGroup:function(e){if(d.eqnStack.top>1){d.eqnStack.Pop()}else{if(d.rootStack.top===1){d.Error(["ExtraEndMissingBegin","Extra %1 or missing \\begingroup",e])}else{d.eqnStack.Clear();d.rootStack.Pop()}}},csFindMacro:function(e){return(d.eqnStack.Find(e,"macros")||d.rootStack.Find(e,"macros"))},envFindName:function(e){return(d.eqnStack.Find(e,"environments")||d.rootStack.Find(e,"environments"))}});d.rootStack=c();d.eqnStack=c(true);d.prefilterHooks.Add(function(){d.rootStack.Reset();d.eqnStack.Clear(true)});d.postfilterHooks.Add(function(){d.rootStack.Merge(d.eqnStack)});MathJax.Hub.Register.StartupHook("TeX newcommand Ready",function(){b.Add({macros:{global:"Global",gdef:["Macro","\\global\\def"]}},null,true);d.Parse.Augment({setDef:function(e,f){f.isUser=true;d.eqnStack.Def(e,f,"macros",this.stack.env.isGlobal);delete this.stack.env.isGlobal},setEnv:function(e,f){f.isUser=true;d.eqnStack.Def(e,f,"environments")},Global:function(e){var f=this.i;var g=this.GetCSname(e);this.i=f;if(g!=="let"&&g!=="def"&&g!=="newcommand"){d.Error(["GlobalNotFollowedBy","%1 not followed by \\let, \\def, or \\newcommand",e])}this.stack.env.isGlobal=true}})});MathJax.Hub.Startup.signal.Post("TeX begingroup Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/begingroup.js");




OPS/xhtml/science11/mathjax/extensions/TeX/newcommand.js
/*
 *  /MathJax/extensions/TeX/newcommand.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/newcommand"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX;var a=b.Definitions;a.Add({macros:{newcommand:"NewCommand",renewcommand:"NewCommand",newenvironment:"NewEnvironment",renewenvironment:"NewEnvironment",def:"MacroDef",let:"Let"}},null,true);b.Parse.Augment({NewCommand:function(c){var e=this.trimSpaces(this.GetArgument(c)),g=this.GetBrackets(c),d=this.GetBrackets(c),f=this.GetArgument(c);if(e.charAt(0)==="\\"){e=e.substr(1)}if(!e.match(/^(.|[a-z]+)$/i)){b.Error(["IllegalControlSequenceName","Illegal control sequence name for %1",c])}if(g){g=this.trimSpaces(g);if(!g.match(/^[0-9]+$/)){b.Error(["IllegalParamNumber","Illegal number of parameters specified in %1",c])}}this.setDef(e,["Macro",f,g,d])},NewEnvironment:function(d){var e=this.trimSpaces(this.GetArgument(d)),g=this.GetBrackets(d),f=this.GetArgument(d),c=this.GetArgument(d);if(g){g=this.trimSpaces(g);if(!g.match(/^[0-9]+$/)){b.Error(["IllegalParamNumber","Illegal number of parameters specified in %1",d])}}this.setEnv(e,["BeginEnv","EndEnv",f,c,g])},MacroDef:function(c){var d=this.GetCSname(c),f=this.GetTemplate(c,"\\"+d),e=this.GetArgument(c);if(!(f instanceof Array)){this.setDef(d,["Macro",e,f])}else{this.setDef(d,["MacroWithTemplate",e].concat(f))}},Let:function(d){var e=this.GetCSname(d),f;var g=this.GetNext();if(g==="="){this.i++;g=this.GetNext()}if(g==="\\"){d=this.GetCSname(d);f=this.csFindMacro(d);if(!f){if(a.mathchar0mi[d]){f=["csMathchar0mi",a.mathchar0mi[d]]}else{if(a.mathchar0mo[d]){f=["csMathchar0mo",a.mathchar0mo[d]]}else{if(a.mathchar7[d]){f=["csMathchar7",a.mathchar7[d]]}else{if(a.delimiter["\\"+d]!=null){f=["csDelimiter",a.delimiter["\\"+d]]}}}}}}else{f=["Macro",g];this.i++}this.setDef(e,f)},setDef:function(c,d){d.isUser=true;a.macros[c]=d},setEnv:function(c,d){d.isUser=true;a.environment[c]=d},GetCSname:function(e){var f=this.GetNext();if(f!=="\\"){b.Error(["MissingCS","%1 must be followed by a control sequence",e])}var d=this.trimSpaces(this.GetArgument(e));return d.substr(1)},GetTemplate:function(f,e){var j,g=[],h=0;j=this.GetNext();var d=this.i;while(this.i<this.string.length){j=this.GetNext();if(j==="#"){if(d!==this.i){g[h]=this.string.substr(d,this.i-d)}j=this.string.charAt(++this.i);if(!j.match(/^[1-9]$/)){b.Error(["CantUseHash2","Illegal use of # in template for %1",e])}if(parseInt(j)!=++h){b.Error(["SequentialParam","Parameters for %1 must be numbered sequentially",e])}d=this.i+1}else{if(j==="{"){if(d!==this.i){g[h]=this.string.substr(d,this.i-d)}if(g.length>0){return[h,g]}else{return h}}}this.i++}b.Error(["MissingReplacementString","Missing replacement string for definition of %1",f])},MacroWithTemplate:function(d,g,h,f){if(h){var c=[];this.GetNext();if(f[0]&&!this.MatchParam(f[0])){b.Error(["MismatchUseDef","Use of %1 doesn't match its definition",d])}for(var e=0;e<h;e++){c.push(this.GetParameter(d,f[e+1]))}g=this.SubstituteArgs(c,g)}this.string=this.AddArgs(g,this.string.slice(this.i));this.i=0;if(++this.macroCount>b.config.MAXMACROS){b.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},BeginEnv:function(f,h,c,g){if(g){var d=[];for(var e=0;e<g;e++){d.push(this.GetArgument("\\begin{"+name+"}"))}h=this.SubstituteArgs(d,h);c=this.SubstituteArgs(d,c)}f.edef=c;this.string=this.AddArgs(h,this.string.slice(this.i));this.i=0;return f},EndEnv:function(c,d){this.string=this.AddArgs(c.edef,this.string.slice(this.i));this.i=0;return d},GetParameter:function(d,g){if(g==null){return this.GetArgument(d)}var f=this.i,c=0,e=0;while(this.i<this.string.length){if(this.string.charAt(this.i)==="{"){if(this.i===f){e=1}this.GetArgument(d);c=this.i-f}else{if(this.MatchParam(g)){if(e){f++;c-=2}return this.string.substr(f,c)}else{this.i++;c++;e=0}}}b.Error(["RunawayArgument","Runaway argument for %1?",d])},MatchParam:function(c){if(this.string.substr(this.i,c.length)!==c){return 0}this.i+=c.length;return 1}});b.Environment=function(c){a.environment[c]=["BeginEnv","EndEnv"].concat([].slice.call(arguments,1));a.environment[c].isUser=true};MathJax.Hub.Startup.signal.Post("TeX newcommand Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/newcommand.js");




OPS/xhtml/science11/mathjax/extensions/TeX/action.js
/*
 *  /MathJax/extensions/TeX/action.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/action"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml;b.Definitions.Add({macros:{toggle:"Toggle",mathtip:"Mathtip",texttip:["Macro","\\mathtip{#1}{\\text{#2}}",2]}},null,true);b.Parse.Augment({Toggle:function(d){var e=[],c;while((c=this.GetArgument(d))!=="\\endtoggle"){e.push(b.Parse(c,this.stack.env).mml())}this.Push(a.maction.apply(a,e).With({actiontype:a.ACTIONTYPE.TOGGLE}))},Mathtip:function(d){var c=this.ParseArg(d),e=this.ParseArg(d);this.Push(a.maction(c,e).With({actiontype:a.ACTIONTYPE.TOOLTIP}))}});MathJax.Hub.Startup.signal.Post("TeX action Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/action.js");




OPS/xhtml/science11/mathjax/extensions/TeX/enclose.js
/*
 *  /MathJax/extensions/TeX/enclose.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/enclose"]={version:"2.3",ALLOWED:{arrow:1,color:1,mathcolor:1,background:1,mathbackground:1,padding:1,thickness:1}};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml,b=MathJax.Extension["TeX/enclose"].ALLOWED;c.Definitions.Add({macros:{enclose:"Enclose"}},null,true);c.Parse.Augment({Enclose:function(g){var k=this.GetArgument(g),e=this.GetBrackets(g),j=this.ParseArg(g);var l={notation:k.replace(/,/g," ")};if(e){e=e.replace(/ /g,"").split(/,/);for(var h=0,d=e.length;h<d;h++){var f=e[h].split(/[:=]/);if(b[f[0]]){f[1]=f[1].replace(/^"(.*)"$/,"$1");if(f[1]==="true"){f[1]=true}if(f[1]==="false"){f[1]=false}l[f[0]]=f[1]}}}this.Push(a.menclose(j).With(l))}});MathJax.Hub.Startup.signal.Post("TeX enclose Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/enclose.js");
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OPS/xhtml/science11/mathjax/extensions/TeX/verb.js
/*
 *  /MathJax/extensions/TeX/verb.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/verb"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX;var b=c.Definitions;b.Add({macros:{verb:"Verb"}},null,true);c.Parse.Augment({Verb:function(d){var g=this.GetNext();var f=++this.i;if(g==""){c.Error(["MissingArgFor","Missing argument for %1",d])}while(this.i<this.string.length&&this.string.charAt(this.i)!=g){this.i++}if(this.i==this.string.length){c.Error(["NoClosingDelim","Can't find closing delimiter for %1",d])}var e=this.string.slice(f,this.i).replace(/ /g,"\u00A0");this.i++;this.Push(a.mtext(e).With({mathvariant:a.VARIANT.MONOSPACE}))}});MathJax.Hub.Startup.signal.Post("TeX verb Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/verb.js");




OPS/xhtml/science11/mathjax/extensions/TeX/mhchem.js
/*
 *  /MathJax/extensions/TeX/mhchem.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/mhchem"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX;var a=MathJax.Object.Subclass({string:"",i:0,tex:"",atom:false,sup:"",sub:"",Init:function(c){this.string=c},ParseTable:{"-":"Minus","+":"Plus","(":"Open",")":"Close","[":"Open","]":"Close","<":"Less","^":"Superscript",_:"Subscript","*":"Dot",".":"Dot","=":"Equal","#":"Pound","$":"Math","\\":"Macro"," ":"Space"},Arrows:{"->":"rightarrow","<-":"leftarrow","<->":"leftrightarrow","<=>":"rightleftharpoons","<=>>":"Rightleftharpoons","<<=>":"Leftrightharpoons","^":"uparrow",v:"downarrow"},Bonds:{"-":"-","=":"=","#":"\\equiv","~":"\\tripledash","~-":"\\begin{CEstack}{}\\tripledash\\\\-\\end{CEstack}","~=":"\\raise2mu{\\begin{CEstack}{}\\tripledash\\\\-\\\\-\\end{CEstack}}","~--":"\\raise2mu{\\begin{CEstack}{}\\tripledash\\\\-\\\\-\\end{CEstack}}","-~-":"\\raise2mu{\\begin{CEstack}{}-\\\\\\tripledash\\\\-\\end{CEstack}}","...":"{\\cdot}{\\cdot}{\\cdot}","....":"{\\cdot}{\\cdot}{\\cdot}{\\cdot}","->":"\\rightarrow","<-":"\\leftarrow","??":"\\text{??}"},Parse:function(){this.tex="";this.atom=false;while(this.i<this.string.length){var d=this.string.charAt(this.i);if(d.match(/[a-z]/i)){this.ParseLetter()}else{if(d.match(/[0-9]/)){this.ParseNumber()}else{this["Parse"+(this.ParseTable[d]||"Other")](d)}}}this.FinishAtom();return this.tex},ParseLetter:function(){this.FinishAtom();if(this.Match(/^v( |$)/)){this.tex+="{\\"+this.Arrows.v+"}"}else{this.tex+="\\text{"+this.Match(/^[a-z]+/i)+"}";this.atom=true}},ParseNumber:function(){var e=this.Match(/^\d+/);if(this.atom&&!this.sub){this.sub=e}else{this.FinishAtom();var d=this.Match(/^\/\d+/);if(d){var c="\\frac{"+e+"}{"+d.substr(1)+"}";this.tex+="\\mathchoice{\\textstyle"+c+"}{"+c+"}{"+c+"}{"+c+"}"}else{this.tex+=e;if(this.i<this.string.length){this.tex+="\\,"}}}},ParseMinus:function(d){if(this.atom&&(this.i===this.string.length-1||this.string.charAt(this.i+1)===" ")){this.sup+=d}else{this.FinishAtom();if(this.string.substr(this.i,2)==="->"){this.i+=2;this.AddArrow("->");return}else{this.tex+="{-}"}}this.i++},ParsePlus:function(d){if(this.atom){this.sup+=d}else{this.FinishAtom();this.tex+=d}this.i++},ParseDot:function(d){this.FinishAtom();this.tex+="\\cdot ";this.i++},ParseEqual:function(d){this.FinishAtom();this.tex+="{=}";this.i++},ParsePound:function(d){this.FinishAtom();this.tex+="{\\equiv}";this.i++},ParseOpen:function(e){this.FinishAtom();var d=this.Match(/^\([v^]\)/);if(d){this.tex+="{\\"+this.Arrows[d.charAt(1)]+"}"}else{this.tex+="{"+e;this.i++}},ParseClose:function(d){this.FinishAtom();this.atom=true;this.tex+=d+"}";this.i++},ParseLess:function(e){this.FinishAtom();var d=this.Match(/^(<->?|<=>>?|<<=>)/);if(!d){this.tex+=e;this.i++}else{this.AddArrow(d)}},ParseSuperscript:function(f){f=this.string.charAt(++this.i);if(f==="{"){this.i++;var d=this.Find("}");if(d==="-."){this.sup+="{-}{\\cdot}"}else{if(d){this.sup+=a(d).Parse().replace(/^\{-\}/,"-")}}}else{if(f===" "||f===""){this.tex+="{\\"+this.Arrows["^"]+"}";this.i++}else{var e=this.Match(/^(\d+|-\.)/);if(e){this.sup+=e}}}},ParseSubscript:function(e){if(this.string.charAt(++this.i)=="{"){this.i++;this.sub+=a(this.Find("}")).Parse().replace(/^\{-\}/,"-")}else{var d=this.Match(/^\d+/);if(d){this.sub+=d}}},ParseMath:function(d){this.FinishAtom();this.i++;this.tex+=this.Find(d)},ParseMacro:function(f){this.FinishAtom();this.i++;var d=this.Match(/^([a-z]+|.)/i)||" ";if(d==="sbond"){this.tex+="{-}"}else{if(d==="dbond"){this.tex+="{=}"}else{if(d==="tbond"){this.tex+="{\\equiv}"}else{if(d==="bond"){var e=(this.Match(/^\{.*?\}/)||"");e=e.substr(1,e.length-2);this.tex+="{"+(this.Bonds[e]||"\\text{??}")+"}"}else{if(d==="{"){this.tex+="{\\{"}else{if(d==="}"){this.tex+="\\}}";this.atom=true}else{this.tex+=f+d}}}}}}},ParseSpace:function(d){this.FinishAtom();this.i++},ParseOther:function(d){this.FinishAtom();this.tex+=d;this.i++},AddArrow:function(e){var g=this.Match(/^[CT]\[/);if(g){this.i--;g=g.charAt(0)}var d=this.GetBracket(g),f=this.GetBracket(g);e=this.Arrows[e];if(d||f){if(f){e+="["+f+"]"}e+="{"+d+"}";e="\\mathrel{\\x"+e+"}"}else{e="\\long"+e+" "}this.tex+=e},FinishAtom:function(){if(this.sup||this.sub){if(this.sup&&this.sub&&!this.atom){var c=this.sup,d=this.sub;if(!c.match(/\d/)){c+="\\vphantom{0}"}if(!d.match(/\d/)){d+="\\vphantom{0}"}this.tex+="\\raise 1pt{\\scriptstyle\\begin{CEscriptstack}"+c+"\\\\"+d+"\\end{CEscriptstack}}\\kern-.125em "}else{if(!this.sup){this.sup="\\Space{0pt}{0pt}{.2em}"}this.tex+="^{"+this.sup+"}_{"+this.sub+"}"}this.sup=this.sub=""}this.atom=false},GetBracket:function(e){if(this.string.charAt(this.i)!=="["){return""}this.i++;var d=this.Find("]");if(e==="C"){d="\\ce{"+d+"}"}else{if(e==="T"){if(!d.match(/^\{.*\}$/)){d="{"+d+"}"}d="\\text"+d}}return d},Match:function(d){var c=d.exec(this.string.substr(this.i));if(c){c=c[0];this.i+=c.length}return c},Find:function(h){var d=this.string.length,e=this.i,g=0;while(this.i<d){var f=this.string.charAt(this.i++);if(f===h&&g===0){return this.string.substr(e,this.i-e-1)}if(f==="{"){g++}else{if(f==="}"){if(g){g--}else{b.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}}}}if(g){b.Error(["MissingCloseBrace","Missing close brace"])}b.Error(["NoClosingChar","Can't find closing %1",h])}});MathJax.Extension["TeX/mhchem"].CE=a;b.Definitions.Add({macros:{ce:"CE",cf:"CE",cee:"CE",xleftrightarrow:["Extension","AMSmath"],xrightleftharpoons:["Extension","AMSmath"],xRightleftharpoons:["Extension","AMSmath"],xLeftrightharpoons:["Extension","AMSmath"],longrightleftharpoons:["Macro","\\stackrel{\\textstyle{{-}\\!\\!{\\rightharpoonup}}}{\\smash{{\\leftharpoondown}\\!\\!{-}}}"],longRightleftharpoons:["Macro","\\stackrel{\\textstyle{-}\\!\\!{\\rightharpoonup}}{\\small\\smash\\leftharpoondown}"],longLeftrightharpoons:["Macro","\\stackrel{\\rightharpoonup}{{{\\leftharpoondown}\\!\\!\\textstyle{-}}}"],hyphen:["Macro","\\text{-}"],tripledash:["Macro","\\raise3mu{\\tiny\\text{-}\\kern2mu\\text{-}\\kern2mu\\text{-}}"]},environment:{CEstack:["Array",null,null,null,"r",null,"0.001em","T",1],CEscriptstack:["Array",null,null,null,"r",null,"0.2em","S",1]}},null,true);if(!MathJax.Extension["TeX/AMSmath"]){b.Definitions.Add({macros:{xrightarrow:["Extension","AMSmath"],xleftarrow:["Extension","AMSmath"]}},null,true)}MathJax.Hub.Register.StartupHook("TeX AMSmath Ready",function(){b.Definitions.Add({macros:{xleftrightarrow:["xArrow",8596,6,6],xrightleftharpoons:["xArrow",8652,5,7],xRightleftharpoons:["xArrow",8652,5,7],xLeftrightharpoons:["xArrow",8652,5,7]}},null,true)});b.Parse.Augment({CE:function(e){var c=this.GetArgument(e);var d=a(c).Parse();this.string=d+this.string.substr(this.i);this.i=0}});MathJax.Hub.Startup.signal.Post("TeX mhchem Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/mhchem.js");




OPS/xhtml/science11/mathjax/extensions/TeX/bbox.js
/*
 *  /MathJax/extensions/TeX/bbox.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/bbox"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml;b.Definitions.Add({macros:{bbox:"BBox"}},null,true);b.Parse.Augment({BBox:function(e){var n=this.GetBrackets(e,""),m=this.ParseArg(e);var j=n.split(/,/),g,d,c;for(var k in j){var f=j[k].replace(/^\s+/,"").replace(/\s+$/,"");var l=f.match(/^(\.\d+|\d+(\.\d*)?)(pt|em|ex|mu|px|in|cm|mm)$/);if(l){if(g){b.Error(["MultipleBBoxProperty","%1 specified twice in %2","Padding",e])}var h=l[1]+l[3];g={height:"+"+h,depth:"+"+h,lspace:h,width:"+"+(2*l[1])+l[3]}}else{if(f.match(/^([a-z0-9]+|\#[0-9a-f]{6}|\#[0-9a-f]{3})$/i)){if(d){b.Error(["MultipleBBoxProperty","%1 specified twice in %2","Background",e])}d=f}else{if(f.match(/^[-a-z]+:/i)){if(c){b.Error(["MultipleBBoxProperty","%1 specified twice in %2","Style",e])}c=this.BBoxStyle(f)}else{if(f!==""){b.Error(["InvalidBBoxProperty","'%1' doesn't look like a color, a padding dimension, or a style",f])}}}}}if(g){m=a.mpadded(m).With(g)}if(d||c){m=a.mstyle(m).With({mathbackground:d,style:c})}this.Push(m)},BBoxStyle:function(c){return c}});MathJax.Hub.Startup.signal.Post("TeX bbox Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/bbox.js");




OPS/xhtml/science11/mathjax/extensions/TeX/AMSsymbols.js
/*
 *  /MathJax/extensions/TeX/AMSsymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/AMSsymbols"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml,b=MathJax.InputJax.TeX.Definitions;b.Add({mathchar0mi:{digamma:"03DD",varkappa:"03F0",varGamma:["0393",{mathvariant:a.VARIANT.ITALIC}],varDelta:["0394",{mathvariant:a.VARIANT.ITALIC}],varTheta:["0398",{mathvariant:a.VARIANT.ITALIC}],varLambda:["039B",{mathvariant:a.VARIANT.ITALIC}],varXi:["039E",{mathvariant:a.VARIANT.ITALIC}],varPi:["03A0",{mathvariant:a.VARIANT.ITALIC}],varSigma:["03A3",{mathvariant:a.VARIANT.ITALIC}],varUpsilon:["03A5",{mathvariant:a.VARIANT.ITALIC}],varPhi:["03A6",{mathvariant:a.VARIANT.ITALIC}],varPsi:["03A8",{mathvariant:a.VARIANT.ITALIC}],varOmega:["03A9",{mathvariant:a.VARIANT.ITALIC}],beth:"2136",gimel:"2137",daleth:"2138",backprime:["2035",{variantForm:true}],hslash:"210F",varnothing:["2205",{variantForm:true}],blacktriangle:"25B4",triangledown:["25BD",{variantForm:true}],blacktriangledown:"25BE",square:"25FB",Box:"25FB",blacksquare:"25FC",lozenge:"25CA",Diamond:"25CA",blacklozenge:"29EB",circledS:["24C8",{mathvariant:a.VARIANT.NORMAL}],bigstar:"2605",sphericalangle:"2222",measuredangle:"2221",nexists:"2204",complement:"2201",mho:"2127",eth:["00F0",{mathvariant:a.VARIANT.NORMAL}],Finv:"2132",diagup:"2571",Game:"2141",diagdown:"2572",Bbbk:["006B",{mathvariant:a.VARIANT.DOUBLESTRUCK}],yen:"00A5",circledR:"00AE",checkmark:"2713",maltese:"2720"},mathchar0mo:{dotplus:"2214",ltimes:"22C9",smallsetminus:"2216",rtimes:"22CA",Cap:"22D2",doublecap:"22D2",leftthreetimes:"22CB",Cup:"22D3",doublecup:"22D3",rightthreetimes:"22CC",barwedge:"22BC",curlywedge:"22CF",veebar:"22BB",curlyvee:"22CE",doublebarwedge:"2A5E",boxminus:"229F",circleddash:"229D",boxtimes:"22A0",circledast:"229B",boxdot:"22A1",circledcirc:"229A",boxplus:"229E",centerdot:"22C5",divideontimes:"22C7",intercal:"22BA",leqq:"2266",geqq:"2267",leqslant:"2A7D",geqslant:"2A7E",eqslantless:"2A95",eqslantgtr:"2A96",lesssim:"2272",gtrsim:"2273",lessapprox:"2A85",gtrapprox:"2A86",approxeq:"224A",lessdot:"22D6",gtrdot:"22D7",lll:"22D8",llless:"22D8",ggg:"22D9",gggtr:"22D9",lessgtr:"2276",gtrless:"2277",lesseqgtr:"22DA",gtreqless:"22DB",lesseqqgtr:"2A8B",gtreqqless:"2A8C",doteqdot:"2251",Doteq:"2251",eqcirc:"2256",risingdotseq:"2253",circeq:"2257",fallingdotseq:"2252",triangleq:"225C",backsim:"223D",thicksim:["223C",{variantForm:true}],backsimeq:"22CD",thickapprox:["2248",{variantForm:true}],subseteqq:"2AC5",supseteqq:"2AC6",Subset:"22D0",Supset:"22D1",sqsubset:"228F",sqsupset:"2290",preccurlyeq:"227C",succcurlyeq:"227D",curlyeqprec:"22DE",curlyeqsucc:"22DF",precsim:"227E",succsim:"227F",precapprox:"2AB7",succapprox:"2AB8",vartriangleleft:"22B2",lhd:"22B2",vartriangleright:"22B3",rhd:"22B3",trianglelefteq:"22B4",unlhd:"22B4",trianglerighteq:"22B5",unrhd:"22B5",vDash:"22A8",Vdash:"22A9",Vvdash:"22AA",smallsmile:["2323",{variantForm:true}],shortmid:["2223",{variantForm:true}],smallfrown:["2322",{variantForm:true}],shortparallel:["2225",{variantForm:true}],bumpeq:"224F",between:"226C",Bumpeq:"224E",pitchfork:"22D4",varpropto:"221D",backepsilon:"220D",blacktriangleleft:"25C2",blacktriangleright:"25B8",therefore:"2234",because:"2235",eqsim:"2242",vartriangle:["25B3",{variantForm:true}],Join:"22C8",nless:"226E",ngtr:"226F",nleq:"2270",ngeq:"2271",nleqslant:["2A87",{variantForm:true}],ngeqslant:["2A88",{variantForm:true}],nleqq:["2270",{variantForm:true}],ngeqq:["2271",{variantForm:true}],lneq:"2A87",gneq:"2A88",lneqq:"2268",gneqq:"2269",lvertneqq:["2268",{variantForm:true}],gvertneqq:["2269",{variantForm:true}],lnsim:"22E6",gnsim:"22E7",lnapprox:"2A89",gnapprox:"2A8A",nprec:"2280",nsucc:"2281",npreceq:["22E0",{variantForm:true}],nsucceq:["22E1",{variantForm:true}],precneqq:"2AB5",succneqq:"2AB6",precnsim:"22E8",succnsim:"22E9",precnapprox:"2AB9",succnapprox:"2ABA",nsim:"2241",ncong:"2246",nshortmid:["2224",{variantForm:true}],nshortparallel:["2226",{variantForm:true}],nmid:"2224",nparallel:"2226",nvdash:"22AC",nvDash:"22AD",nVdash:"22AE",nVDash:"22AF",ntriangleleft:"22EA",ntriangleright:"22EB",ntrianglelefteq:"22EC",ntrianglerighteq:"22ED",nsubseteq:"2288",nsupseteq:"2289",nsubseteqq:["2288",{variantForm:true}],nsupseteqq:["2289",{variantForm:true}],subsetneq:"228A",supsetneq:"228B",varsubsetneq:["228A",{variantForm:true}],varsupsetneq:["228B",{variantForm:true}],subsetneqq:"2ACB",supsetneqq:"2ACC",varsubsetneqq:["2ACB",{variantForm:true}],varsupsetneqq:["2ACC",{variantForm:true}],leftleftarrows:"21C7",rightrightarrows:"21C9",leftrightarrows:"21C6",rightleftarrows:"21C4",Lleftarrow:"21DA",Rrightarrow:"21DB",twoheadleftarrow:"219E",twoheadrightarrow:"21A0",leftarrowtail:"21A2",rightarrowtail:"21A3",looparrowleft:"21AB",looparrowright:"21AC",leftrightharpoons:"21CB",rightleftharpoons:["21CC",{variantForm:true}],curvearrowleft:"21B6",curvearrowright:"21B7",circlearrowleft:"21BA",circlearrowright:"21BB",Lsh:"21B0",Rsh:"21B1",upuparrows:"21C8",downdownarrows:"21CA",upharpoonleft:"21BF",upharpoonright:"21BE",downharpoonleft:"21C3",restriction:"21BE",multimap:"22B8",downharpoonright:"21C2",leftrightsquigarrow:"21AD",rightsquigarrow:"21DD",leadsto:"21DD",dashrightarrow:"21E2",dashleftarrow:"21E0",nleftarrow:"219A",nrightarrow:"219B",nLeftarrow:"21CD",nRightarrow:"21CF",nleftrightarrow:"21AE",nLeftrightarrow:"21CE"},delimiter:{"\\ulcorner":"231C","\\urcorner":"231D","\\llcorner":"231E","\\lrcorner":"231F"},macros:{implies:["Macro","\\;\\Longrightarrow\\;"],impliedby:["Macro","\\;\\Longleftarrow\\;"]}},null,true);var c=a.mo.OPTYPES.REL;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2322":c,"\u2323":c,"\u25B3":c,"\uE006":c,"\uE007":c,"\uE00C":c,"\uE00D":c,"\uE00E":c,"\uE00F":c,"\uE010":c,"\uE011":c,"\uE016":c,"\uE017":c,"\uE018":c,"\uE019":c,"\uE01A":c,"\uE01B":c,"\uE04B":c,"\uE04F":c}}});MathJax.Hub.Startup.signal.Post("TeX AMSsymbols Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMSsymbols.js");




OPS/xhtml/science11/mathjax/extensions/TeX/color.js
/*
 *  /MathJax/extensions/TeX/color.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/color"]={version:"2.3",config:MathJax.Hub.CombineConfig("TeX.color",{padding:"5px",border:"2px"}),colors:{Apricot:"#FBB982",Aquamarine:"#00B5BE",Bittersweet:"#C04F17",Black:"#221E1F",Blue:"#2D2F92",BlueGreen:"#00B3B8",BlueViolet:"#473992",BrickRed:"#B6321C",Brown:"#792500",BurntOrange:"#F7921D",CadetBlue:"#74729A",CarnationPink:"#F282B4",Cerulean:"#00A2E3",CornflowerBlue:"#41B0E4",Cyan:"#00AEEF",Dandelion:"#FDBC42",DarkOrchid:"#A4538A",Emerald:"#00A99D",ForestGreen:"#009B55",Fuchsia:"#8C368C",Goldenrod:"#FFDF42",Gray:"#949698",Green:"#00A64F",GreenYellow:"#DFE674",JungleGreen:"#00A99A",Lavender:"#F49EC4",LimeGreen:"#8DC73E",Magenta:"#EC008C",Mahogany:"#A9341F",Maroon:"#AF3235",Melon:"#F89E7B",MidnightBlue:"#006795",Mulberry:"#A93C93",NavyBlue:"#006EB8",OliveGreen:"#3C8031",Orange:"#F58137",OrangeRed:"#ED135A",Orchid:"#AF72B0",Peach:"#F7965A",Periwinkle:"#7977B8",PineGreen:"#008B72",Plum:"#92268F",ProcessBlue:"#00B0F0",Purple:"#99479B",RawSienna:"#974006",Red:"#ED1B23",RedOrange:"#F26035",RedViolet:"#A1246B",Rhodamine:"#EF559F",RoyalBlue:"#0071BC",RoyalPurple:"#613F99",RubineRed:"#ED017D",Salmon:"#F69289",SeaGreen:"#3FBC9D",Sepia:"#671800",SkyBlue:"#46C5DD",SpringGreen:"#C6DC67",Tan:"#DA9D76",TealBlue:"#00AEB3",Thistle:"#D883B7",Turquoise:"#00B4CE",Violet:"#58429B",VioletRed:"#EF58A0",White:"#FFFFFF",WildStrawberry:"#EE2967",Yellow:"#FFF200",YellowGreen:"#98CC70",YellowOrange:"#FAA21A"},getColor:function(a,c){if(!a){a="named"}var b=this["get_"+a];if(!b){this.TEX.Error(["UndefinedColorModel","Color model '%1' not defined",a])}return b.call(this,c)},get_rgb:function(b){b=b.replace(/^\s+/,"").replace(/\s+$/,"").split(/\s*,\s*/);var a="#";if(b.length!==3){this.TEX.Error(["ModelArg1","Color values for the %1 model require 3 numbers","rgb"])}for(var c=0;c<3;c++){if(!b[c].match(/^(\d+(\.\d*)?|\.\d+)$/)){this.TEX.Error(["InvalidDecimalNumber","Invalid decimal number"])}var d=parseFloat(b[c]);if(d<0||d>1){this.TEX.Error(["ModelArg2","Color values for the %1 model must be between %2 and %3","rgb",0,1])}d=Math.floor(d*255).toString(16);if(d.length<2){d="0"+d}a+=d}return a},get_RGB:function(b){b=b.replace(/^\s+/,"").replace(/\s+$/,"").split(/\s*,\s*/);var a="#";if(b.length!==3){this.TEX.Error(["ModelArg1","Color values for the %1 model require 3 numbers","RGB"])}for(var c=0;c<3;c++){if(!b[c].match(/^\d+$/)){this.TEX.Error(["InvalidNumber","Invalid number"])}var d=parseInt(b[c]);if(d>255){this.TEX.Error(["ModelArg2","Color values for the %1 model must be between %2 and %3","RGB",0,255])}d=d.toString(16);if(d.length<2){d="0"+d}a+=d}return a},get_gray:function(a){if(!a.match(/^\s*(\d+(\.\d*)?|\.\d+)\s*$/)){this.TEX.Error(["InvalidDecimalNumber","Invalid decimal number"])}var b=parseFloat(a);if(b<0||b>1){this.TEX.Error(["ModelArg2","Color values for the %1 model must be between %2 and %3","gray",0,1])}b=Math.floor(b*255).toString(16);if(b.length<2){b="0"+b}return"#"+b+b+b},get_named:function(a){if(this.colors[a]){return this.colors[a]}return a},padding:function(){var c="+"+this.config.padding;var a=this.config.padding.replace(/^.*?([a-z]*)$/,"$1");var b="+"+(2*parseFloat(c))+a;return{width:b,height:c,depth:c,lspace:this.config.padding}}};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var d=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml;var c=d.Stack.Item;var b=MathJax.Extension["TeX/color"];b.TEX=d;d.Definitions.Add({macros:{color:"Color",textcolor:"TextColor",definecolor:"DefineColor",colorbox:"ColorBox",fcolorbox:"fColorBox"}},null,true);d.Parse.Augment({Color:function(h){var g=this.GetBrackets(h),e=this.GetArgument(h);e=b.getColor(g,e);var f=c.style().With({styles:{mathcolor:e}});this.stack.env.color=e;this.Push(f)},TextColor:function(h){var g=this.GetBrackets(h),f=this.GetArgument(h);f=b.getColor(g,f);var e=this.stack.env.color;this.stack.env.color=f;var i=this.ParseArg(h);if(e){this.stack.env.color}else{delete this.stack.env.color}this.Push(a.mstyle(i).With({mathcolor:f}))},DefineColor:function(g){var f=this.GetArgument(g),e=this.GetArgument(g),h=this.GetArgument(g);b.colors[f]=b.getColor(e,h)},ColorBox:function(g){var f=this.GetArgument(g),e=this.InternalMath(this.GetArgument(g));this.Push(a.mpadded.apply(a,e).With({mathbackground:b.getColor("named",f)}).With(b.padding()))},fColorBox:function(g){var h=this.GetArgument(g),f=this.GetArgument(g),e=this.InternalMath(this.GetArgument(g));this.Push(a.mpadded.apply(a,e).With({mathbackground:b.getColor("named",f),style:"border: "+b.config.border+" solid "+b.getColor("named",h)}).With(b.padding()))}});MathJax.Hub.Startup.signal.Post("TeX color Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/color.js");




OPS/xhtml/science11/mathjax/extensions/TeX/boldsymbol.js
/*
 *  /MathJax/extensions/TeX/boldsymbol.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/boldsymbol"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml;var d=MathJax.InputJax.TeX;var b=d.Definitions;var c={};c[a.VARIANT.NORMAL]=a.VARIANT.BOLD;c[a.VARIANT.ITALIC]=a.VARIANT.BOLDITALIC;c[a.VARIANT.FRAKTUR]=a.VARIANT.BOLDFRAKTUR;c[a.VARIANT.SCRIPT]=a.VARIANT.BOLDSCRIPT;c[a.VARIANT.SANSSERIF]=a.VARIANT.BOLDSANSSERIF;c["-tex-caligraphic"]="-tex-caligraphic-bold";c["-tex-oldstyle"]="-tex-oldstyle-bold";b.Add({macros:{boldsymbol:"Boldsymbol"}},null,true);d.Parse.Augment({mmlToken:function(f){if(this.stack.env.boldsymbol){var e=f.Get("mathvariant");if(e==null){f.mathvariant=a.VARIANT.BOLD}else{f.mathvariant=(c[e]||e)}}return f},Boldsymbol:function(h){var e=this.stack.env.boldsymbol,f=this.stack.env.font;this.stack.env.boldsymbol=true;this.stack.env.font=null;var g=this.ParseArg(h);this.stack.env.font=f;this.stack.env.boldsymbol=e;this.Push(g)}});MathJax.Hub.Startup.signal.Post("TeX boldsymbol Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/boldsymbol.js");




OPS/xhtml/science11/mathjax/extensions/jsMath2jax.js
/*
 *  /MathJax/extensions/jsMath2jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension.jsMath2jax={version:"2.3",config:{preview:"TeX"},PreProcess:function(b){if(!this.configured){this.config=MathJax.Hub.CombineConfig("jsMath2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.previewClass=MathJax.Hub.config.preRemoveClass;this.configured=true}if(typeof(b)==="string"){b=document.getElementById(b)}if(!b){b=document.body}var c=b.getElementsByTagName("span"),a;for(a=c.length-1;a>=0;a--){if(String(c[a].className).match(/(^| )math( |$)/)){this.ConvertMath(c[a],"")}}var d=b.getElementsByTagName("div");for(a=d.length-1;a>=0;a--){if(String(d[a].className).match(/(^| )math( |$)/)){this.ConvertMath(d[a],"; mode=display")}}},ConvertMath:function(c,d){if(c.getElementsByTagName("script").length===0){var b=c.parentNode,a=this.createMathTag(d,c.innerHTML);if(c.nextSibling){b.insertBefore(a,c.nextSibling)}else{b.appendChild(a)}if(this.config.preview!=="none"){this.createPreview(c)}b.removeChild(c)}},createPreview:function(a){var b=this.config.preview;if(b==="TeX"){b=[this.filterPreview(a.innerHTML)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);a.parentNode.insertBefore(b,a)}},createMathTag:function(c,b){b=b.replace(/&lt;/g,"<").replace(/&gt;/g,">").replace(/&amp;/g,"&");var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);return a},filterPreview:function(a){return a}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.jsMath2jax],8);MathJax.Ajax.loadComplete("[MathJax]/extensions/jsMath2jax.js");




OPS/xhtml/science11/mathjax/extensions/asciimath2jax.js
/*
 *  /MathJax/extensions/asciimath2jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension.asciimath2jax={version:"2.3",config:{delimiters:[["`","`"]],skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"asciimath2jax_ignore",processClass:"asciimath2jax_process",preview:"AsciiMath"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("asciimath2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],c,a,b=this.config;this.match={};if(b.delimiters.length===0){return false}for(c=0,a=b.delimiters.length;c<a;c++){d.push(this.patternQuote(b.delimiters[c][0]));this.match[b.delimiters[c][0]]={mode:"",end:b.delimiters[c][1],pattern:this.endPattern(b.delimiters[c][1])}}this.start=new RegExp(d.sort(this.sortLength).join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var e=[];if(MathJax.Hub.config.preRemoveClass){e.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){e.push(b.ignoreClass)}this.ignoreClass=(e.length?new RegExp("(^| )("+e.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return true},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return c}}}return b},startMatch:function(a,b){var c=this.match[a[0]];if(c!=null){this.search={end:c.end,mode:c.mode,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(c.pattern)}return b},endMatch:function(a,b){if(a[0]==this.search.end){this.search.close=b;this.search.cpos=this.pattern.lastIndex;this.search.clen=(this.search.isBeginEnd?0:a[0].length);this.search.matched=true;b=this.encloseMath(b);this.switchPattern(this.start)}return b},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="AsciiMath"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,a){var b=document.createElement("script");b.type="math/asciimath"+c;MathJax.HTML.setScript(b,a);this.insertNode(b);return b},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&(document.documentMode||0)<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.asciimath2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/asciimath2jax.js");




OPS/xhtml/science11/mathjax/extensions/MathZoom.js
/*
 *  /MathJax/extensions/MathZoom.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a,d,f,c,j){var k="2.3";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(n,s){this.Remove();b.ClearHoverTimer();g.ClearSelection();var q=MathJax.OutputJax[s.jaxID];var o=q.getJaxFromMath(s);if(o.hover){b.UnHover(o)}var l=Math.floor(0.85*document.body.clientWidth),r=Math.floor(0.85*Math.max(document.body.clientHeight,document.documentElement.clientHeight));var m=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale,"max-width":l+"px","max-height":r+"px"}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var x=m.lastChild,u=x.firstChild,p=m.firstChild;s.parentNode.insertBefore(m,s);s.parentNode.insertBefore(s,m);if(u.addEventListener){u.addEventListener("mousedown",this.Remove,true)}if(this.msieTrapEventBug){var w=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});m.insertBefore(w,x)}if(this.msieZIndexBug){var t=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});m.style.position="relative";m.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];m=t}var v=q.Zoom(o,u,s,l,r);if(this.msiePositionBug){if(this.msieSizeBug){x.style.height=v.zH+"px";x.style.width=v.zW+"px"}if(x.offsetHeight>r){x.style.height=r+"px";x.style.width=(v.zW+this.scrollSize)+"px"}if(x.offsetWidth>l){x.style.width=l+"px";x.style.height=(v.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){x.style.width=Math.min(l,v.zW)+"px"}if(x.offsetWidth&&x.offsetWidth<l&&x.offsetHeight<r){x.style.overflow="visible"}this.Position(x,v);if(this.msieTrapEventBug){w.style.height=x.clientHeight+"px";w.style.width=x.clientWidth+"px";w.style.left=(parseFloat(x.style.left)+x.clientLeft)+"px";w.style.top=(parseFloat(x.style.top)+x.clientTop)+"px"}x.style.visibility="";if(this.settings.zoom==="Hover"){p.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",o]);return e(n)},Position:function(p,r){var q=this.Resize(),m=q.x,s=q.y,l=r.mW;var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var r=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(r);var n=r.parentNode,q=h.getOverflow(n);while(n.parentNode&&n!==document.body&&q==="visible"){n=n.parentNode;q=h.getOverflow(n)}if(q!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");l.style.width=l.style.height="1px";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px"},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);




OPS/xhtml/science11/mathjax/extensions/MathMenu.js
/*
 *  /MathJax/extensions/MathMenu.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(c,g,k,f,b){var q="2.3";var j=MathJax.Callback.Signal("menu");MathJax.Extension.MathMenu={version:q,signal:j};var o=function(r){return MathJax.Localization._.apply(MathJax.Localization,[["MathMenu",r]].concat([].slice.call(arguments,1)))};var n=c.Browser.isPC,l=c.Browser.isMSIE,e=((document.documentMode||0)>8);var i=(n?null:"5px");var p=c.CombineConfig("MathMenu",{delay:150,closeImg:k.fileURL(b.imageDir+"/CloseX-31.png"),showRenderer:true,showMathPlayer:true,showFontMenu:false,showContext:false,showDiscoverable:false,showLocale:true,showLocaleURL:false,semanticsAnnotations:{TeX:["TeX","LaTeX","application/x-tex"],StarMath:["StarMath 5.0"],Maple:["Maple"],ContentMathML:["MathML-Content","application/mathml-content+xml"],OpenMath:["OpenMath"]},windowSettings:{status:"no",toolbar:"no",locationbar:"no",menubar:"no",directories:"no",personalbar:"no",resizable:"yes",scrollbars:"yes",width:400,height:300,left:Math.round((screen.width-400)/2),top:Math.round((screen.height-300)/3)},styles:{"#MathJax_About":{position:"fixed",left:"50%",width:"auto","text-align":"center",border:"3px outset",padding:"1em 2em","background-color":"#DDDDDD",color:"black",cursor:"default","font-family":"message-box","font-size":"120%","font-style":"normal","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","z-index":201,"border-radius":"15px","-webkit-border-radius":"15px","-moz-border-radius":"15px","-khtml-border-radius":"15px","box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},".MathJax_Menu":{position:"absolute","background-color":"white",color:"black",width:"auto",padding:(n?"2px":"5px 0px"),border:"1px solid #CCCCCC",margin:0,cursor:"default",font:"menu","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","z-index":201,"border-radius":i,"-webkit-border-radius":i,"-moz-border-radius":i,"-khtml-border-radius":i,"box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},".MathJax_MenuItem":{padding:(n?"2px 2em":"1px 2em"),background:"transparent"},".MathJax_MenuArrow":{position:"absolute",right:".5em",color:"#666666","font-family":(l?"'Arial unicode MS'":null)},".MathJax_MenuActive .MathJax_MenuArrow":{color:"white"},".MathJax_MenuCheck":{position:"absolute",left:".7em","font-family":(l?"'Arial unicode MS'":null)},".MathJax_MenuRadioCheck":{position:"absolute",left:(n?"1em":".7em")},".MathJax_MenuLabel":{padding:(n?"2px 2em 4px 1.33em":"1px 2em 3px 1.33em"),"font-style":"italic"},".MathJax_MenuRule":{"border-top":(n?"1px solid #CCCCCC":"1px solid #DDDDDD"),margin:(n?"4px 1px 0px":"4px 3px")},".MathJax_MenuDisabled":{color:"GrayText"},".MathJax_MenuActive":{"background-color":(n?"Highlight":"#606872"),color:(n?"HighlightText":"white")},".MathJax_Menu_Close":{position:"absolute",width:"31px",height:"31px",top:"-15px",left:"-15px"}}});var h,d;c.Register.StartupHook("MathEvents Ready",function(){h=MathJax.Extension.MathEvents.Event.False;d=MathJax.Extension.MathEvents.Hover});var a=MathJax.Menu=MathJax.Object.Subclass({version:q,items:[],posted:false,title:null,margin:5,Init:function(r){this.items=[].slice.call(arguments,0)},With:function(r){if(r){c.Insert(this,r)}return this},Post:function(s,B){if(!s){s=window.event}var r=document.getElementById("MathJax_MenuFrame");if(!r){r=a.Background(this);delete m.lastItem;delete m.lastMenu;delete a.skipUp;j.Post(["post",a.jax])}var t=g.addElement(r,"div",{onmouseup:a.Mouseup,ondblclick:h,ondragstart:h,onselectstart:h,oncontextmenu:h,menuItem:this,className:"MathJax_Menu"});MathJax.Localization.setCSS(t);for(var v=0,u=this.items.length;v<u;v++){this.items[v].Create(t)}if(a.isMobile){g.addElement(t,"span",{className:"MathJax_Menu_Close",menu:B,ontouchstart:a.Close,ontouchend:h,onmousedown:a.Close,onmouseup:h},[["img",{src:p.closeImg,style:{width:"100%",height:"100%"}}]])}this.posted=true;t.style.width=(t.offsetWidth+2)+"px";var A=s.pageX,z=s.pageY;if(!A&&!z){A=s.clientX+document.body.scrollLeft+document.documentElement.scrollLeft;z=s.clientY+document.body.scrollTop+document.documentElement.scrollTop}if(!B){if(A+t.offsetWidth>document.body.offsetWidth-this.margin){A=document.body.offsetWidth-t.offsetWidth-this.margin}if(a.isMobile){A=Math.max(5,A-Math.floor(t.offsetWidth/2));z-=20}a.skipUp=s.isContextMenu}else{var w="left",C=B.offsetWidth;A=(a.isMobile?30:C-2);z=0;while(B&&B!==r){A+=B.offsetLeft;z+=B.offsetTop;B=B.parentNode}if(A+t.offsetWidth>document.body.offsetWidth-this.margin&&!a.isMobile){w="right";A=Math.max(this.margin,A-C-t.offsetWidth+6)}if(!n){t.style["borderRadiusTop"+w]=0;t.style["WebkitBorderRadiusTop"+w]=0;t.style["MozBorderRadiusTop"+w]=0;t.style["KhtmlBorderRadiusTop"+w]=0}}t.style.left=A+"px";t.style.top=z+"px";if(document.selection&&document.selection.empty){document.selection.empty()}return h(s)},Remove:function(r,s){j.Post(["unpost",a.jax]);var t=document.getElementById("MathJax_MenuFrame");if(t){t.parentNode.removeChild(t);if(this.msieFixedPositionBug){detachEvent("onresize",a.Resize)}}if(a.jax.hover){delete a.jax.hover.nofade;d.UnHover(a.jax)}return h(r)},Find:function(r){return this.FindN(1,r,[].slice.call(arguments,1))},FindId:function(r){return this.FindN(0,r,[].slice.call(arguments,1))},FindN:function(v,s,u){for(var t=0,r=this.items.length;t<r;t++){if(this.items[t].name[v]===s){if(u.length){if(!this.items[t].menu){return null}return this.items[t].menu.FindN(v,u[0],u.slice(1))}return this.items[t]}}return null},IndexOf:function(r){return this.IndexOfN(1,r)},IndexOfId:function(r){return this.IndexOfN(0,r)},IndexOfN:function(u,s){for(var t=0,r=this.items.length;t<r;t++){if(this.items[t].name[u]===s){return t}}return null}},{config:p,div:null,Close:function(r){return a.Event(r,this.menu||this.parentNode,(this.menu?"Touchend":"Remove"))},Remove:function(r){return a.Event(r,this,"Remove")},Mouseover:function(r){return a.Event(r,this,"Mouseover")},Mouseout:function(r){return a.Event(r,this,"Mouseout")},Mousedown:function(r){return a.Event(r,this,"Mousedown")},Mouseup:function(r){return a.Event(r,this,"Mouseup")},Touchstart:function(r){return a.Event(r,this,"Touchstart")},Touchend:function(r){return a.Event(r,this,"Touchend")},Event:function(t,v,r,u){if(a.skipMouseover&&r==="Mouseover"&&!u){return h(t)}if(a.skipUp){if(r.match(/Mouseup|Touchend/)){delete a.skipUp;return h(t)}if(r==="Touchstart"||(r==="Mousedown"&&!a.skipMousedown)){delete a.skipUp}}if(!t){t=window.event}var s=v.menuItem;if(s&&s[r]){return s[r](t,v)}return null},BGSTYLE:{position:"absolute",left:0,top:0,"z-index":200,width:"100%",height:"100%",border:0,padding:0,margin:0},Background:function(s){var t=g.addElement(document.body,"div",{style:this.BGSTYLE,id:"MathJax_MenuFrame"},[["div",{style:this.BGSTYLE,menuItem:s,onmousedown:this.Remove}]]);var r=t.firstChild;if(a.msieBackgroundBug){r.style.backgroundColor="white";r.style.filter="alpha(opacity=0)"}if(a.msieFixedPositionBug){t.width=t.height=0;this.Resize();attachEvent("onresize",this.Resize)}else{r.style.position="fixed"}return t},Resize:function(){setTimeout(a.SetWH,0)},SetWH:function(){var r=document.getElementById("MathJax_MenuFrame");if(r){r=r.firstChild;r.style.width=r.style.height="1px";r.style.width=document.body.scrollWidth+"px";r.style.height=document.body.scrollHeight+"px"}},saveCookie:function(){g.Cookie.Set("menu",this.cookie)},getCookie:function(){this.cookie=g.Cookie.Get("menu")},getImages:function(){if(a.isMobile){var r=new Image();r.src=p.closeImg}}});var m=a.ITEM=MathJax.Object.Subclass({name:"",Create:function(s){if(!this.hidden){var r={onmouseover:a.Mouseover,onmouseout:a.Mouseout,onmouseup:a.Mouseup,onmousedown:a.Mousedown,ondragstart:h,onselectstart:h,onselectend:h,ontouchstart:a.Touchstart,ontouchend:a.Touchend,className:"MathJax_MenuItem",menuItem:this};if(this.disabled){r.className+=" MathJax_MenuDisabled"}g.addElement(s,"div",r,this.Label(r,s))}},Name:function(){return o(this.name[0],this.name[1])},Mouseover:function(v,x){if(!this.disabled){this.Activate(x)}if(!this.menu||!this.menu.posted){var w=document.getElementById("MathJax_MenuFrame").childNodes,s=x.parentNode.childNodes;for(var t=0,r=s.length;t<r;t++){var u=s[t].menuItem;if(u&&u.menu&&u.menu.posted){u.Deactivate(s[t])}}r=w.length-1;while(r>=0&&x.parentNode.menuItem!==w[r].menuItem){w[r].menuItem.posted=false;w[r].parentNode.removeChild(w[r]);r--}if(this.Timer&&!a.isMobile){this.Timer(v,x)}}},Mouseout:function(r,s){if(!this.menu||!this.menu.posted){this.Deactivate(s)}if(this.timer){clearTimeout(this.timer);delete this.timer}},Mouseup:function(r,s){return this.Remove(r,s)},Touchstart:function(r,s){return this.TouchEvent(r,s,"Mousedown")},Touchend:function(r,s){return this.TouchEvent(r,s,"Mouseup")},TouchEvent:function(s,t,r){if(this!==m.lastItem){if(m.lastMenu){a.Event(s,m.lastMenu,"Mouseout")}a.Event(s,t,"Mouseover",true);m.lastItem=this;m.lastMenu=t}if(this.nativeTouch){return null}a.Event(s,t,r);return false},Remove:function(r,s){s=s.parentNode.menuItem;return s.Remove(r,s)},Activate:function(r){this.Deactivate(r);r.className+=" MathJax_MenuActive"},Deactivate:function(r){r.className=r.className.replace(/ MathJax_MenuActive/,"")},With:function(r){if(r){c.Insert(this,r)}return this}});a.ITEM.COMMAND=a.ITEM.Subclass({action:function(){},Init:function(r,t,s){if(!(r instanceof Array)){r=[r,r]}this.name=r;this.action=t;this.With(s)},Label:function(r,s){return[this.Name()]},Mouseup:function(r,s){if(!this.disabled){this.Remove(r,s);j.Post(["command",this]);this.action.call(this,r)}return h(r)}});a.ITEM.SUBMENU=a.ITEM.Subclass({menu:null,marker:(n&&!c.Browser.isSafari?"\u25B6":"\u25B8"),Init:function(r,t){if(!(r instanceof Array)){r=[r,r]}this.name=r;var s=1;if(!(t instanceof a.ITEM)){this.With(t),s++}this.menu=a.apply(a,[].slice.call(arguments,s))},Label:function(r,s){this.menu.posted=false;return[this.Name()+" ",["span",{className:"MathJax_MenuArrow"},[this.marker]]]},Timer:function(r,s){if(this.timer){clearTimeout(this.timer)}r={clientX:r.clientX,clientY:r.clientY};this.timer=setTimeout(f(["Mouseup",this,r,s]),p.delay)},Touchend:function(s,u){var t=this.menu.posted;var r=this.SUPER(arguments).Touchend.apply(this,arguments);if(t){this.Deactivate(u);delete m.lastItem;delete m.lastMenu}return r},Mouseup:function(s,u){if(!this.disabled){if(!this.menu.posted){if(this.timer){clearTimeout(this.timer);delete this.timer}this.menu.Post(s,u)}else{var t=document.getElementById("MathJax_MenuFrame").childNodes,r=t.length-1;while(r>=0){var v=t[r];v.menuItem.posted=false;v.parentNode.removeChild(v);if(v.menuItem===this.menu){break}r--}}}return h(s)}});a.ITEM.RADIO=a.ITEM.Subclass({variable:null,marker:(n?"\u25CF":"\u2713"),Init:function(s,r,t){if(!(s instanceof Array)){s=[s,s]}this.name=s;this.variable=r;this.With(t);if(this.value==null){this.value=this.name[0]}},Label:function(s,t){var r={className:"MathJax_MenuRadioCheck"};if(p.settings[this.variable]!==this.value){r={style:{display:"none"}}}return[["span",r,[this.marker]]," "+this.Name()]},Mouseup:function(u,v){if(!this.disabled){var w=v.parentNode.childNodes;for(var s=0,r=w.length;s<r;s++){var t=w[s].menuItem;if(t&&t.variable===this.variable){w[s].firstChild.style.display="none"}}v.firstChild.display="";p.settings[this.variable]=this.value;a.cookie[this.variable]=p.settings[this.variable];a.saveCookie();j.Post(["radio button",this])}this.Remove(u,v);if(this.action&&!this.disabled){this.action.call(a,this)}return h(u)}});a.ITEM.CHECKBOX=a.ITEM.Subclass({variable:null,marker:"\u2713",Init:function(s,r,t){if(!(s instanceof Array)){s=[s,s]}this.name=s;this.variable=r;this.With(t)},Label:function(s,t){var r={className:"MathJax_MenuCheck"};if(!p.settings[this.variable]){r={style:{display:"none"}}}return[["span",r,[this.marker]]," "+this.Name()]},Mouseup:function(r,s){if(!this.disabled){s.firstChild.display=(p.settings[this.variable]?"none":"");p.settings[this.variable]=!p.settings[this.variable];a.cookie[this.variable]=p.settings[this.variable];a.saveCookie();j.Post(["checkbox",this])}this.Remove(r,s);if(this.action&&!this.disabled){this.action.call(a,this)}return h(r)}});a.ITEM.LABEL=a.ITEM.Subclass({Init:function(r,s){if(!(r instanceof Array)){r=[r,r]}this.name=r;this.With(s)},Label:function(r,s){delete r.onmouseover,delete r.onmouseout;delete r.onmousedown;r.className+=" MathJax_MenuLabel";return[this.Name()]}});a.ITEM.RULE=a.ITEM.Subclass({Label:function(r,s){delete r.onmouseover,delete r.onmouseout;delete r.onmousedown;r.className+=" MathJax_MenuRule";return null}});a.About=function(){var t=b["HTML-CSS"]||{};var s=(t.imgFonts?"image":(t.fontInUse?(t.webFonts?"web":"local")+" "+t.fontInUse:(b.SVG?"web SVG":"generic")))+" fonts";var x=(!t.webFonts||t.imgFonts?null:t.allowWebFonts.replace(/otf/,"woff or otf")+" fonts");var r=["MathJax.js v"+MathJax.fileversion,["br"]];r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}]);a.About.GetJax(r,MathJax.InputJax,["InputJax","%1 Input Jax v%2"]);a.About.GetJax(r,MathJax.OutputJax,["OutputJax","%1 Output Jax v%2"]);a.About.GetJax(r,MathJax.ElementJax,["ElementJax","%1 Element Jax v%2"]);r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}]);a.About.GetJax(r,MathJax.Extension,["Extension","%1 Extension v%2"],true);r.push(["div",{style:{"border-top":"groove 2px",margin:".25em 0"}}],["center",{},[c.Browser+" v"+c.Browser.version+(x?" \u2014 "+o(x.replace(/ /g,""),x):"")]]);a.About.div=a.Background(a.About);var v=g.addElement(a.About.div,"div",{id:"MathJax_About"},[["b",{style:{fontSize:"120%"}},["MathJax"]]," v"+MathJax.version,["br"],o(s.replace(/ /g,""),"using "+s),["br"],["br"],["span",{style:{display:"inline-block","text-align":"left","font-size":"80%","max-height":"20em",overflow:"auto","background-color":"#E4E4E4",padding:".4em .6em",border:"1px inset"}},r],["br"],["br"],["a",{href:"http://www.mathjax.org/"},["www.mathjax.org"]],["img",{src:p.closeImg,style:{width:"21px",height:"21px",position:"absolute",top:".2em",right:".2em"},onclick:a.About.Remove}]]);MathJax.Localization.setCSS(v);var w=(document.documentElement||{});var u=window.innerHeight||w.clientHeight||w.scrollHeight||0;if(a.prototype.msieAboutBug){v.style.width="20em";v.style.position="absolute";v.style.left=Math.floor((document.documentElement.scrollWidth-v.offsetWidth)/2)+"px";v.style.top=(Math.floor((u-v.offsetHeight)/3)+document.body.scrollTop)+"px"}else{v.style.marginLeft=Math.floor(-v.offsetWidth/2)+"px";v.style.top=Math.floor((u-v.offsetHeight)/3)+"px"}};a.About.Remove=function(r){if(a.About.div){document.body.removeChild(a.About.div);delete a.About.div}};a.About.GetJax=function(s,x,v,u){var w=[];for(var y in x){if(x.hasOwnProperty(y)&&x[y]){if((u&&x[y].version)||(x[y].isa&&x[y].isa(x))){w.push(o(v[0],v[1],(x[y].id||y),x[y].version))}}}w.sort();for(var t=0,r=w.length;t<r;t++){s.push(w[t],["br"])}return s};a.Help=function(){k.Require("[MathJax]/extensions/HelpDialog.js",function(){MathJax.Extension.Help.Dialog()})};a.ShowSource=function(v){if(!v){v=window.event}var u={screenX:v.screenX,screenY:v.screenY};if(!a.jax){return}if(this.format==="MathML"){var s=MathJax.ElementJax.mml;if(s&&typeof(s.mbase.prototype.toMathML)!=="undefined"){try{a.ShowSource.Text(a.jax.root.toMathML(),v)}catch(t){if(!t.restart){throw t}f.After([this,a.ShowSource,u],t.restart)}}else{if(!k.loadingToMathML){k.loadingToMathML=true;a.ShowSource.Window(v);f.Queue(k.Require("[MathJax]/extensions/toMathML.js"),function(){delete k.loadingToMathML;if(!s.mbase.prototype.toMathML){s.mbase.prototype.toMathML=function(){}}},[this,a.ShowSource,u]);return}}}else{if(this.format==="Error"){a.ShowSource.Text(a.jax.errorText,v)}else{if(p.semanticsAnnotations[this.format]){var r=a.jax.root.getAnnotation(this.format);if(r.data[0]){a.ShowSource.Text(r.data[0].toString())}}else{if(a.jax.originalText==null){alert(o("NoOriginalForm","No original form available"));return}a.ShowSource.Text(a.jax.originalText,v)}}}};a.ShowSource.Window=function(s){if(!a.ShowSource.w){var t=[],r=p.windowSettings;for(var u in r){if(r.hasOwnProperty(u)){t.push(u+"="+r[u])}}a.ShowSource.w=window.open("","_blank",t.join(","))}return a.ShowSource.w};a.ShowSource.Text=function(v,t){var r=a.ShowSource.Window(t);delete a.ShowSource.w;v=v.replace(/^\s*/,"").replace(/\s*$/,"");v=v.replace(/&/g,"&amp;").replace(/</g,"&lt;").replace(/>/g,"&gt;");var u=o("EqSource","MathJax Equation Source");if(a.isMobile){r.document.open();r.document.write("<html><head><meta name='viewport' content='width=device-width, initial-scale=1.0' /><title>"+u+"</title></head><body style='font-size:85%'>");r.document.write("<pre>"+v+"</pre>");r.document.write("<hr><input type='button' value='"+o("Close","Close")+"' onclick='window.close()' />");r.document.write("</body></html>");r.document.close()}else{r.document.open();r.document.write("<html><head><title>"+u+"</title></head><body style='font-size:85%'>");r.document.write("<table><tr><td><pre>"+v+"</pre></td></tr></table>");r.document.write("</body></html>");r.document.close();var s=r.document.body.firstChild;setTimeout(function(){var A=(r.outerHeight-r.innerHeight)||30,z=(r.outerWidth-r.innerWidth)||30,w,B;z=Math.max(100,Math.min(Math.floor(0.5*screen.width),s.offsetWidth+z+25));A=Math.max(40,Math.min(Math.floor(0.5*screen.height),s.offsetHeight+A+25));r.resizeTo(z,A);if(t&&t.screenX!=null){w=Math.max(0,Math.min(t.screenX-Math.floor(z/2),screen.width-z-20));B=Math.max(0,Math.min(t.screenY-Math.floor(A/2),screen.height-A-20));r.moveTo(w,B)}},50)}};a.Scale=function(){var s=b["HTML-CSS"],r=b.NativeMML,v=b.SVG;var u=(s||r||v||{config:{scale:100}}).config.scale;var t=prompt(o("ScaleMath","Scale all mathematics (compared to surrounding text) by"),u+"%");if(t){if(t.match(/^\s*\d+(\.\d*)?\s*%?\s*$/)){t=parseFloat(t);if(t){if(t!==u){if(s){s.config.scale=t}if(r){r.config.scale=t}if(v){v.config.scale=t}a.cookie.scale=t;a.saveCookie();c.Reprocess()}}else{alert(o("NonZeroScale","The scale should not be zero"))}}else{alert(o("PercentScale","The scale should be a percentage (e.g., 120%%)"))}}};a.Zoom=function(){if(!MathJax.Extension.MathZoom){k.Require("[MathJax]/extensions/MathZoom.js")}};a.Renderer=function(){var s=c.outputJax["jax/mml"];if(s[0]!==p.settings.renderer){var v=c.Browser,u,r=a.Renderer.Messages,t;switch(p.settings.renderer){case"NativeMML":if(!p.settings.warnedMML){if(v.isChrome&&v.version.substr(0,3)!=="24."){u=r.MML.WebKit}else{if(v.isSafari&&!v.versionAtLeast("5.0")){u=r.MML.WebKit}else{if(v.isMSIE){if(!v.hasMathPlayer){u=r.MML.MSIE}}else{u=r.MML[v]}}}t="warnedMML"}break;case"SVG":if(!p.settings.warnedSVG){if(v.isMSIE&&!e){u=r.SVG.MSIE}}break}if(u){u=o(u[0],u[1]);u+="\n\n";u+=o("SwitchAnyway","Switch the renderer anyway?\n\n(Press OK to switch, CANCEL to continue with the current renderer)");a.cookie.renderer=s[0].id;a.saveCookie();if(!confirm(u)){a.cookie.renderer=p.settings.renderer=g.Cookie.Get("menu").renderer;a.saveCookie();return}if(t){a.cookie.warned=p.settings.warned=true}a.cookie.renderer=p.settings.renderer;a.saveCookie()}c.Queue(["setRenderer",c,p.settings.renderer,"jax/mml"],["Rerender",c])}};a.Renderer.Messages={MML:{WebKit:["WebkitNativeMMLWarning","Your browser doesn't seem to support MathML natively, so switching to MathML output may cause the mathematics on the page to become unreadable."],MSIE:["MSIENativeMMLWarning","Internet Explorer requires the MathPlayer plugin in order to process MathML output."],Opera:["OperaNativeMMLWarning","Opera's support for MathML is limited, so switching to MathML output may cause some expressions to render poorly."],Safari:["SafariNativeMMLWarning","Your browser's native MathML does not implement all the features used by MathJax, so some expressions may not render properly."],Firefox:["FirefoxNativeMMLWarning","Your browser's native MathML does not implement all the features used by MathJax, so some expressions may not render properly."]},SVG:{MSIE:["MSIESVGWarning","SVG is not implemented in Internet Explorer prior to IE9 or when it is emulating IE8 or below. Switching to SVG output will cause the mathematics to not display properly."]}};a.Font=function(){var r=b["HTML-CSS"];if(!r){return}document.location.reload()};a.Locale=function(){MathJax.Localization.setLocale(p.settings.locale);MathJax.Hub.Queue(["Reprocess",MathJax.Hub])};a.LoadLocale=function(){var r=prompt(o("LoadURL","Load translation data from this URL:"));if(r){if(!r.match(/\.js$/)){alert(o("BadURL","The URL should be for a javascript file that defines MathJax translation data.  Javascript file names should end with '.js'"))}k.Require(r,function(s){if(s!=k.STATUS.OK){alert(o("BadData","Failed to load translation data from %1",r))}})}};a.MPEvents=function(t){var s=p.settings.discoverable,r=a.MPEvents.Messages;if(!e){if(p.settings.mpMouse&&!confirm(o.apply(o,r.IE8warning))){delete a.cookie.mpContext;delete p.settings.mpContext;delete a.cookie.mpMouse;delete p.settings.mpMouse;a.saveCookie();return}p.settings.mpContext=p.settings.mpMouse;a.cookie.mpContext=a.cookie.mpMouse=p.settings.mpMouse;a.saveCookie();MathJax.Hub.Queue(["Rerender",MathJax.Hub])}else{if(!s&&t.name[1]==="Menu Events"&&p.settings.mpContext){alert(o.apply(o,r.IE9warning))}}};a.MPEvents.Messages={IE8warning:["IE8warning","This will disable the MathJax menu and zoom features, but you can Alt-Click on an expression to obtain the MathJax menu instead.\n\nReally change the MathPlayer settings?"],IE9warning:["IE9warning","The MathJax contextual menu will be disabled, but you can Alt-Click on an expression to obtain the MathJax menu instead."]};c.Browser.Select({MSIE:function(r){var s=(document.compatMode==="BackCompat");var t=r.versionAtLeast("8.0")&&document.documentMode>7;a.Augment({margin:20,msieBackgroundBug:(document.documentMode<9),msieFixedPositionBug:(s||!t),msieAboutBug:s});if(e){delete p.styles["#MathJax_About"].filter;delete p.styles[".MathJax_Menu"].filter}},Firefox:function(r){a.skipMouseover=r.isMobile&&r.versionAtLeast("6.0");a.skipMousedown=r.isMobile}});a.isMobile=c.Browser.isMobile;a.noContextMenu=c.Browser.noContextMenu;a.CreateLocaleMenu=function(){if(!a.menu){return}var w=a.menu.Find("Language").menu,t=w.items;var s=[],y=MathJax.Localization.strings;for(var x in y){if(y.hasOwnProperty(x)){s.push(x)}}s=s.sort();w.items=[];for(var u=0,r=s.length;u<r;u++){var v=y[s[u]].menuTitle;if(v){v+=" ("+s[u]+")"}else{v=s[u]}w.items.push(m.RADIO([s[u],v],"locale",{action:a.Locale}))}w.items.push(t[t.length-2],t[t.length-1])};a.CreateAnnotationMenu=function(){if(!a.menu){return}var t=a.menu.Find("Show Math As","Annotation").menu;var s=p.semanticsAnnotations;for(var r in s){if(s.hasOwnProperty(r)){t.items.push(m.COMMAND([r,r],a.ShowSource,{hidden:true,nativeTouch:true,format:r}))}}};c.Register.StartupHook("End Config",function(){p.settings=c.config.menuSettings;if(typeof(p.settings.showRenderer)!=="undefined"){p.showRenderer=p.settings.showRenderer}if(typeof(p.settings.showFontMenu)!=="undefined"){p.showFontMenu=p.settings.showFontMenu}if(typeof(p.settings.showContext)!=="undefined"){p.showContext=p.settings.showContext}a.getCookie();a.menu=a(m.SUBMENU(["Show","Show Math As"],m.COMMAND(["MathMLcode","MathML Code"],a.ShowSource,{nativeTouch:true,format:"MathML"}),m.COMMAND(["Original","Original Form"],a.ShowSource,{nativeTouch:true}),m.SUBMENU(["Annotation","Annotation"],{disabled:true}),m.RULE(),m.CHECKBOX(["texHints","Show TeX hints in MathML"],"texHints")),m.RULE(),m.SUBMENU(["Settings","Math Settings"],m.SUBMENU(["ZoomTrigger","Zoom Trigger"],m.RADIO(["Hover","Hover"],"zoom",{action:a.Zoom}),m.RADIO(["Click","Click"],"zoom",{action:a.Zoom}),m.RADIO(["DoubleClick","Double-Click"],"zoom",{action:a.Zoom}),m.RADIO(["NoZoom","No Zoom"],"zoom",{value:"None"}),m.RULE(),m.LABEL(["TriggerRequires","Trigger Requires:"]),m.CHECKBOX((c.Browser.isMac?["Option","Option"]:["Alt","Alt"]),"ALT"),m.CHECKBOX(["Command","Command"],"CMD",{hidden:!c.Browser.isMac}),m.CHECKBOX(["Control","Control"],"CTRL",{hidden:c.Browser.isMac}),m.CHECKBOX(["Shift","Shift"],"Shift")),m.SUBMENU(["ZoomFactor","Zoom Factor"],m.RADIO("125%","zscale"),m.RADIO("133%","zscale"),m.RADIO("150%","zscale"),m.RADIO("175%","zscale"),m.RADIO("200%","zscale"),m.RADIO("250%","zscale"),m.RADIO("300%","zscale"),m.RADIO("400%","zscale")),m.RULE(),m.SUBMENU(["Renderer","Math Renderer"],{hidden:!p.showRenderer},m.RADIO("HTML-CSS","renderer",{action:a.Renderer}),m.RADIO("MathML","renderer",{action:a.Renderer,value:"NativeMML"}),m.RADIO("SVG","renderer",{action:a.Renderer})),m.SUBMENU("MathPlayer",{hidden:!c.Browser.isMSIE||!p.showMathPlayer,disabled:!c.Browser.hasMathPlayer},m.LABEL(["MPHandles","Let MathPlayer Handle:"]),m.CHECKBOX(["MenuEvents","Menu Events"],"mpContext",{action:a.MPEvents,hidden:!e}),m.CHECKBOX(["MouseEvents","Mouse Events"],"mpMouse",{action:a.MPEvents,hidden:!e}),m.CHECKBOX(["MenuAndMouse","Mouse and Menu Events"],"mpMouse",{action:a.MPEvents,hidden:e})),m.SUBMENU(["FontPrefs","Font Preference"],{hidden:!p.showFontMenu},m.LABEL(["ForHTMLCSS","For HTML-CSS:"]),m.RADIO(["Auto","Auto"],"font",{action:a.Font}),m.RULE(),m.RADIO(["TeXLocal","TeX (local)"],"font",{action:a.Font}),m.RADIO(["TeXWeb","TeX (web)"],"font",{action:a.Font}),m.RADIO(["TeXImage","TeX (image)"],"font",{action:a.Font}),m.RULE(),m.RADIO(["STIXLocal","STIX (local)"],"font",{action:a.Font}),m.RADIO(["STIXWeb","STIX (web)"],"font",{action:a.Font}),m.RULE(),m.RADIO(["AsanaMathWeb","Asana Math (web)"],"font",{action:a.Font}),m.RADIO(["GyrePagellaWeb","Gyre Pagella (web)"],"font",{action:a.Font}),m.RADIO(["GyreTermesWeb","Gyre Termes (web)"],"font",{action:a.Font}),m.RADIO(["LatinModernWeb","Latin Modern (web)"],"font",{action:a.Font}),m.RADIO(["NeoEulerWeb","Neo Euler (web)"],"font",{action:a.Font})),m.SUBMENU(["ContextMenu","Contextual Menu"],{hidden:!p.showContext},m.RADIO("MathJax","context"),m.RADIO(["Browser","Browser"],"context")),m.COMMAND(["Scale","Scale All Math ..."],a.Scale),m.RULE().With({hidden:!p.showDiscoverable,name:["","discover_rule"]}),m.CHECKBOX(["Discoverable","Highlight on Hover"],"discoverable",{hidden:!p.showDiscoverable})),m.SUBMENU(["Locale","Language"],{hidden:!p.showLocale},m.RADIO("en","locale",{action:a.Locale}),m.RULE().With({hidden:!p.showLocaleURL,name:["","localURL_rule"]}),m.COMMAND(["LoadLocale","Load from URL ..."],a.LoadLocale,{hidden:!p.showLocaleURL})),m.RULE(),m.COMMAND(["About","About MathJax"],a.About),m.COMMAND(["Help","MathJax Help"],a.Help));if(a.isMobile){(function(){var s=p.settings;var r=a.menu.Find("Math Settings","Zoom Trigger").menu;r.items[0].disabled=r.items[1].disabled=true;if(s.zoom==="Hover"||s.zoom=="Click"){s.zoom="None"}r.items=r.items.slice(0,4);if(navigator.appVersion.match(/[ (]Android[) ]/)){a.ITEM.SUBMENU.Augment({marker:"\u00BB"})}})()}a.CreateLocaleMenu();a.CreateAnnotationMenu()});a.showRenderer=function(r){a.cookie.showRenderer=p.showRenderer=r;a.saveCookie();a.menu.Find("Math Settings","Math Renderer").hidden=!r};a.showMathPlayer=function(r){a.cookie.showMathPlayer=p.showMathPlayer=r;a.saveCookie();a.menu.Find("Math Settings","MathPlayer").hidden=!r};a.showFontMenu=function(r){a.cookie.showFontMenu=p.showFontMenu=r;a.saveCookie();a.menu.Find("Math Settings","Font Preference").hidden=!r};a.showContext=function(r){a.cookie.showContext=p.showContext=r;a.saveCookie();a.menu.Find("Math Settings","Contextual Menu").hidden=!r};a.showDiscoverable=function(r){a.cookie.showDiscoverable=p.showDiscoverable=r;a.saveCookie();a.menu.Find("Math Settings","Highlight on Hover").hidden=!r;a.menu.Find("Math Settings","discover_rule").hidden=!r};a.showLocale=function(r){a.cookie.showLocale=p.showLocale=r;a.saveCookie();a.menu.Find("Language").hidden=!r};MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){if(!MathJax.OutputJax["HTML-CSS"].config.imageFont){a.menu.Find("Math Settings","Font Preference","TeX (image)").disabled=true}});f.Queue(c.Register.StartupHook("End Config",{}),["getImages",a],["Styles",k,p.styles],["Post",c.Startup.signal,"MathMenu Ready"],["loadComplete",k,"[MathJax]/extensions/MathMenu.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.CallBack,MathJax.OutputJax);




OPS/xhtml/science11/mathjax/extensions/HelpDialog.js
/*
 *  /MathJax/extensions/HelpDialog.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(d,f,g,c,h){var e=MathJax.Extension.Help={version:"2.3"};var b="http://www.stixfonts.org/";var a=MathJax.Menu;var i=d.CombineConfig("HelpDialog",{closeImg:g.fileURL(c.imageDir+"/CloseX-31.png"),styles:{"#MathJax_Help":{position:"fixed",left:"50%",width:"auto","max-width":"90%","text-align":"center",border:"3px outset",padding:"1em 2em","background-color":"#DDDDDD",color:"black",cursor:"default","font-family":"message-box","font-size":"120%","font-style":"normal","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"wrap","float":"none","z-index":201,"border-radius":"15px","-webkit-border-radius":"15px","-moz-border-radius":"15px","-khtml-border-radius":"15px","box-shadow":"0px 10px 20px #808080","-webkit-box-shadow":"0px 10px 20px #808080","-moz-box-shadow":"0px 10px 20px #808080","-khtml-box-shadow":"0px 10px 20px #808080",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_HelpContent":{overflow:"auto","text-align":"left","font-size":"80%",padding:".4em .6em",border:"1px inset",margin:"1em 0px","max-height":"20em","max-width":"30em","background-color":"#EEEEEE"}}});e.Dialog=function(){h.loadDomain("HelpDialog",["Post",e])};e.Post=function(){this.div=a.Background(this);var j=f.addElement(this.div,"div",{id:"MathJax_Help"},h._("HelpDialog",[["b",{style:{fontSize:"120%"}},[["Help","MathJax Help"]]],["div",{id:"MathJax_HelpContent"},[["p",{},[["MathJax","*MathJax* is a JavaScript library that allows page authors to include mathematics within their web pages.  As a reader, you don't need to do anything to make that happen."]]],["p",{},[["Browsers","*Browsers*: MathJax works with all modern browsers including IE6+, Firefox 3+, Chrome 0.2+, Safari 2+, Opera 9.6+ and most mobile browsers."]]],["p",{},[["Menu","*Math Menu*: MathJax adds a contextual menu to equations.  Right-click or CTRL-click on any mathematics to access the menu."]]],["div",{style:{"margin-left":"1em"}},[["p",{},[["ShowMath","*Show Math As* allows you to view the formula's source markup for copy & paste (as MathML or in its origianl format)."]]],["p",{},[["Settings","*Settings* gives you control over features of MathJax, such as the size of the mathematics, and the mechanism used to display equations."]]],["p",{},[["Language","*Language* lets you select the language used by MathJax for its menus and warning messages."]]],]],["p",{},[["Zoom","*Math Zoom*: If you are having difficulty reading an equation, MathJax can enlarge it to help you see it better."]]],["p",{},[["Accessibilty","*Accessibility*: MathJax will automatically work with screen readers to make mathematics accessible to the visually impaired."]]],["p",{},[["Fonts","*Fonts*: MathJax will use certain math fonts if they are installed on your computer; otherwise, it will use web-based fonts.  Although not required, locally installed fonts will speed up typesetting.  We suggest installing the [STIX fonts](%1).",b]]]]],["a",{href:"http://www.mathjax.org/"},["www.mathjax.org"]],["img",{src:i.closeImg,style:{width:"21px",height:"21px",position:"absolute",top:".2em",right:".2em"},onclick:e.Remove}]]));h.setCSS(j);var l=(document.documentElement||{});var k=window.innerHeight||l.clientHeight||l.scrollHeight||0;if(a.prototype.msieAboutBug){j.style.width="20em";j.style.position="absolute";j.style.left=Math.floor((document.documentElement.scrollWidth-j.offsetWidth)/2)+"px";j.style.top=(Math.floor((k-j.offsetHeight)/3)+document.body.scrollTop)+"px"}else{j.style.marginLeft=Math.floor(-j.offsetWidth/2)+"px";j.style.top=Math.floor((k-j.offsetHeight)/3)+"px"}};e.Remove=function(j){if(e.div){document.body.removeChild(e.div);delete e.div}};MathJax.Callback.Queue(d.Register.StartupHook("End Config",{}),["Styles",g,i.styles],["Post",d.Startup.signal,"HelpDialig Ready"],["loadComplete",g,"[MathJax]/extensions/HelpDialog.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax,MathJax.Localization);




OPS/xhtml/science11/mathjax/extensions/MatchWebFonts.js
/*
 *  /MathJax/extensions/MatchWebFonts.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(c,b){var e="2.3";var a=MathJax.Hub.CombineConfig("MatchWebFonts",{matchFor:{"HTML-CSS":true,NativeMML:true,SVG:true},fontCheckDelay:500,fontCheckTimeout:15*1000,});var d=MathJax.Extension.MatchWebFonts={version:e,config:a};c.Register.StartupHook("HTML-CSS Jax Ready",function(){var f=MathJax.OutputJax["HTML-CSS"];var g=f.postTranslate;f.Augment({postTranslate:function(i,h){if(!h&&a.matchFor["HTML-CSS"]&&this.config.matchFontHeight){b.timer.start(b,["checkFonts",this,i.jax[this.id]],a.fontCheckDelay,a.fontCheckTimeout)}return g.apply(this,arguments)},checkFonts:function(o,r){if(o.time(function(){})){return}var w=[],s,p,h=false;for(s=0,p=r.length;s<p;s++){script=r[s];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.insertBefore(this.EmExSpan.cloneNode(true),script)}}for(s=0,p=r.length;s<p;s++){script=r[s];if(!script.parentNode){continue}h=true;var k=script.MathJax.elementJax;if(!k){continue}var v=document.getElementById(k.inputID+"-Frame");var u=script.previousSibling;var t=u.firstChild.offsetHeight/60;var l=u.lastChild.lastChild.offsetHeight/60;if(t===0||t==="NaN"){t=this.defaultEx;l=this.defaultEm}if(t!==k.HTMLCSS.ex||l!==k.HTMLCSS.em){var q=t/this.TeX.x_height/l;q=Math.floor(Math.max(this.config.minScaleAdjust/100,q)*this.config.scale);if(q/100!==k.scale){w.push(script);r[s]={}}}}for(s=0,p=r.length;s<p;s++){script=r[s];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.removeChild(script.previousSibling)}}if(w.length){c.Queue(["Rerender",c,[w],{}])}if(h){setTimeout(o,o.delay)}}})});c.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.OutputJax.SVG;var f=g.postTranslate;g.Augment({postTranslate:function(i,h){if(!h&&a.matchFor.SVG){b.timer.start(b,["checkFonts",this,i.jax[this.id]],a.fontCheckDelay,a.fontCheckTimeout)}return f.apply(this,arguments)},checkFonts:function(l,p){if(l.time(function(){})){return}var u=[],q,o,h=false;for(q=0,o=p.length;q<o;q++){script=p[q];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.insertBefore(this.ExSpan.cloneNode(true),script)}}for(q=0,o=p.length;q<o;q++){script=p[q];if(!script.parentNode){continue}h=true;var k=script.MathJax.elementJax;if(!k){continue}var t=document.getElementById(k.inputID+"-Frame");var s=script.previousSibling;var r=s.firstChild.offsetHeight/60;if(r===0||r==="NaN"){r=this.defaultEx;em=this.defaultEm}if(r!==k.SVG.ex){u.push(script);p[q]={}}}for(q=0,o=p.length;q<o;q++){script=p[q];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.removeChild(script.previousSibling)}}if(u.length){c.Queue(["Rerender",c,[u],{}])}if(h){setTimeout(l,l.delay)}}})});c.Register.StartupHook("NativeMML Jax Ready",function(){var f=MathJax.OutputJax.NativeMML;var g=f.postTranslate;f.Augment({postTranslate:function(h){if(!c.Browser.isMSIE&&a.matchFor.NativeMML){b.timer.start(b,["checkFonts",this,h.jax[this.id]],a.fontCheckDelay,a.fontCheckTimeout)}g.apply(this,arguments)},checkFonts:function(l,r){if(l.time(function(){})){return}var z=[],B=[],A=[],s,o,w;for(s=0,o=r.length;s<o;s++){w=r[s];if(w.parentNode&&w.MathJax.elementJax){w.parentNode.insertBefore(this.EmExSpan.cloneNode(true),w)}}for(s=0,o=r.length;s<o;s++){w=r[s];if(!w.parentNode){continue}var k=w.MathJax.elementJax;if(!k){continue}var y=document.getElementById(k.inputID+"-Frame");var x=y.getElementsByTagName("math")[0];if(!x){continue}k=k.NativeMML;var u=w.previousSibling;var t=u.firstChild.offsetWidth/60;var q=u.lastChild.offsetWidth/60;if(t===0||t==="NaN"){t=this.defaultEx;q=this.defaultMEx}var v=(t!==k.ex);if(v||q!=k.mex){var p=(this.config.matchFontHeight&&q>1?t/q:1);p=Math.floor(Math.max(this.config.minScaleAdjust/100,p)*this.config.scale);if(p/100!==k.scale){A.push([y.style,p])}k.scale=p/100;k.fontScale=p+"%";k.ex=t;k.mex=q}if("scrollWidth" in k&&(v||k.scrollWidth!==x.firstChild.scrollWidth)){k.scrollWidth=x.firstChild.scrollWidth;z.push([x.parentNode.style,k.scrollWidth/k.ex/k.scale])}if(x.MathJaxMtds){for(j=0,n=x.MathJaxMtds.length;j<n;j++){if(!x.MathJaxMtds[j].parentNode){continue}if(v||x.MathJaxMtds[j].firstChild.scrollWidth!==k.mtds[j]){k.mtds[j]=x.MathJaxMtds[j].firstChild.scrollWidth;B.push([x.MathJaxMtds[j],k.mtds[j]/k.ex])}}}}for(s=0,o=r.length;s<o;s++){w=r[s];if(w.parentNode&&w.MathJax.elementJax){w.parentNode.removeChild(w.previousSibling)}}for(s=0,o=A.length;s<o;s++){A[s][0].fontSize=A[s][1]+"%"}for(s=0,o=z.length;s<o;s++){z[s][0].width=z[s][1].toFixed(3)+"ex"}for(s=0,o=B.length;s<o;s++){var h=B[s][0].getAttribute("style");h=h.replace(/(($|;)\s*min-width:).*?ex/,"$1 "+B[s][1].toFixed(3)+"ex");B[s][0].setAttribute("style",h)}setTimeout(l,l.delay)}})});c.Startup.signal.Post("MathWebFont Extension Ready");b.loadComplete("[MathJax]/extensions/MatchWebFonts.js")})(MathJax.Hub,MathJax.Ajax);
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OPS/xhtml/science11/mathjax/extensions/TeX/noErrors.js
/*
 *  /MathJax/extensions/TeX/noErrors.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(b,e){var d="2.3";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.call(this,j,k)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.call(this,p)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.call(this,i,j)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.call(this,n)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.call(this,j)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.call(this,n)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");




OPS/xhtml/science11/mathjax/extensions/TeX/unicode.js
/*
 *  /MathJax/extensions/TeX/unicode.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/unicode"]={version:"2.3",unicode:{},config:MathJax.Hub.CombineConfig("TeX.unicode",{fonts:"STIXGeneral,'Arial Unicode MS'"})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c=MathJax.InputJax.TeX;var a=MathJax.ElementJax.mml;var b=MathJax.Extension["TeX/unicode"].unicode;c.Definitions.Add({macros:{unicode:"Unicode"}},null,true);c.Parse.Augment({Unicode:function(e){var i=this.GetBrackets(e),d;if(i){if(i.replace(/ /g,"").match(/^(\d+(\.\d*)?|\.\d+),(\d+(\.\d*)?|\.\d+)$/)){i=i.replace(/ /g,"").split(/,/);d=this.GetBrackets(e)}else{d=i;i=null}}var j=this.trimSpaces(this.GetArgument(e)),h=parseInt(j.match(/^x/)?"0"+j:j);if(!b[h]){b[h]=[800,200,d,h]}else{if(!d){d=b[h][2]}}if(i){b[h][0]=Math.floor(i[0]*1000);b[h][1]=Math.floor(i[1]*1000)}var f=this.stack.env.font,g={};if(d){b[h][2]=g.fontfamily=d.replace(/"/g,"'");if(f){if(f.match(/bold/)){g.fontweight="bold"}if(f.match(/italic|-mathit/)){g.fontstyle="italic"}}}else{if(f){g.mathvariant=f}}g.unicode=[].concat(b[h]);this.Push(a.mtext(a.entity("#"+j)).With(g))}});MathJax.Hub.Startup.signal.Post("TeX unicode Ready")});MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var a=MathJax.ElementJax.mml;var c=MathJax.Extension["TeX/unicode"].config.fonts;var b=a.mbase.prototype.HTMLgetVariant;a.mbase.Augment({HTMLgetVariant:function(){var d=b.call(this);if(d.unicode){delete d.unicode;delete d.FONTS}if(!this.unicode){return d}d.unicode=true;if(!d.defaultFont){d=MathJax.Hub.Insert({},d);d.defaultFont={family:c}}var e=this.unicode[2];if(e){e+=","+c}else{e=c}d.defaultFont[this.unicode[3]]=[this.unicode[0],this.unicode[1],500,0,500,{isUnknown:true,isUnicode:true,font:e}];return d}})});MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var a=MathJax.ElementJax.mml;var c=MathJax.Extension["TeX/unicode"].config.fonts;var b=a.mbase.prototype.SVGgetVariant;a.mbase.Augment({SVGgetVariant:function(){var d=b.call(this);if(d.unicode){delete d.unicode;delete d.FONTS}if(!this.unicode){return d}d.unicode=true;if(!d.forceFamily){d=MathJax.Hub.Insert({},d)}d.defaultFamily=c;d.noRemap=true;d.h=this.unicode[0];d.d=this.unicode[1];return d}})});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/unicode.js");




OPS/xhtml/science11/mathjax/extensions/TeX/extpfeil.js
/*
 *  /MathJax/extensions/TeX/extpfeil.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/extpfeil"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX,a=b.Definitions;a.Add({macros:{xtwoheadrightarrow:["Extension","AMSmath"],xtwoheadleftarrow:["Extension","AMSmath"],xmapsto:["Extension","AMSmath"],xlongequal:["Extension","AMSmath"],xtofrom:["Extension","AMSmath"],Newextarrow:["Extension","AMSmath"]}},null,true);MathJax.Hub.Register.StartupHook("TeX AMSmath Ready",function(){MathJax.Hub.Insert(a,{macros:{xtwoheadrightarrow:["xArrow",8608,12,16],xtwoheadleftarrow:["xArrow",8606,17,13],xmapsto:["xArrow",8614,6,7],xlongequal:["xArrow",61,7,7],xtofrom:["xArrow",8644,12,12],Newextarrow:"NewExtArrow"}})});b.Parse.Augment({NewExtArrow:function(c){var e=this.GetArgument(c),f=this.GetArgument(c),d=this.GetArgument(c);if(!e.match(/^\\([a-z]+|.)$/i)){b.Error(["NewextarrowArg1","First argument to %1 must be a control sequence name",c])}if(!f.match(/^(\d+),(\d+)$/)){b.Error(["NewextarrowArg2","Second argument to %1 must be two integers separated by a comma",c])}if(!d.match(/^(\d+|0x[0-9A-F]+)$/i)){b.Error(["NewextarrowArg3","Third argument to %1 must be a unicode character number",c])}e=e.substr(1);f=f.split(",");d=parseInt(d);a.macros[e]=["xArrow",d,parseInt(f[0]),parseInt(f[1])]}});MathJax.Hub.Startup.signal.Post("TeX extpfeil Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/extpfeil.js");
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OPS/xhtml/science11/mathjax/extensions/TeX/autoload-all.js
/*
 *  /MathJax/extensions/TeX/autoload-all.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/autoload-all"]={version:"2.3"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var h={action:["mathtip","texttip","toggle"],AMSmath:["mathring","nobreakspace","negmedspace","negthickspace","intI","iiiint","idotsint","dddot","ddddot","sideset","boxed","substack","injlim","projlim","varliminf","varlimsup","varinjlim","varprojlim","DeclareMathOperator","operatorname","genfrac","tfrac","dfrac","binom","tbinom","dbinom","cfrac","shoveleft","shoveright","xrightarrow","xleftarrow"],begingroup:["begingroup","endgroup","gdef","global"],cancel:["cancel","bcancel","xcancel","cancelto"],color:["color","textcolor","colorbox","fcolorbox","DefineColor"],enclose:["enclose"],extpfeil:["Newextarrow","xlongequal","xmapsto","xtofrom","xtwoheadleftarrow","xtwoheadrightarrow"],mhchem:["ce","cee","cf"]};var c={AMSmath:["subarray","smallmatrix","equation","equation*"],AMScd:["CD"]};var d,g,b,a={macros:{},environment:{}};for(d in h){if(h.hasOwnProperty(d)){if(!MathJax.Extension["TeX/"+d]){var f=h[d];for(g=0,b=f.length;g<b;g++){a.macros[f[g]]=["Extension",d]}}}}for(d in c){if(c.hasOwnProperty(d)){if(!MathJax.Extension["TeX/"+d]){var e=c[d];for(g=0,b=e.length;g<b;g++){a.environment[e[g]]=["ExtensionEnv",null,d]}}}}MathJax.InputJax.TeX.Definitions.Add(a);MathJax.Hub.Startup.signal.Post("TeX autoload-all Ready")});MathJax.Callback.Queue(["Require",MathJax.Ajax,"[MathJax]/extensions/TeX/AMSsymbols.js"],["loadComplete",MathJax.Ajax,"[MathJax]/extensions/TeX/autoload-all.js"]);
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OPS/xhtml/science11/mathjax/extensions/MathML/content-mathml.js
/*
 *  /MathJax/extensions/MathML/content-mathml.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["MathML/content-mathml"]={version:"2.3"};MathJax.Hub.Register.StartupHook("MathML Jax Ready",function(){var c=MathJax.InputJax.MathML,e=c.Parse.prototype;c.prefilterHooks.Add(function(h){if(!c.ctopXSLT){return}if(!c.ParseXML){c.ParseXML=c.createParser()}var i=c.ParseXML(e.preProcessMath(h.math));var g=c.ctopXSLT.transformToDocument(i);if((typeof g)==="string"){h.math=g}else{if(window.XMLSerializer){var f=new XMLSerializer();h.math=f.serializeToString(g.documentElement,i)}}});var a='<x:stylesheet version="1.0" xmlns:x="http://www.w3.org/1999/XSL/Transform" xmlns="http://www.w3.org/1998/Math/MathML" xmlns:m="http://www.w3.org/1998/Math/MathML" xmlns:e="http://exslt.org/strings"  xmlns:c="http://exslt.org/common" exclude-result-prefixes="m e c">  <!--  Copyright David Carlisle 2001, 2002, 2008, 2009.  Use and distribution of this code are permitted under the terms of the<a href="http://www.w3.org/Consortium/Legal/copyright-software-19980720" >W3C Software Notice and License</a>. 2001-2002 MathML2 version 2008-2009     Updates for MathML3 --> <x:output method="xml" /> <x:template match="/"><x:apply-templates/></x:template> <x:template match="*"><x:copy><x:copy-of select="@*"/><x:apply-templates/></x:copy></x:template>    <x:template match="m:cn"><mn><x:apply-templates/></mn></x:template> <x:template match="m:cn[@type=\'complex-cartesian\']"><mrow><mn><x:apply-templates select="text()[1]"/></mn><mo>+</mo><mn><x:apply-templates select="text()[2]"/></mn><mo>&#8290;</mo><mi>i</mi></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'complex_cartesian\']]"><mrow><mn><x:apply-templates select="*[2]"/></mn><mo>+</mo><mn><x:apply-templates select="*[3]"/></mn><mo>&#8290;</mo><mi>i</mi></mrow></x:template> <x:template match="m:cn[@type=\'rational\']"><mrow><mn><x:apply-templates select="text()[1]"/></mn><mo>/</mo><mn><x:apply-templates select="text()[2]"/></mn></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'rational\']]"><mrow><mn><x:apply-templates select="*[2]"/></mn><mo>/</mo><mn><x:apply-templates select="*[3]"/></mn></mrow></x:template> <x:template match="m:cn[not(@type) or @type=\'integer\']"><x:choose><x:when test="not(@base) or @base=10"><mn><x:apply-templates/></mn></x:when><x:otherwise><msub><mn><x:apply-templates/></mn><mn><x:value-of select="@base"/></mn></msub></x:otherwise></x:choose></x:template> <x:template match="m:cn[@type=\'complex-polar\']"><mrow><mn><x:apply-templates select="text()[1]"/></mn><mo>&#8290;</mo><msup><mi>e</mi><mrow><mi>i</mi><mo>&#8290;</mo><mn><x:apply-templates select="text()[2]"/></mn></mrow></msup></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'complex_polar\']]"><mrow><x:apply-templates select="*[2]"/><mo>&#8290;</mo><msup><mi>e</mi><mrow><mi>i</mi><mo>&#8290;</mo><x:apply-templates select="*[3]"/></mrow></msup></mrow></x:template> <x:template match="m:cn[@type=\'e-notation\']"><mn><x:apply-templates select="m:sep/preceding-sibling::node()"/><x:text>E</x:text><x:apply-templates select="m:sep/following-sibling::node()"/></mn></x:template> <x:template match="m:cn[@type=\'hexdouble\']"><mn><x:text>0x</x:text><x:apply-templates/></mn></x:template>   <x:template match="m:ci/text()"><mi><x:value-of select="."/></mi></x:template> <x:template match="m:ci"><mrow><x:apply-templates/></mrow></x:template>   <x:template match="m:csymbol/text()"><mi><x:value-of select="."/></mi></x:template> <x:template match="m:csymbol"><mrow><x:apply-templates/></mrow></x:template>   <x:template match="m:apply|m:reln"><mrow><x:choose><x:when test="*[1]/*/*"><mfenced separators="">    <x:apply-templates select="*[1]">       <x:with-param name="p" select="10"/>    </x:apply-templates></mfenced></x:when><x:otherwise><x:apply-templates select="*[1]">   <x:with-param name="p" select="10"/></x:apply-templates></x:otherwise></x:choose><mo>&#8289;</mo><mfenced open="(" close=")" separators=","><x:apply-templates select="*[position()>1]"/></mfenced></mrow></x:template>  <x:template match="m:bind"><mrow><x:choose><x:when test="*[1]/*/*"><mfenced separators="">     <x:apply-templates select="*[1]">       <x:with-param name="p" select="10"/>    </x:apply-templates></mfenced></x:when><x:otherwise><x:apply-templates select="*[1]">   <x:with-param name="p" select="10"/></x:apply-templates></x:otherwise></x:choose><x:apply-templates select="bvar/*"/><mo>.</mo><x:apply-templates select="*[position()>1][not(self::m:bvar)]"/></mrow></x:template>  <x:template match="m:fn"><mrow><x:apply-templates/></mrow></x:template>  <x:template match="m:interval[*[2]]"><mfenced open="[" close="]"><x:apply-templates/></mfenced></x:template><x:template match="m:interval[*[2]][@closure=\'open\']" priority="2"><mfenced open="(" close=")"><x:apply-templates/></mfenced></x:template><x:template match="m:interval[*[2]][@closure=\'open-closed\']" priority="2"><mfenced open="(" close="]"><x:apply-templates/></mfenced></x:template><x:template match="m:interval[*[2]][@closure=\'closed-open\']" priority="2"><mfenced open="[" close=")"><x:apply-templates/></mfenced></x:template> <x:template match="m:interval"><mfenced open="{{" close="}}"><x:apply-templates/></mfenced></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'integer_interval\']]"><mfenced open="[" close="]"><x:apply-templates select="*[position()!=1]"/></mfenced></x:template><x:template match="m:apply[*[1][self::m:csymbol=\'interval\']]"><mfenced open="[" close="]"><x:apply-templates select="*[position()!=1]"/></mfenced></x:template><x:template match="m:apply[*[1][self::m:csymbol=\'interval-cc\']]"><mfenced open="[" close="]"><x:apply-templates select="*[position()!=1]"/></mfenced></x:template><x:template match="m:apply[*[1][self::m:csymbol=\'interval-oo\']]"><mfenced open="(" close=")"><x:apply-templates select="*[position()!=1]"/></mfenced></x:template><x:template match="m:apply[*[1][self::m:csymbol=\'oriented_interval\']]"><mfenced open="(" close=")"><x:apply-templates select="*[position()!=1]"/></mfenced></x:template>   <x:template match="m:apply[*[1][self::m:inverse]]                        |m:apply[*[1][self::m:csymbol=\'inverse\']]"><msup><x:apply-templates select="*[2]"/><mrow><mo>(</mo><mn>-1</mn><mo>)</mo></mrow></msup></x:template>    <x:template match="m:condition"><mrow><x:apply-templates/></mrow></x:template>  <x:template match="m:declare"/>  <x:template match="m:lambda                             |m:apply[*[1][self::m:csymbol=\'lambda\']]                              |m:bind[*[1][self::m:csymbol=\'lambda\']]"><mrow><mi>&#955;</mi><mrow><x:apply-templates select="m:bvar/*"/></mrow><mo>.</mo><mfenced><x:apply-templates select="*[last()]"/></mfenced></mrow></x:template>   <x:template match="m:apply[*[1][self::m:compose]]                        |m:apply[*[1][self::m:csymbol=\'left_compose\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8728;</mo></x:with-param></x:call-template></x:template>   <x:template match="m:ident"><mi>id</mi></x:template>  <x:template match="m:domain"><mi>domain</mi></x:template>  <x:template match="m:codomain"><mi>codomain</mi></x:template>  <x:template match="m:image"><mi>image</mi></x:template>  <x:template match="m:domainofapplication"><merror><mtext>unexpected domainofapplication</mtext></merror></x:template> <x:template match="m:apply[*[2][self::m:bvar]][m:domainofapplication]" priority="0.4"><mrow><munder><x:apply-templates select="*[1]"/><mrow><x:apply-templates select="m:bvar/*"/><mo>&#8712;</mo><x:apply-templates select="m:domainofapplication/*"/></mrow></munder><mfenced><x:apply-templates select="m:domainofapplication/following-sibling::*"/></mfenced></mrow></x:template> <x:template match="m:apply[m:domainofapplication]" priority="0.3"><mrow><mrow><mi>restriction</mi><mfenced><x:apply-templates select="*[1]"/><x:apply-templates select="m:domainofapplication/*"/></mfenced></mrow><mfenced><x:apply-templates select="m:domainofapplication/following-sibling::*"/></mfenced></mrow></x:template>  <x:template match="m:piecewise"><mrow><mo>{</mo><mtable><x:for-each select="m:piece|m:otherwise">   <mtr>   <mtd><x:apply-templates select="*[1]"/></mtd>   <x:choose>      <x:when  test="self::m:piece">  <mtd columnalign="left"><mtext>&#160; if &#160;</mtext></mtd>   <mtd><x:apply-templates select="*[2]"/></mtd>   </x:when>       <x:otherwise>   <mtd colspan="2" columnalign="left"><mtext>&#160; otherwise</mtext></mtd>       </x:otherwise>  </x:choose>     </mtr></x:for-each></mtable></mrow></x:template>   <x:template match="m:apply[*[1][self::m:quotient]]                        |m:apply[*[1][self::m:csymbol=\'quotient\']]"><mrow><mo>&#8970;</mo><x:apply-templates select="*[2]"/><mo>/</mo><x:apply-templates select="*[3]"/><mo>&#8971;</mo></mrow></x:template>    <x:template match="m:apply[*[1][self::m:factorial]]                              |m:apply[*[1][self::m:csymbol=\'factorial\']]"><mrow><x:apply-templates select="*[2]"><x:with-param name="p" select="7"/></x:apply-templates><mo>!</mo></mrow></x:template>   <x:template match="m:apply[*[1][self::m:divide]]                          |m:apply[*[1][self::m:csymbol=\'divide\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>/</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="3"/></x:call-template></x:template>   <x:template match="m:apply[*[1][self::m:max]]                           |m:apply[*[1][self::m:csymbol=\'max\']]"><mrow><mi>max</mi><x:call-template name="set"/></mrow></x:template> <x:template match="m:apply[*[1][self::m:min]]|m:reln[*[1][self::m:min]]"><mrow><mi>min</mi><x:call-template name="set"/></mrow></x:template>  <x:template match="m:apply[*[1][self::m:minus] and count(*)=2]                               |m:apply[*[1][self::m:csymbol=\'unary_minus\']]"><mrow><mo>&#8722;</mo><x:apply-templates select="*[2]"><x:with-param name="p" select="5"/></x:apply-templates></mrow></x:template> <x:template match="m:apply[*[1][self::m:minus] and count(*)&gt;2]                           |m:apply[*[1][self::m:csymbol=\'minus\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>&#8722;</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="2"/></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:plus]]                              |m:apply[*[1][self::m:csymbol=\'plus\']]"><x:param name="p" select="0"/><mrow><x:if test="$p &gt; 2"><mo>(</mo></x:if><x:for-each select="*[position()&gt;1]"><x:if test="position() &gt; 1"><mo><x:choose><x:when test="self::m:apply[*[1][self::m:times] and       *[2][self::m:apply/*[1][self::m:minus] or self::m:cn[not(m:sep) and       (number(.) &lt; 0)]]]">&#8722;</x:when><x:otherwise>+</x:otherwise></x:choose></mo></x:if><x:choose><x:when test="self::m:apply[*[1][self::m:times] and       *[2][self::m:cn[not(m:sep) and (number(.) &lt;0)]]]"><mrow><mn><x:value-of select="-(*[2])"/></mn><mo>&#8290;</mo><x:apply-templates select="."><x:with-param name="first" select="2"/><x:with-param name="p" select="2"/></x:apply-templates></mrow></x:when><x:when test="self::m:apply[*[1][self::m:times] and       *[2][self::m:apply/*[1][self::m:minus]]]"><mrow><x:apply-templates select="./*[2]/*[2]"/><x:apply-templates select="."><x:with-param name="first" select="2"/><x:with-param name="p" select="2"/></x:apply-templates></mrow></x:when><x:otherwise><x:apply-templates select="."><x:with-param name="p" select="2"/></x:apply-templates></x:otherwise></x:choose></x:for-each><x:if test="$p &gt; 2"><mo>)</mo></x:if></mrow></x:template>   <x:template match="m:apply[*[1][self::m:power]]                                |m:apply[*[1][self::m:csymbol=\'power\']]"><msup><x:apply-templates select="*[2]"><x:with-param name="p" select="5"/></x:apply-templates><x:apply-templates select="*[3]"><x:with-param name="p" select="5"/></x:apply-templates></msup></x:template>  <x:template match="m:apply[*[1][self::m:rem]]                        |m:apply[*[1][self::m:csymbol=\'rem\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>mod</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="3"/></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:times]]                               |m:apply[*[1][self::m:csymbol=\'times\']]"            name="times"><x:param name="p" select="0"/><x:param name="first" select="1"/><mrow><x:if test="$p &gt; 3"><mo>(</mo></x:if><x:for-each select="*[position()&gt;1]"><x:if test="position() &gt; 1"><mo><x:choose><x:when test="self::m:cn">&#215;</x:when><x:otherwise>&#8290;</x:otherwise></x:choose></mo></x:if><x:if test="position()&gt;= $first"><x:apply-templates select="."><x:with-param name="p" select="3"/></x:apply-templates></x:if></x:for-each><x:if test="$p &gt; 3"><mo>)</mo></x:if></mrow></x:template>   <x:template match="m:apply[*[1][self::m:root] and not(m:degree) or m:degree=2]" priority="4"><msqrt><x:apply-templates select="*[position()&gt;1]"/></msqrt></x:template> <x:template match="m:apply[*[1][self::m:root]]"><mroot><x:apply-templates select="*[position()&gt;1 and not(self::m:degree)]"/><mrow><x:apply-templates select="m:degree/*"/></mrow></mroot></x:template>  <x:template match="m:apply[*[1][self::m:csymbol=\'root\']]"><mroot><x:apply-templates select="*[position()!=1]"/></mroot></x:template>  <x:template match="m:gcd"><mi>gcd</mi></x:template>  <x:template match="m:apply[*[1][self::m:and]]                             |m:reln[*[1][self::m:and]]                              |m:apply[*[1][self::m:csymbol=\'and\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8743;</mo></x:with-param></x:call-template></x:template>   <x:template match="m:apply[*[1][self::m:or]]                        |m:apply[*[1][self::m:csymbol=\'or\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="3"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8744;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:xor]]                        |m:apply[*[1][self::m:csymbol=\'xor\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="3"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>xor</mo></x:with-param></x:call-template></x:template>   <x:template match="m:apply[*[1][self::m:not]]                        |m:apply[*[1][self::m:csymbol=\'not\']]"><mrow><mo>&#172;</mo><x:apply-templates select="*[2]"><x:with-param name="p" select="7"/></x:apply-templates></mrow></x:template>     <x:template match="m:apply[*[1][self::m:implies]]                          |m:reln[*[1][self::m:implies]]                          |m:apply[*[1][self::m:csymbol=\'implies\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>&#8658;</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="3"/></x:call-template></x:template>   <x:template match="m:apply[*[1][self::m:forall]]                        |m:apply[*[1][self::m:csymbol=\'forall\']]                        |m:bind[*[1][self::m:forall]]                        |m:bind[*[1][self::m:csymbol=\'forall\']]"><mrow><mo>&#8704;</mo><mrow><x:apply-templates select="m:bvar[not(current()/m:condition)]/*|m:condition/*"/></mrow><mo>.</mo><mfenced><x:apply-templates select="*[last()]"/></mfenced></mrow></x:template>    <x:template match="m:apply[*[1][self::m:exists]]                        |m:apply[*[1][self::m:csymbol=\'exists\']]                        |m:bind[*[1][self::m:exists]]                        |m:bind[*[1][self::m:csymbol=\'exists\']]"><mrow><mo>&#8707;</mo><mrow><x:apply-templates select="m:bvar[not(current()/m:condition)]/*|m:condition/*"/></mrow><mo>.</mo><mfenced separators=""><x:choose><x:when test="m:condition"><x:apply-templates select="m:condition/*"/><mo>&#8743;</mo></x:when><x:when test="m:domainofapplication"><mrow><mrow>        <x:for-each select="m:bvar">    <x:apply-templates/>    <x:if test="position()!=last()">        <mo>,</mo>      </x:if> </x:for-each></mrow><mo>&#8712;</mo><x:apply-templates select="m:domainofapplication/*"/></mrow><mo>&#8743;</mo></x:when></x:choose><x:apply-templates select="*[last()]"/></mfenced></mrow></x:template>    <x:template match="m:apply[*[1][self::m:abs]]                        |m:apply[*[1][self::m:csymbol=\'abs\']]"><mrow><mo>|</mo><x:apply-templates select="*[2]"/><mo>|</mo></mrow></x:template>    <x:template match="m:apply[*[1][self::m:conjugate]]                        |m:apply[*[1][self::m:csymbol=\'conjugate\']]"><mover><x:apply-templates select="*[2]"/><mo>&#175;</mo></mover></x:template>  <x:template match="m:arg"><mi>arg</mi></x:template>   <x:template match="m:real|m:csymbol[.=\'real\']"><mo>&#8475;</mo></x:template>  <x:template match="m:imaginary|m:csymbol[.=\'imaginary\']"><mo>&#8465;</mo></x:template>  <x:template match="m:lcm"><mi>lcm</mi></x:template>   <x:template match="m:apply[*[1][self::m:floor]]                        |m:apply[*[1][self::m:csymbol=\'floor\']]"><mrow><mo>&#8970;</mo><x:apply-templates select="*[2]"/><mo>&#8971;</mo></mrow></x:template>   <x:template match="m:apply[*[1][self::m:ceiling]]                        |m:apply[*[1][self::m:csymbol=\'ceiling\']]"><mrow><mo>&#8968;</mo><x:apply-templates select="*[2]"/><mo>&#8969;</mo></mrow></x:template>  <x:template match="m:apply[*[1][self::m:eq]]                                 |m:reln[*[1][self::m:eq]]                               |m:apply[*[1][self::m:csymbol=\'eq\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>=</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:neq]]                        |m:apply[*[1][self::m:csymbol=\'neq\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8800;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:gt]]                            |m:reln[*[1][self::m:gt]]                               |m:apply[*[1][self::m:csymbol=\'gt\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&gt;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:lt]]                               |m:reln[*[1][self::m:lt]]                               |m:apply[*[1][self::m:csymbol=\'lt\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&lt;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:geq]]                              |m:apply[*[1][self::m:csymbol=\'geq\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8805;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:leq]]                        |m:apply[*[1][self::m:csymbol=\'leq\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8804;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:equivalent]]                        |m:apply[*[1][self::m:csymbol=\'equivalent\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8801;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:approx]]                        |m:apply[*[1][self::m:csymbol=\'approx\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="1"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8771;</mo></x:with-param></x:call-template></x:template>   <x:template match="m:apply[*[1][self::m:factorof]]                        |m:apply[*[1][self::m:csymbol=\'factorof\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>|</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="3"/></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:int]]                        |m:apply[*[1][self::m:csymbol=\'int\']]                        |m:bind[*[1][self::m:int]]                        |m:bind[*[1][self::m:csymbol=\'int\']]"><mrow><msubsup><mi>&#8747;</mi><mrow><x:apply-templates select="m:lowlimit/*|m:interval/*[1]|m:condition/*|m:domainofapplication/*"/></mrow><mrow><x:apply-templates select="m:uplimit/*|m:interval/*[2]"/></mrow></msubsup><x:apply-templates select="*[last()]"/><x:if test="m:bvar"><mi>d</mi><x:apply-templates select="m:bvar"/></x:if></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'defint\']]"><mrow><munder><mi>&#8747;</mi><x:apply-templates select="*[2]"/></munder><x:apply-templates select="*[last()]"/></mrow></x:template>  <x:template match="m:apply[*[1][self::m:diff] and not(m:bvar)]|                           m:apply[*[1][self::m:csymbol=\'diff\']]" priority="2"><msup><mrow><x:apply-templates select="*[2]"/></mrow><mo>&#8242;</mo></msup></x:template> <x:template match="m:apply[*[1][self::m:diff]]" priority="1"><mfrac><x:choose><x:when test="m:bvar/m:degree"><mrow><msup><mi>d</mi><x:apply-templates select="m:bvar/m:degree/node()"/></msup><x:apply-templates  select="*[last()]"/></mrow><mrow><mi>d</mi><msup><x:apply-templates  select="m:bvar/node()"/><x:apply-templates  select="m:bvar/m:degree/node()"/></msup></mrow></x:when><x:otherwise><mrow><mi>d</mi><x:apply-templates select="*[last()]"/></mrow><mrow><mi>d</mi><x:apply-templates select="m:bvar"/></mrow></x:otherwise></x:choose></mfrac></x:template>   <x:template match="m:apply[*[1][self::m:partialdiff] and m:list and m:ci and count(*)=3]" priority="2"><mrow><msub><mi>D</mi><mrow><x:for-each select="m:list[1]/*"><x:apply-templates select="."/><x:if test="position()&lt;last()"><mo>,</mo></x:if></x:for-each></mrow></msub><mrow><x:apply-templates select="*[3]"/></mrow></mrow></x:template> <x:template match="m:apply[*[1][self::m:partialdiff]]" priority="1"><mfrac><mrow><x:choose>      <x:when test="not(m:bvar/m:degree) and not(m:bvar[2])"> <mo>&#8706;</mo>        </x:when>       <x:otherwise>   <msup><mo>&#8706;</mo>  <mrow>  <x:choose>      <x:when test="m:degree">                <x:apply-templates select="m:degree/node()"/>   </x:when>       <x:when test="m:bvar/m:degree[string(number(.))=\'NaN\']">              <x:for-each select="m:bvar/m:degree">           <x:apply-templates select="node()"/>            <x:if test="position()&lt;last()"><mo>+</mo></x:if>             </x:for-each>           <x:if test="count(m:bvar[not(m:degree)])&gt;0">         <mo>+</mo><mn><x:value-of select="count(m:bvar[not(m:degree)])"/></mn>          </x:if> </x:when>       <x:otherwise>           <mn><x:value-of select="number(sum(m:bvar/m:degree))+count(m:bvar[not(m:degree)])"/></mn>       </x:otherwise>  </x:choose>     </mrow> </msup> </x:otherwise></x:choose><x:apply-templates  select="*[last()]"/></mrow><mrow><x:for-each select="m:bvar">      <mrow>  <mo>&#8706;</mo><msup><x:apply-templates select="node()"/>      <mrow><x:apply-templates select="m:degree/node()"/></mrow>      </msup> </mrow></x:for-each></mrow></mfrac></x:template>  <x:template match="m:apply[*[1][self::m:csymbol=\'partialdiffdegree\']]"><mrow><msub><mo>&#8706;</mo><mrow><x:apply-templates select="*[2]"/></mrow></msub><mfenced><x:apply-templates select="*[4]"/></mfenced></mrow></x:template>   <x:template match="m:lowlimit"/>  <x:template match="m:uplimit"/>  <x:template match="m:bvar"><mi><x:apply-templates/></mi><x:if test="following-sibling::m:bvar"><mo>,</mo></x:if></x:template>  <x:template match="m:degree"/>  <x:template match="m:divergence"><mi>div</mi></x:template> <x:template match="m:apply[*[1][self::m:divergence]and m:bvar and m:vector]"><x:variable name="v" select="m:bvar"/><mrow><mi>div</mi><mo>&#8289;</mo><mo>(</mo><mtable><x:for-each select="m:vector/*"><x:variable name="p" select="position()"/><mtr><mtd><x:apply-templates select="$v[$p]/*"/><mo>&#x21a6;</mo><x:apply-templates select="."/></mtd></mtr></x:for-each></mtable><mo>)</mo></mrow></x:template>  <x:template match="m:grad"><mi>grad</mi></x:template> <x:template match="m:apply[*[1][self::m:grad]and m:bvar]"><mrow><mi>grad</mi><mo>&#8289;</mo><mrow><mo>(</mo><mfenced><x:apply-templates select="m:bvar/*"/></mfenced><mo>&#x21a6;</mo><x:apply-templates select="*[position()!=1][not(self::m:bvar)]"/><mo>)</mo></mrow></mrow></x:template>  <x:template match="m:curl"><mi>curl</mi></x:template>   <x:template match="m:laplacian"><msup><mo>&#8711;</mo><mn>2</mn></msup></x:template> <x:template match="m:apply[*[1][self::m:laplacian]and m:bvar]"><mrow><x:apply-templates select="*[1]"/><mo>&#8289;</mo><mrow><mo>(</mo><mfenced><x:apply-templates select="m:bvar/*"/></mfenced><mo>&#x21a6;</mo><x:apply-templates select="*[position()!=1][not(self::m:bvar)]"/><mo>)</mo></mrow></mrow></x:template>   <x:template match="m:set"><x:call-template name="set"/></x:template> <x:template  match="m:apply[*[1][self::m:csymbol=\'set\']]"><mfenced open="{{" close="}}" separators=","><x:apply-templates select="*[position()!=1]"/></mfenced></x:template>   <x:template match="m:list"><x:call-template name="set"><x:with-param name="o" select="\'(\'"/><x:with-param name="c" select="\')\'"/></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:csymbol=\'list\']]"><mfenced open="(" close=")" separators=","><x:apply-templates select="*[position()!=1]"/></mfenced></x:template>  <x:template match="m:apply[*[1][self::m:union]]                        |m:apply[*[1][self::m:csymbol=\'union\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8746;</mo></x:with-param></x:call-template></x:template> <x:template match="m:apply[*[1][self::m:union]][m:bvar]                                 |m:apply[*[1][self::m:csymbol=\'union\']][m:bvar]"            priority="2" ><x:call-template name="sum"><x:with-param name="mo"><mo>&#x22C3;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:intersect]]                        |m:apply[*[1][self::m:csymbol=\'intersect\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="3"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8745;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:intersect]][m:bvar]                          |m:apply[*[1][self::m:csymbol=\'intersect\']][m:bvar]"        priority="2" ><x:call-template name="sum"><x:with-param name="mo"><mo>&#x22C2;</mo></x:with-param></x:call-template></x:template>    <x:template match="m:apply[*[1][self::m:in]]                        |m:apply[*[1][self::m:csymbol=\'in\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>&#8712;</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="3"/></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:notin]]|m:reln[*[1][self::m:notin]]                        |m:apply[*[1][self::m:csymbol=\'notin\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="mo"><mo>&#8713;</mo></x:with-param><x:with-param name="p" select="$p"/><x:with-param name="this-p" select="3"/></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:subset]]                        |m:apply[*[1][self::m:csymbol=\'subset\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8838;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:prsubset]]                        |m:apply[*[1][self::m:csymbol=\'prsubset\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8834;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:notsubset]]                        |m:apply[*[1][self::m:csymbol=\'notsubset\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8840;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:notprsubset]]                        |m:apply[*[1][self::m:csymbol=\'notprsubset\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8836;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:setdiff]]                        |m:apply[*[1][self::m:csymbol=\'setdiff\']]"><x:param name="p" select="0"/><x:call-template name="binary"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#8726;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:card]]                        |m:apply[*[1][self::m:csymbol=\'card\']]"><mrow><mo>|</mo><x:apply-templates select="*[2]"/><mo>|</mo></mrow></x:template>  <x:template match="m:apply[*[1][self::m:cartesianproduct or self::m:vectorproduct]]                               |m:apply[*[1][self::m:csymbol[.=\'cartesian_product\' or . = \'vectorproduct\']]]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#215;</mo></x:with-param></x:call-template></x:template> <x:template match="m:apply[*[1][self::m:cartesianproduct][count(following-sibling::m:reals)=count(following-sibling::*)]]" priority="2"><msup><x:apply-templates select="*[2]"><x:with-param name="p" select="5"/></x:apply-templates><mn><x:value-of select="count(*)-1"/></mn></msup></x:template>   <x:template name="sum" match="m:apply[*[1][self::m:sum]]"><x:param name="mo"><mo>&#8721;</mo></x:param><mrow><munderover><x:copy-of select="$mo"/><mrow><x:apply-templates select="m:lowlimit|m:interval/*[1]|m:condition/*|m:domainofapplication/*"/></mrow><mrow><x:apply-templates select="m:uplimit/*|m:interval/*[2]"/></mrow></munderover><x:apply-templates select="*[last()]"/></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'sum\']]"><mrow><munder><mo>&#8721;</mo><x:apply-templates select="*[2]"/></munder><x:apply-templates select="*[last()]"/></mrow></x:template> <x:template match="m:apply/m:lowlimit" priority="3"><mrow><x:if test="../m:bvar"><x:apply-templates select="../m:bvar/node()"/><mo>=</mo></x:if><x:apply-templates/></mrow></x:template>  <x:template match="m:apply[*[1][self::m:product]]"><x:call-template name="sum"><x:with-param name="mo"><mo>&#8719;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:apply[*[1][self::m:csymbol=\'product\']]"><mrow><munder><mo>&#8719;</mo><x:apply-templates select="*[2]"/></munder><x:apply-templates select="*[last()]"/></mrow></x:template>  <x:template match="m:apply[*[1][self::m:limit]]"><mrow><munder><mi>lim</mi><mrow><x:apply-templates select="m:lowlimit|m:condition/*"/></mrow></munder><x:apply-templates select="*[last()]"/></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'limit\']][m:bind]"><mrow><munder><mi>lim</mi><mrow><x:apply-templates select="m:bind/m:bvar/*"/><mo><x:choose>   <x:when test="*[3]=\'above\'">&#8600;</x:when>  <x:when test="*[3]=\'below\'">&#8599;</x:when>  <x:otherwise>&#8594;</x:otherwise></x:choose></mo><x:apply-templates select="*[2]"/></mrow></munder><x:apply-templates select="m:bind/*[last()]"/></mrow></x:template>   <x:template match="m:apply[m:limit]/m:lowlimit" priority="4"><mrow><x:apply-templates select="../m:bvar/node()"/><mo>&#8594;</mo><x:apply-templates/></mrow></x:template>   <x:template match="m:apply[*[1][self::m:tendsto]]|m:reln[*[1][self::m:tendsto]]"><x:param name="p"/><x:call-template name="binary"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo><x:choose><x:when test="@type=\'above\'">&#8600;</x:when><x:when test="@type=\'below\'">&#8599;</x:when><x:when test="@type=\'two-sided\'">&#8594;</x:when><x:otherwise>&#8594;</x:otherwise></x:choose></mo></x:with-param></x:call-template></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'tendsto\']]"><mrow><x:apply-templates select="*[3]"/><mo><x:choose>       <x:when test="*[1][self::above]">&#8600;</x:when>       <x:when test="*[1][self::below]">&#8599;</x:when>       <x:when test="*[1][self::two-sided]">&#8594;</x:when>   <x:otherwise>&#8594;</x:otherwise></x:choose></mo><x:apply-templates select="*[4]"/></mrow></x:template> <x:template match="m:apply[*[1][self::m:semantics/m:ci=\'tendsto\']]"><mrow><x:apply-templates select="*[2]"/><mo>&#8594;</mo><x:apply-templates select="*[3]"/></mrow></x:template> <x:template match="m:tendsto"><mi>tendsto</mi></x:template>  <x:template match="m:apply[*[1][  self::m:sin or self::m:cos or self::m:tan or self::m:sec or  self::m:csc or self::m:cot or self::m:sinh or self::m:cosh or  self::m:tanh or self::m:sech or self::m:csch or self::m:coth or  self::m:arcsin or self::m:arccos or self::m:arctan or self::m:arccosh  or self::m:arccot or self::m:arccoth or self::m:arccsc or  self::m:arccsch or self::m:arcsec or self::m:arcsech or  self::m:arcsinh or self::m:arctanh or self::m:ln]]"><mrow><mi><x:value-of select="local-name(*[1])"/></mi><mo>&#8289;</mo><x:apply-templates select="*[2]"><x:with-param name="p" select="7"/></x:apply-templates></mrow></x:template>  <x:template match="  m:sin | m:cos | m:tan | m:sec |  m:csc | m:cot | m:sinh | m:cosh |  m:tanh | m:sech | m:csch | m:coth |  m:arcsin | m:arccos | m:arctan | m:arccosh  | m:arccot | m:arccoth | m:arccsc |  m:arccsch | m:arcsec | m:arcsech |  m:arcsinh | m:arctanh | m:ln|m:mean|  m:plus|m:minus"><mi><x:value-of select="local-name()"/></mi></x:template>     <x:template match="m:apply[*[1][self::m:exp]]                        |m:apply[*[1][self::m:csymbol=\'exp\']]"><msup><mi>e</mi><mrow><x:apply-templates select="*[2]"/></mrow></msup></x:template>     <x:template match="m:apply[*[1][self::m:log]]                        |m:apply[*[1][self::m:csymbol=\'log\']]"><mrow><x:choose><x:when test="not(m:logbase) or m:logbase=10"><mi>log</mi></x:when><x:otherwise><msub><mi>log</mi><mrow><x:apply-templates select="m:logbase/node()"/></mrow></msub></x:otherwise></x:choose><mo>&#8289;</mo><x:apply-templates select="*[last()]"><x:with-param name="p" select="7"/></x:apply-templates></mrow></x:template>   <x:template match="m:apply[*[1][self::m:mean]]                        |m:apply[*[1][self::m:csymbol=\'mean\']]"><mrow><mo>&#9001;</mo><x:for-each select="*[position()&gt;1]"><x:apply-templates select="."/><x:if test="position() !=last()"><mo>,</mo></x:if></x:for-each><mo>&#9002;</mo></mrow></x:template>   <x:template match="m:sdev|m:csymbol[.=\'sdev\']"><mo>&#963;</mo></x:template>  <x:template match="m:apply[*[1][self::m:variance]]                        |m:apply[*[1][self::m:csymbol=\'variance\']]"><msup><mrow><mo>&#963;</mo><mo>&#8289;</mo><mfenced><x:apply-templates select="*[position()!=1]"/></mfenced></mrow><mn>2</mn></msup></x:template>   <x:template match="m:median"><mi>median</mi></x:template>   <x:template match="m:mode"><mi>mode</mi></x:template>  <x:template match="m:apply[*[1][self::m:moment]]"><mrow><mo>&#9001;</mo><msup><x:variable name="data"                     select="*[not(position()=1)]                            [not(self::m:degree or self::m:momentabout)]"/><x:choose>   <x:when test="$data[2]">        <mfenced>       <x:apply-templates select="$data"/>     </mfenced>      </x:when>       <x:otherwise>   <x:apply-templates select="$data"/>     </x:otherwise></x:choose><mrow><x:apply-templates select="m:degree/node()"/></mrow></msup><mo>&#9002;</mo></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'moment\']]"><msub><mrow><mo>&#9001;</mo><msup> <x:apply-templates select="*[4]"/>      <x:apply-templates select="*[2]"/></msup><mo>&#9002;</mo></mrow><x:apply-templates select="*[3]"/>       </msub></x:template>  <x:template match="m:momentabout"/> <x:template match="m:apply[*[1][self::m:moment]][m:momentabout]" priority="2"><msub><mrow><mo>&#9001;</mo><msup>     <x:variable name="data"                       select="*[not(position()=1)]                            [not(self::m:degree or self::m:momentabout)]"/>   <x:choose>      <x:when test="$data[2]">        <mfenced>       <x:apply-templates select="$data"/>     </mfenced>      </x:when>       <x:otherwise>   <x:apply-templates select="$data"/>     </x:otherwise>  </x:choose>     <mrow><x:apply-templates select="m:degree/node()"/></mrow></msup><mo>&#9002;</mo></mrow><mrow><x:apply-templates select="m:momentabout/*"/></mrow></msub></x:template>  <x:template match="m:vector"><mrow><mo>(</mo><mtable><x:for-each select="*"><mtr><mtd><x:apply-templates select="."/></mtd></mtr></x:for-each></mtable><mo>)</mo></mrow></x:template>  <x:template match="m:vector[m:condition]"><mrow><mo>[</mo><x:apply-templates select="*[last()]"/><mo>|</mo><x:apply-templates select="m:condition"/><mo>]</mo></mrow></x:template> <x:template match="m:vector[m:domainofapplication]"><mrow><mo>[</mo><x:apply-templates select="*[last()]"/><mo>|</mo><x:apply-templates select="m:bvar/*"/><mo>&#x2208;</mo><x:apply-templates select="m:domainofapplication/*"/><mo>]</mo></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'vector\']]"><mrow><mo>(</mo><mtable><x:for-each select="*[position()!=1]"><mtr><mtd><x:apply-templates select="."/></mtd></mtr></x:for-each></mtable><mo>)</mo></mrow></x:template>  <x:template match="m:matrix"><mrow><mo>(</mo><mtable><x:apply-templates/></mtable><mo>)</mo></mrow></x:template> <x:template match="m:matrix[m:condition]"><mrow><mo>[</mo><msub><mi>m</mi><mrow>      <x:for-each select="m:bvar">    <x:apply-templates/>    <x:if test="position()!=last()"><mo>,</mo></x:if>       </x:for-each></mrow></msub><mo>|</mo><mrow><msub>       <mi>m</mi>      <mrow>  <x:for-each select="m:bvar">    <x:apply-templates/>    <x:if test="position()!=last()"><mo>,</mo></x:if>       </x:for-each>   </mrow></msub><mo>=</mo><x:apply-templates select="*[last()]"/></mrow><mo>;</mo><x:apply-templates select="m:condition"/><mo>]</mo></mrow></x:template> <x:template match="m:apply[*[1][self::m:csymbol=\'matrix\']]"><mrow><mo>(</mo><mtable><x:apply-templates select="*[position()!=1]"/></mtable><mo>)</mo></mrow></x:template>   <x:template match="m:matrix/m:matrixrow"><mtr><x:for-each select="*"><mtd><x:apply-templates select="."/></mtd></x:for-each></mtr></x:template> <x:template match="m:matrixrow"><mtable><mtr><x:for-each select="*"><mtd><x:apply-templates select="."/></mtd></x:for-each></mtr></mtable></x:template> <x:template match="m:apply[*[1][self::m:csymbol.=\'matrixrow\']]"><mtr><x:for-each select="*[position()!=1]"><mtd><x:apply-templates select="."/></mtd></x:for-each></mtr></x:template>  <x:template match="m:apply[*[1][self::m:determinant]]                        |m:apply[*[1][self::m:csymbol=\'determinant\']]"><mrow><mi>det</mi><mo>&#8289;</mo><x:apply-templates select="*[2]"><x:with-param name="p" select="7"/></x:apply-templates></mrow></x:template> <x:template match="m:apply[*[1][self::m:determinant]][*[2][self::m:matrix]]" priority="2"><mrow><mo>|</mo><mtable><x:apply-templates select="m:matrix/*"/></mtable><mo>|</mo></mrow></x:template>  <x:template match="m:apply[*[1][self::m:transpose]]                        |m:apply[*[1][self::m:csymbol=\'transpose\']]"><msup><x:apply-templates select="*[2]"><x:with-param name="p" select="7"/></x:apply-templates><mi>T</mi></msup></x:template>  <x:template match="m:apply[*[1][self::m:selector]]                        |m:apply[*[1][self::m:csymbol=\'selector\']]"><msub><x:apply-templates select="*[2]"><x:with-param name="p" select="7"/></x:apply-templates><mrow><x:for-each select="*[position()&gt;2]"><x:apply-templates select="."/><x:if test="position() !=last()"><mo>,</mo></x:if></x:for-each></mrow></msub></x:template>      <x:template match="m:apply[*[1][self::m:scalarproduct]]                        |m:apply[*[1][self::m:csymbol=\'scalarproduct\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>.</mo></x:with-param></x:call-template></x:template>   <x:template match="m:apply[*[1][self::m:outerproduct]]                        |m:apply[*[1][self::m:csymbol=\'outerproduct\']]"><x:param name="p" select="0"/><x:call-template name="infix"><x:with-param name="this-p" select="2"/><x:with-param name="p" select="$p"/><x:with-param name="mo"><mo>&#x2297;</mo></x:with-param></x:call-template></x:template>  <x:template match="m:semantics"><x:apply-templates select="*[1]"/></x:template><x:template match="m:semantics[m:annotation-xml/@encoding=\'MathML-Presentation\']"><x:apply-templates select="m:annotation-xml[@encoding=\'MathML-Presentation\']/node()"/></x:template>  <x:template match="m:integers"><mi mathvariant="double-struck">Z</mi></x:template>  <x:template match="m:reals"><mi mathvariant="double-struck">R</mi></x:template>  <x:template match="m:rationals"><mi mathvariant="double-struck">Q</mi></x:template>  <x:template match="m:naturalnumbers"><mi mathvariant="double-struck">N</mi></x:template>  <x:template match="m:complexes"><mi mathvariant="double-struck">C</mi></x:template>  <x:template match="m:primes"><mi mathvariant="double-struck">P</mi></x:template>  <x:template match="m:exponentiale"><mi>e</mi></x:template>  <x:template match="m:imaginaryi"><mi>i</mi></x:template>  <x:template match="m:notanumber"><mi>NaN</mi></x:template>  <x:template match="m:true"><mi>true</mi></x:template>  <x:template match="m:false"><mi>false</mi></x:template>  <x:template match="m:emptyset|m:csymbol[.=\'emptyset\']"><mi>&#8709;</mi></x:template>   <x:template match="m:pi|m:csymbol[.=\'pi\']"><mi>&#960;</mi></x:template>  <x:template match="m:eulergamma|m:csymbol[.=\'gamma\']"><mi>&#947;</mi></x:template>  <x:template match="m:infinity|m:csymbol[.=\'infinity\']"><mi>&#8734;</mi></x:template>   <x:template name="infix" ><x:param name="mo"/><x:param name="p" select="0"/><x:param name="this-p" select="0"/><x:variable name="dmo"><x:choose><x:when test="m:domainofapplication"><munder><x:copy-of select="$mo"/><mrow>  <x:apply-templates select="m:domainofapplication/*"/></mrow></munder></x:when><x:otherwise><x:copy-of select="$mo"/></x:otherwise></x:choose></x:variable><mrow><x:if test="$this-p &lt; $p"><mo>(</mo></x:if><x:for-each select="*[not(self::m:domainofapplication)][position()&gt;1]"><x:if test="position() &gt; 1"><x:copy-of select="$dmo"/></x:if><x:apply-templates select="."><x:with-param name="p" select="$this-p"/></x:apply-templates></x:for-each><x:if test="$this-p &lt; $p"><mo>)</mo></x:if></mrow></x:template> <x:template name="binary" ><x:param name="mo"/><x:param name="p" select="0"/><x:param name="this-p" select="0"/><mrow><x:if test="$this-p &lt; $p"><mo>(</mo></x:if><x:apply-templates select="*[2]"><x:with-param name="p" select="$this-p"/></x:apply-templates><x:copy-of select="$mo"/><x:apply-templates select="*[3]"><x:with-param name="p" select="$this-p"/></x:apply-templates><x:if test="$this-p &lt; $p"><mo>)</mo></x:if></mrow></x:template> <x:template name="set" ><x:param name="o" select="\'{\'"/><x:param name="c" select="\'}\'"/><mrow><mo><x:value-of select="$o"/></mo><x:choose><x:when test="m:condition"><mrow><x:apply-templates select="m:condition/following-sibling::*"/></mrow><mo>|</mo><mrow><x:apply-templates select="m:condition/node()"/></mrow></x:when><x:when test="m:domainofapplication"><mrow><x:apply-templates select="m:domainofapplication/following-sibling::*"/></mrow><mo>|</mo><mrow><x:apply-templates select="m:bvar/node()"/></mrow><mo>&#8712;</mo><mrow><x:apply-templates select="m:domainofapplication/node()"/></mrow></x:when><x:otherwise><x:for-each select="*[not(position()=1 and parent::m:apply)]"><x:apply-templates select="."/><x:if test="position() !=last()"><mo>,</mo></x:if></x:for-each></x:otherwise></x:choose><mo><x:value-of select="$c"/></mo></mrow></x:template>    <x:template match="m:cs"><ms><x:value-of select="                     translate(.,                    \'&#9;&#10;&#13;&#32;\',                        \'&#160;&#160;&#160;&#160;\')"/></ms></x:template> <x:template match="m:cbytes"><mrow/></x:template> <x:template match="m:cerror"><merror><x:apply-templates/></merror></x:template> <x:template match="m:share" priority="4"><mi href="{@href}">share<x:value-of select="substring-after(@href,\'#\')"/></mi></x:template>   <x:output indent="yes" omit-xml-declaration="yes"/> <x:template match="*"><x:copy><x:copy-of select="@*"/><x:apply-templates/></x:copy></x:template> <x:template match="*[@dir=\'rtl\']"  priority="10"><!--starting rtl<x:value-of select="name()"/>.--><x:apply-templates mode="rtl" select="."/></x:template> <x:template match="@*" mode="rtl"><x:copy-of select="."/></x:template><x:template match="*" mode="rtl"><x:copy><x:apply-templates select="@*" mode="rtl"/><x:for-each select="node()"><x:sort data-type="number" order="descending" select="position()"/><x:text></x:text><x:apply-templates mode="rtl" select="."/></x:for-each></x:copy></x:template> <x:template match="@open" mode="rtl"><x:attribute name="close"><x:value-of select="."/></x:attribute></x:template> <x:template match="@open[.=\'(\']" mode="rtl"><x:attribute name="close">)</x:attribute></x:template> <x:template match="@open[.=\')\']" mode="rtl"><x:attribute name="close">(</x:attribute></x:template>  <x:template match="@open[.=\'[\']" mode="rtl"><x:attribute name="close">]</x:attribute></x:template>  <x:template match="@open[.=\']\']" mode="rtl"><x:attribute name="close">[</x:attribute></x:template>  <x:template match="@open[.=\'{\']" mode="rtl"><x:attribute name="close">}</x:attribute></x:template>  <x:template match="@open[.=\'}\']" mode="rtl"><x:attribute name="close">{</x:attribute></x:template>  <x:template match="@close" mode="rtl"><x:attribute name="open"><x:value-of select="."/></x:attribute></x:template> <x:template match="@close[.=\'(\']" mode="rtl"><x:attribute name="open">)</x:attribute></x:template> <x:template match="@close[.=\')\']" mode="rtl"><x:attribute name="open">(</x:attribute></x:template>  <x:template match="@close[.=\'[\']" mode="rtl"><x:attribute name="open">]</x:attribute></x:template>  <x:template match="@close[.=\']\']" mode="rtl"><x:attribute name="open">[</x:attribute></x:template>  <x:template match="@close[.=\'{\']" mode="rtl"><x:attribute name="open">}</x:attribute></x:template>  <x:template match="@close[.=\'}\']" mode="rtl"><x:attribute name="open">{</x:attribute></x:template> <x:template match="m:mfrac[@bevelled=\'true\']" mode="rtl"><mrow><msub><mi></mi><x:apply-templates select="*[2]" mode="rtl"/></msub><mo>&#x5c;</mo><msup><mi></mi><x:apply-templates select="*[1]" mode="rtl"/></msup></mrow></x:template> <x:template match="m:mfrac" mode="rtl"><x:copy><x:apply-templates mode="rtl" select="@*|*"/></x:copy></x:template>   <x:template match="m:mroot" mode="rtl"><msup><menclose notation="top right"><x:apply-templates mode="rtl" select="@*|*[1]"/></menclose><x:apply-templates mode="rtl" select="*[2]"/></msup></x:template>  <x:template match="m:msqrt" mode="rtl"><menclose notation="top right"><x:apply-templates mode="rtl" select="@*|*[1]"/></menclose></x:template> <x:template match="m:mtable|m:munder|m:mover|m:munderover" mode="rtl" priority="2"><x:copy><x:apply-templates select="@*" mode="rtl"/><x:apply-templates mode="rtl"></x:apply-templates></x:copy></x:template><x:template match="m:msup" mode="rtl" priority="2"><mmultiscripts><x:apply-templates select="*[1]" mode="rtl"/><mprescripts/><none/><x:apply-templates select="*[2]" mode="rtl"/></mmultiscripts></x:template><x:template match="m:msub" mode="rtl" priority="2"><mmultiscripts><x:apply-templates select="*[1]" mode="rtl"/><mprescripts/><x:apply-templates select="*[2]" mode="rtl"/><none/></mmultiscripts></x:template><x:template match="m:msubsup" mode="rtl" priority="2"><mmultiscripts><x:apply-templates select="*[1]" mode="rtl"/><mprescripts/><x:apply-templates select="*[2]" mode="rtl"/><x:apply-templates select="*[3]" mode="rtl"/></mmultiscripts></x:template><x:template match="m:mmultiscripts" mode="rtl" priority="2"><mmultiscripts><x:apply-templates select="*[1]" mode="rtl"/><x:for-each  select="m:mprescripts/following-sibling::*[position() mod 2 = 1]"><x:sort data-type="number" order="descending" select="position()"/><x:apply-templates select="."  mode="rtl"/><x:apply-templates select="following-sibling::*[1]"  mode="rtl"/></x:for-each><mprescripts/><x:for-each  select="m:mprescripts/preceding-sibling::*[position()!=last()][position() mod 2 = 0]"><x:sort data-type="number" order="descending" select="position()"/><x:apply-templates select="."  mode="rtl"/><x:apply-templates select="following-sibling::*[1]"  mode="rtl"/></x:for-each></mmultiscripts></x:template><x:template match="m:mmultiscripts[not(m:mprescripts)]" mode="rtl" priority="3"><mmultiscripts><x:apply-templates select="*[1]" mode="rtl"/><mprescripts/><x:for-each  select="*[position() mod 2 = 0]"><x:sort data-type="number" order="descending" select="position()"/><x:apply-templates select="."  mode="rtl"/><x:apply-templates select="following-sibling::*[1]"  mode="rtl"/></x:for-each></mmultiscripts></x:template><x:template match="text()[.=\'(\']" mode="rtl">)</x:template><x:template match="text()[.=\')\']" mode="rtl">(</x:template><x:template match="text()[.=\'{\']" mode="rtl">}</x:template><x:template match="text()[.=\'}\']" mode="rtl">{</x:template><x:template match="text()[.=\'&lt;\']" mode="rtl">&gt;</x:template><x:template match="text()[.=\'&gt;\']" mode="rtl">&lt;</x:template><x:template match="text()[.=\'&#x2208;\']" mode="rtl">&#x220b;</x:template><x:template match="text()[.=\'&#x220b;\']" mode="rtl">&#x2208;</x:template><x:template match="text()[.=\'&#x2211;\']|text()[.=\'&#x222b;\']" mode="rtl"><svg width="20" height="20" version="1.1" xmlns="http://www.w3.org/2000/svg"><g transform="matrix(-1 0 0 1 0 0 )"><text id="TextElement" x="-20" y="15" ><x:value-of select="."/></text></g></svg></x:template> <x:template match="@notation[.=\'radical\']" mode="rtl"><x:attribute name="notation">top right</x:attribute></x:template>   <x:template name="mml2attrib"><!-- <x:copy-of select="@*[not(local-name()=\'href\')]"/> --><x:copy-of select="@*[not(local-name()=\'href\')]"/><x:attribute name="style"><x:if test="@style"><x:value-of select="@style"/>;</x:if><x:if test="@mathcolor">color:<x:value-of select="@mathcolor"/>;</x:if><x:if test="@mathbackground">background-color:<x:value-of select="@mathbackground"/>;</x:if></x:attribute></x:template>  <!-- <x:template match="*[@href]" priority="3"><a xmlns="http://www.w3.org/1999/xhtml" style="text-decoration: none" href="{@href}"><x:copy><x:call-template name="mml2attrib"/><x:attribute name="class"><x:text>mmlhref</x:text><x:value-of select="@class"/></x:attribute><x:apply-templates/></x:copy></a></x:template>--><x:template match="*[@mathcolor|@mathbackground]"><x:copy><x:call-template name="mml2attrib"/><x:apply-templates/></x:copy></x:template>   <x:param name="hascolspan" select="true()"/> <x:template match="m:mstack"><mtable columnspacing="0em"><x:variable name="t"><x:apply-templates select="*" mode="mstack1"><x:with-param name="p" select="0"/></x:apply-templates></x:variable><x:variable name="maxl"><x:for-each select="c:node-set($t)/*/@l"><x:sort data-type="number" order="descending"/><x:if test="position()=1"><x:value-of select="."/></x:if></x:for-each></x:variable><x:for-each select="c:node-set($t)/*[not(@class=\'mscarries\') or following-sibling::*[1]/@class=\'mscarries\']"><x:variable name="c" select="preceding-sibling::*[1][@class=\'mscarries\']"/><x:text>&#10;</x:text><mtr><x:variable name="offset" select="$maxl - @l"/><x:choose><x:when test="$hascolspan and @class=\'msline\' and (string(*[1]/@columnspan)=\'\' or string(*[1]/@columnspan)=\'0\')"><mtd columnspan="{$maxl}"><x:copy-of select="*/@style"/></mtd></x:when><x:when test="@class=\'msline\' and @l=\'*\'"><x:variable name="msl" select="*[1]"/><x:for-each select="(//node())[position()&lt;=$maxl]"><x:copy-of select="$msl"/></x:for-each></x:when><x:when test="$c"><x:variable name="ldiff" select="$c/@l - @l"/><x:variable name="loffset" select="$maxl - $c/@l"/><x:for-each select="(//*)[position()&lt;= $offset]"><x:variable name="pn" select="position()"/><x:variable name="cy" select="$c/*[position()=$pn - $loffset]"/>      <mtd>   <x:if test="$cy/*"/>    <mover><mphantom><mn>0</mn></mphantom><mpadded width="0em" lspace="-0.5width"><x:copy-of select="$cy/*/*"/></mpadded></mover>   </mtd></x:for-each><x:for-each select="*"><x:variable name="pn" select="position()"/><x:variable name="cy" select="$c/*[position()=$pn + $ldiff]"/><x:copy>     <x:copy-of select="@*"/>        <x:variable name="b">   <x:choose>      <x:when test="not(string($cy/@crossout) or $cy/@crossout=\'none\')"><x:copy-of select="*"/></x:when>    <x:otherwise>   <menclose notation="{$cy/@crossout}"><x:copy-of select="*"/></menclose> </x:otherwise>  </x:choose>     </x:variable>   <x:choose>      <x:when test="$cy/*/m:none or not($cy/*/*)"><x:copy-of select="$b"/></x:when>   <x:when test="not(string($cy/@location)) or $cy/@location=\'n\'">       <mover><x:copy-of select="$b"/><mpadded width="0em" lspace="-0.5width"><x:copy-of select="$cy/*/*"/></mpadded></mover>  </x:when>       <x:when test="$cy/@location=\'nw\'">    <mmultiscripts><x:copy-of select="$b"/><mprescripts/><none/><mpadded lspace="-1width" width="0em"><x:copy-of select="$cy/*/*"/></mpadded></mmultiscripts>       </x:when>       <x:when test="$cy/@location=\'s\'">     <munder><x:copy-of select="$b"/><mpadded width="0em" lspace="-0.5width"><x:copy-of select="$cy/*/*"/></mpadded></munder>        </x:when>       <x:when test="$cy/@location=\'sw\'">    <mmultiscripts><x:copy-of select="$b"/><mprescripts/><mpadded lspace="-1width" width="0em"><x:copy-of select="$cy/*/*"/></mpadded><none/></mmultiscripts>       </x:when>       <x:when test="$cy/@location=\'ne\'">    <msup><x:copy-of select="$b"/><mpadded width="0em"><x:copy-of select="$cy/*/*"/></mpadded></msup>       </x:when>       <x:when test="$cy/@location=\'se\'">    <msub><x:copy-of select="$b"/><mpadded width="0em"><x:copy-of select="$cy/*/*"/></mpadded></msub>       </x:when>       <x:when test="$cy/@location=\'w\'">     <msup><mrow/><mpadded lspace="-1width" width="0em"><x:copy-of select="$cy/*/*"/></mpadded></msup>       <x:copy-of select="$b"/>        </x:when>       <x:when test="$cy/@location=\'e\'">     <x:copy-of select="$b"/>        <msup><mrow/><mpadded width="0em"><x:copy-of select="$cy/*/*"/></mpadded></msup>        </x:when>       <x:otherwise>   <x:copy-of select="$b"/>        </x:otherwise>  </x:choose></x:copy></x:for-each></x:when><x:otherwise><x:for-each select="(//*)[position()&lt;= $offset]"><mtd/></x:for-each><x:copy-of select="*"/></x:otherwise></x:choose></mtr></x:for-each></mtable></x:template> <x:template mode="mstack1" match="*"><x:param name="p"/><x:param name="maxl" select="0"/><mtr l="{1 + $p}"><x:if test="ancestor::mstack[1]/@stackalign=\'left\'"><x:attribute name="l"><x:value-of  select="$p"/></x:attribute></x:if><mtd><x:apply-templates select="."/></mtd></mtr></x:template>  <x:template mode="mstack1" match="m:msrow"><x:param name="p"/><x:param name="maxl" select="0"/><x:variable  name="align1" select="ancestor::m:mstack[1]/@stackalign"/><x:variable name="align"><x:choose><x:when test="string($align1)=\'\'">decimalpoint</x:when><x:otherwise><x:value-of select="$align1"/></x:otherwise></x:choose></x:variable><x:variable name="row"><x:apply-templates mode="mstack1" select="*"><x:with-param name="p" select="0"/></x:apply-templates></x:variable><x:text>&#10;</x:text><x:variable name="l1"><x:choose><x:when test="$align=\'decimalpoint\' and m:mn"><x:for-each select="c:node-set($row)/m:mtr[m:mtd/m:mn][1]"><x:value-of select="number(sum(@l))+count(preceding-sibling::*/@l)"/></x:for-each></x:when><x:when test="$align=\'right\' or $align=\'decimalpoint\'"><x:value-of select="count(c:node-set($row)/m:mtr/m:mtd)"/></x:when><x:otherwise><x:value-of select="0"/></x:otherwise></x:choose></x:variable><mtr class="msrow" l="{number($l1) + number(sum(@position)) +$p}"><x:copy-of select="c:node-set($row)/m:mtr/*"/></mtr></x:template> <x:template mode="mstack1" match="m:mn"><x:param name="p"/><x:variable name="align1" select="ancestor::m:mstack[1]/@stackalign"/><x:variable name="dp1" select="ancestor::*[@decimalpoint][1]/@decimalpoint"/><x:variable name="align"><x:choose><x:when test="string($align1)=\'\'">decimalpoint</x:when><x:otherwise><x:value-of select="$align1"/></x:otherwise></x:choose></x:variable><x:variable name="dp"><x:choose><x:when test="string($dp1)=\'\'">.</x:when><x:otherwise><x:value-of select="$dp1"/></x:otherwise></x:choose></x:variable><mtr l="$p"><x:variable name="mn" select="normalize-space(.)"/><x:variable name="len" select="string-length($mn)"/><x:choose><x:when test="$align=\'right\' or ($align=\'decimalpoint\' and not(contains($mn,$dp)))"><x:attribute name="l"><x:value-of select="$p + $len"/></x:attribute></x:when><x:when test="$align=\'decimalpoint\'"><x:attribute name="l"><x:value-of select="$p + string-length(substring-before($mn,$dp))"/></x:attribute></x:when></x:choose> <x:for-each select="(//node())[position() &lt;=$len]"><x:variable name="pos" select="position()"/><mtd><mn><x:value-of select="substring($mn,$pos,1)"/></mn></mtd></x:for-each></mtr></x:template>  <x:template match="m:msgroup" mode="mstack1"><x:param name="p"/><x:variable name="s" select="number(sum(@shift))"/><x:variable name="thisp" select="number(sum(@position))"/><x:for-each select="*"><x:apply-templates mode="mstack1" select="."><x:with-param name="p" select="number($p)+$thisp+(position()-1)*$s"/></x:apply-templates></x:for-each></x:template>    <x:template match="m:msline" mode="mstack1"><x:param name="p"/><x:variable  name="align1" select="ancestor::m:mstack[1]/@stackalign"/><x:variable name="align"><x:choose><x:when test="string($align1)=\'\'">decimalpoint</x:when><x:otherwise><x:value-of select="$align1"/></x:otherwise></x:choose></x:variable><mtr class="msline"><x:attribute name="l"><x:choose><x:when test="not(string(@length)) or @length=0">*</x:when><x:when test="string($align)=\'right\' or string($align)=\'decimalpoint\' "><x:value-of select="$p+ @length"/></x:when><x:otherwise><x:value-of select="$p"/></x:otherwise></x:choose></x:attribute><x:variable name="w"><x:choose><x:when test="@mslinethickness=\'thin\'">0.1em</x:when><x:when test="@mslinethickness=\'medium\'">0.15em</x:when><x:when test="@mslinethickness=\'thick\'">0.2em</x:when><x:when test="@mslinethickness"><x:value-of select="@mslinethickness"/></x:when><x:otherwise>0.15em</x:otherwise></x:choose></x:variable><x:choose><x:when test="$hascolspan"><mtd class="msline" columnspan="{@length}"><x:copy-of select="@position"/><x:attribute name="style"><x:value-of select="concat(\'border-style: solid; border-width: 0 0 \',$w,\' 0\')"/></x:attribute></mtd></x:when><x:when test="not(string(@length)) or @length=0"><mtd class="mslinemax"><mpadded lspace="-0.5em" width="0em" height="0em"><mfrac linethickness="{$w}"><mspace width="1em"/><mrow/></mfrac></mpadded></mtd></x:when><x:otherwise><x:variable name="l" select="@length"/><x:for-each select="(//node())[position()&lt;=$l]"><mtd class="msline"><mpadded lspace="-0.5em" width="0em" height="0em"><mfrac linethickness="{$w}">    <mspace width="1em"/>   <mrow/></mfrac></mpadded></mtd></x:for-each></x:otherwise></x:choose></mtr></x:template>  <x:template match="m:mscarries" mode="mstack1"><x:param name="p"/><x:variable  name="align1" select="ancestor::m:mstack[1]/@stackalign"/><x:variable name="l1"><x:choose><x:when test="string($align1)=\'left\'">0</x:when><x:otherwise><x:value-of select="count(*)"/></x:otherwise></x:choose></x:variable><mtr class="mscarries" l="{$p + $l1 + sum(@position)}"><x:apply-templates select="*" mode="msc"/></mtr></x:template> <x:template match="*" mode="msc"><mtd><x:copy-of select="../@location|../@crossout"/><mstyle mathsize="70%"><x:apply-templates select="."/></mstyle></mtd></x:template> <x:template match="m:mscarry" mode="msc"><mtd><x:copy-of select="@location|@crossout"/><mstyle mathsize="70%"><x:apply-templates select="*"/></mstyle></mtd></x:template>  <x:template match="m:mlongdiv"><x:variable name="ms"><mstack><x:copy-of select="(ancestor-or-self::*/@decimalpoint)[last()]"/><x:choose><x:when test="@longdivstyle=\'left/\right\'"><msrow><mrow><x:copy-of select="*[1]"/></mrow><mo>/</mo><x:copy-of select="*[3]"/><mo></mo><x:copy-of select="*[2]"/></msrow></x:when><x:when test="@longdivstyle=\'left)(right\'"><msrow><mrow><x:copy-of select="*[1]"/></mrow><mo>)</mo><x:copy-of select="*[3]"/><mo>(</mo><x:copy-of select="*[2]"/></msrow></x:when><x:when test="@longdivstyle=\':right=right\'"><msrow><x:copy-of select="*[3]"/><mo>:</mo><x:copy-of select="*[1]"/><mo>=</mo><x:copy-of select="*[2]"/></msrow></x:when><x:otherwise><x:copy-of select="*[2]"/><msline length="{string-length(*[3])}"/><msrow><mrow><x:copy-of select="*[1]"/></mrow><mo>)</mo><x:copy-of select="*[3]"/></msrow></x:otherwise></x:choose><x:copy-of select="*[position()&gt;3]"/></mstack></x:variable><x:apply-templates select="c:node-set($ms)"/></x:template>    <x:template match="m:menclose[@notation=\'madruwb\']" mode="rtl"><menclose notation="bottom right"><x:apply-templates mode="rtl"/></menclose></x:template> </x:stylesheet>';var d;if(window.XSLTProcessor){if(!c.ParseXML){c.ParseXML=c.createParser()}c.ctopXSLT=new XSLTProcessor();c.ctopXSLT.importStylesheet(c.ParseXML(a))}else{if(MathJax.Hub.Browser.isMSIE){if(MathJax.Hub.Browser.versionAtLeast("9.0")){d=new ActiveXObject("Msxml2.FreeThreadedDOMDocument");d.loadXML(a);var b=new ActiveXObject("Msxml2.XSLTemplate");b.stylesheet=d;c.ctopXSLT={ctop:b.createProcessor(),transformToDocument:function(f){this.ctop.input=f;this.ctop.transform();return this.ctop.output}}}else{d=c.createMSParser();d.async=false;d.loadXML(a);c.ctopXSLT={ctop:d,transformToDocument:function(f){return f.documentElement.transformNode(this.ctop)}}}}else{c.ctopXSLT=null}}MathJax.Hub.Startup.signal.Post("MathML content-mathml Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/MathML/content-mathml.js");




OPS/xhtml/science11/mathjax/extensions/mml2jax.js
/*
 *  /MathJax/extensions/mml2jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension.mml2jax={version:"2.3",config:{preview:"mathml"},MMLnamespace:"http://www.w3.org/1998/Math/MathML",PreProcess:function(e){if(!this.configured){this.config=MathJax.Hub.CombineConfig("mml2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}this.InitBrowser();this.configured=true}if(typeof(e)==="string"){e=document.getElementById(e)}if(!e){e=document.body}var h=[];this.PushMathElements(h,e,"math");this.PushMathElements(h,e,"math",this.MMLnamespace);var d,b;if(typeof(document.namespaces)!=="undefined"){try{for(d=0,b=document.namespaces.length;d<b;d++){var f=document.namespaces[d];if(f.urn===this.MMLnamespace){this.PushMathElements(h,e,f.name+":math")}}}catch(g){}}else{var c=document.getElementsByTagName("html")[0];if(c){for(d=0,b=c.attributes.length;d<b;d++){var a=c.attributes[d];if(a.nodeName.substr(0,6)==="xmlns:"&&a.nodeValue===this.MMLnamespace){this.PushMathElements(h,e,a.nodeName.substr(6)+":math")}}}}this.ProcessMathArray(h)},PushMathElements:function(f,d,a,c){var h,g=MathJax.Hub.config.preRemoveClass;if(c){if(!d.getElementsByTagNameNS){return}h=d.getElementsByTagNameNS(c,a)}else{h=d.getElementsByTagName(a)}for(var e=0,b=h.length;e<b;e++){var j=h[e].parentNode;if(j&&j.className!==g&&!h[e].prefix===!c){f.push(h[e])}}},ProcessMathArray:function(c){var b,a=c.length;if(a){if(this.MathTagBug){for(b=0;b<a;b++){if(c[b].nodeName==="MATH"){this.ProcessMathFlattened(c[b])}else{this.ProcessMath(c[b])}}}else{for(b=0;b<a;b++){this.ProcessMath(c[b])}}}},ProcessMath:function(e){var d=e.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var a=document.createElement("script");a.type="math/mml";d.insertBefore(a,e);if(this.AttributeBug){var b=this.OuterHTML(e);if(this.CleanupHTML){b=b.replace(/<\?import .*?>/i,"").replace(/<\?xml:namespace .*?\/>/i,"");b=b.replace(/&nbsp;/g,"&#xA0;")}MathJax.HTML.setScript(a,b);d.removeChild(e)}else{var c=MathJax.HTML.Element("span");c.appendChild(e);MathJax.HTML.setScript(a,c.innerHTML)}if(this.config.preview!=="none"){this.createPreview(e,a)}},ProcessMathFlattened:function(f){var d=f.parentNode;if(!d||d.className===MathJax.Hub.config.preRemoveClass){return}var b=document.createElement("script");b.type="math/mml";d.insertBefore(b,f);var c="",e,a=f;while(f&&f.nodeName!=="/MATH"){e=f;f=f.nextSibling;c+=this.NodeHTML(e);e.parentNode.removeChild(e)}if(f&&f.nodeName==="/MATH"){f.parentNode.removeChild(f)}b.text=c+"</math>";if(this.config.preview!=="none"){this.createPreview(a,b)}},NodeHTML:function(e){var c,b,a;if(e.nodeName==="#text"){c=this.quoteHTML(e.nodeValue)}else{if(e.nodeName==="#comment"){c="<!--"+e.nodeValue+"-->"}else{c="<"+e.nodeName.toLowerCase();for(b=0,a=e.attributes.length;b<a;b++){var d=e.attributes[b];if(d.specified){c+=" "+d.nodeName.toLowerCase().replace(/xmlns:xmlns/,"xmlns")+"=";var f=d.nodeValue;if(f==null&&d.nodeName==="style"&&e.style){f=e.style.cssText}c+='"'+this.quoteHTML(f)+'"'}}c+=">";if(e.outerHTML!=null&&e.outerHTML.match(/(.<\/[A-Z]+>|\/>)$/)){for(b=0,a=e.childNodes.length;b<a;b++){c+=this.OuterHTML(e.childNodes[b])}c+="</"+e.nodeName.toLowerCase()+">"}}}return c},OuterHTML:function(d){if(d.nodeName.charAt(0)==="#"){return this.NodeHTML(d)}if(!this.AttributeBug){return d.outerHTML}var c=this.NodeHTML(d);for(var b=0,a=d.childNodes.length;b<a;b++){c+=this.OuterHTML(d.childNodes[b])}c+="</"+d.nodeName.toLowerCase()+">";return c},quoteHTML:function(a){if(a==null){a=""}return a.replace(/&/g,"&#x26;").replace(/</g,"&lt;").replace(/>/g,"&gt;").replace(/\"/g,"&quot;")},createPreview:function(f,b){var g=this.config.preview;if(g==="none"){return}var a=false;if(g==="mathml"){a=true;if(this.MathTagBug){g="alttext"}else{g=f.cloneNode(false)}}if(g==="alttext"||g==="altimg"){a=true;var c=this.filterPreview(f.getAttribute("alttext"));if(g==="alttext"){if(c!=null){g=MathJax.HTML.TextNode(c)}else{g=null}}else{var h=f.getAttribute("altimg");if(h!=null){var e={width:f.getAttribute("altimg-width"),height:f.getAttribute("altimg-height")};g=MathJax.HTML.Element("img",{src:h,alt:c,style:e})}else{g=null}}}if(g){var d;if(a){d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass});d.appendChild(g)}else{d=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},g)}b.parentNode.insertBefore(d,b)}},filterPreview:function(a){return a},InitBrowser:function(){var b=MathJax.HTML.Element("span",{id:"<",className:"mathjax",innerHTML:"<math><mi>x</mi><mspace /></math>"});var a=b.outerHTML||"";this.AttributeBug=a!==""&&!(a.match(/id="&lt;"/)&&a.match(/class="mathjax"/)&&a.match(/<\/math>/));this.MathTagBug=b.childNodes.length>1;this.CleanupHTML=MathJax.Hub.Browser.isMSIE}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.mml2jax],5);MathJax.Ajax.loadComplete("[MathJax]/extensions/mml2jax.js");





OPS/xhtml/science11/mathjax/extensions/tex2jax.js
/*
 *  /MathJax/extensions/tex2jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension.tex2jax={version:"2.3",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],balanceBraces:true,skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(b){if(b.nodeValue.replace(/\s+/,"")==""){return b}var a,c;this.search={start:true};this.pattern=this.start;while(b){this.pattern.lastIndex=0;while(b&&b.nodeName.toLowerCase()==="#text"&&(a=this.pattern.exec(b.nodeValue))){if(this.search.start){b=this.startMatch(a,b)}else{b=this.endMatch(a,b)}}if(this.search.matched){b=this.encloseMath(b)}if(b){do{c=b;b=b.nextSibling}while(b&&(b.nodeName.toLowerCase()==="br"||b.nodeName.toLowerCase()==="#comment"));if(!b||b.nodeName!=="#text"){return(this.search.close?this.prevEndMatch():c)}}}return b},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,f=a.close,e,c;if(a.cpos===f.length){f=f.nextSibling}else{f=f.splitText(a.cpos)}if(!f){e=f=MathJax.HTML.addText(a.close.parentNode,"")}a.close=f;c=(a.opos?a.open.splitText(a.opos):a.open);while(c.nextSibling&&c.nextSibling!==f){if(c.nextSibling.nodeValue!==null){if(c.nextSibling.nodeName==="#comment"){c.nodeValue+=c.nextSibling.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{c.nodeValue+=c.nextSibling.nodeValue}}else{if(this.msieNewlineBug){c.nodeValue+=(c.nextSibling.nodeName.toLowerCase()==="br"?"\n":" ")}else{c.nodeValue+=" "}}c.parentNode.removeChild(c.nextSibling)}var d=c.nodeValue.substr(a.olen,c.nodeValue.length-a.olen-a.clen);c.parentNode.removeChild(c);if(this.config.preview!=="none"){this.createPreview(a.mode,d)}c=this.createMathTag(a.mode,d);this.search={};this.pattern.lastIndex=0;if(e){e.parentNode.removeChild(e)}return c},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(c,a){var b=this.config.preview;if(b==="none"){return}if(b==="TeX"){b=[this.filterPreview(a)]}if(b){b=MathJax.HTML.Element("span",{className:MathJax.Hub.config.preRemoveClass},b);this.insertNode(b)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a},msieNewlineBug:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9)};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
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OPS/xhtml/science11/mathjax/extensions/MathEvents.js
/*
 *  /MathJax/extensions/MathEvents.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(d,h,l,g,m,b,j){var q="2.3";var i=MathJax.Extension;var c=i.MathEvents={version:q};var k=d.config.menuSettings;var p={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-4,y:-3,wx:-2,src:l.fileURL(b.imageDir+"/MenuArrow-15.png")},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Hover_Arrow":{position:"absolute",width:"15px",height:"11px",cursor:"pointer"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",Mousedown:function(r){return n.Handler(r,"Mousedown",this)},Mouseup:function(r){return n.Handler(r,"Mouseup",this)},Mousemove:function(r){return n.Handler(r,"Mousemove",this)},Mouseover:function(r){return n.Handler(r,"Mouseover",this)},Mouseout:function(r){return n.Handler(r,"Mouseout",this)},Click:function(r){return n.Handler(r,"Click",this)},DblClick:function(r){return n.Handler(r,"DblClick",this)},Menu:function(r){return n.Handler(r,"ContextMenu",this)},Handler:function(u,s,t){if(l.loadingMathMenu){return n.False(u)}var r=b[t.jaxID];if(!u){u=window.event}u.isContextMenu=(s==="ContextMenu");if(r[s]){return r[s](u,t)}if(i.MathZoom){return i.MathZoom.HandleEvent(u,s,t)}},False:function(r){if(!r){r=window.event}if(r){if(r.preventDefault){r.preventDefault()}if(r.stopPropagation){r.stopPropagation()}r.cancelBubble=true;r.returnValue=false}return false},ContextMenu:function(u,F,x){var C=b[F.jaxID],w=C.getJaxFromMath(F);var G=(C.config.showMathMenu!=null?C:d).config.showMathMenu;if(!G||(k.context!=="MathJax"&&!x)){return}if(c.msieEventBug){u=window.event||u}n.ClearSelection();f.ClearHoverTimer();if(w.hover){if(w.hover.remove){clearTimeout(w.hover.remove);delete w.hover.remove}w.hover.nofade=true}var v=MathJax.Menu;var H,E;if(v){if(v.loadingDomain){return n.False(u)}H=m.loadDomain("MathMenu");if(!H){v.jax=w;var s=v.menu.Find("Show Math As").menu;s.items[0].name=w.sourceMenuTitle;s.items[0].format=(w.sourceMenuFormat||"MathML");s.items[1].name=j[w.inputJax].sourceMenuTitle;var B=s.items[2];B.disabled=true;var r=B.menu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var A=0,z=r.length;A<z;A++){var t=r[A].name[1];if(w.root&&w.root.getAnnotation(t)!==null){B.disabled=false;r[A].hidden=false}else{r[A].hidden=true}}var y=v.menu.Find("Math Settings","MathPlayer");y.hidden=!(w.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return v.menu.Post(u)}v.loadingDomain=true;E=function(){delete v.loadingDomain}}else{if(l.loadingMathMenu){return n.False(u)}l.loadingMathMenu=true;H=l.Require("[MathJax]/extensions/MathMenu.js");E=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var D={pageX:u.pageX,pageY:u.pageY,clientX:u.clientX,clientY:u.clientY};g.Queue(H,E,["ContextMenu",n,D,F,x]);return n.False(u)},AltContextMenu:function(t,s){var u=b[s.jaxID];var r=(u.config.showMathMenu!=null?u:d).config.showMathMenu;if(r){r=(u.config.showMathMenuMSIE!=null?u:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&r){if(!c.noContextMenuBug||t.button!==n.RIGHTBUTTON){return}}else{if(!t[n.MENUKEY]||t.button!==n.LEFTBUTTON){return}}return u.ContextMenu(t,s,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(t){t.appendChild(c.topImg);var s=c.topImg.offsetTop,u=t.offsetHeight-s,r=t.offsetWidth;t.removeChild(c.topImg);return{w:r,h:s,d:u}}};var f=c.Hover={Mouseover:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.ReHover(r)}else{f.HoverTimer(r,s)}return n.False(t)}}},Mouseout:function(t,s){if(k.discoverable||k.zoom==="Hover"){var v=t.fromElement||t.relatedTarget,u=t.toElement||t.target;if(v&&u&&(v.isMathJax!=u.isMathJax||d.getJaxFor(v)!==d.getJaxFor(u))){var r=this.getJaxFromMath(s);if(r.hover){f.UnHover(r)}else{f.ClearHoverTimer()}return n.False(t)}}},Mousemove:function(t,s){if(k.discoverable||k.zoom==="Hover"){var r=this.getJaxFromMath(s);if(r.hover){return}if(f.lastX==t.clientX&&f.lastY==t.clientY){return}f.lastX=t.clientX;f.lastY=t.clientY;f.HoverTimer(r,s);return n.False(t)}},HoverTimer:function(r,s){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,r,s]),p.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(r,v){if(i.MathZoom&&i.MathZoom.Hover({},v)){return}var u=b[r.outputJax],w=u.getHoverSpan(r,v),z=u.getHoverBBox(r,w,v),x=(u.config.showMathMenu!=null?u:d).config.showMathMenu;var B=p.frame.x,A=p.frame.y,y=p.frame.bwidth;if(c.msieBorderWidthBug){y=0}r.hover={opacity:0,id:r.inputID+"-Hover"};var s=h.Element("span",{id:r.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-z.h-A-y-(z.y||0)),left:this.Px(-B-y+(z.x||0)),width:this.Px(z.w+2*B),height:this.Px(z.h+z.d+2*A),opacity:0,filter:"alpha(opacity=0)"}}]]);var t=h.Element("span",{isMathJax:true,id:r.hover.id+"Menu",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["img",{className:"MathJax_Hover_Arrow",isMathJax:true,math:v,src:p.button.src,onclick:this.HoverMenu,jax:u.id,style:{left:this.Px(z.w+B+y+(z.x||0)+p.button.x),top:this.Px(-z.h-A-y-(z.y||0)-p.button.y),opacity:0,filter:"alpha(opacity=0)"}}]]);if(z.width){s.style.width=t.style.width=z.width;s.style.marginRight=t.style.marginRight="-"+z.width;s.firstChild.style.width=z.width;t.firstChild.style.left="";t.firstChild.style.right=this.Px(p.button.wx)}w.parentNode.insertBefore(s,w);if(x){w.parentNode.insertBefore(t,w)}if(w.style){w.style.position="relative"}this.ReHover(r)},ReHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}r.hover.remove=setTimeout(g(["UnHover",this,r]),p.fadeoutDelay);this.HoverFadeTimer(r,p.fadeinInc)},UnHover:function(r){if(!r.hover.nofade){this.HoverFadeTimer(r,-p.fadeoutInc,p.fadeoutStart)}},HoverFade:function(r){delete r.hover.timer;r.hover.opacity=Math.max(0,Math.min(1,r.hover.opacity+r.hover.inc));r.hover.opacity=Math.floor(1000*r.hover.opacity)/1000;var t=document.getElementById(r.hover.id),s=document.getElementById(r.hover.id+"Menu");t.firstChild.style.opacity=r.hover.opacity;t.firstChild.style.filter="alpha(opacity="+Math.floor(100*r.hover.opacity)+")";if(s){s.firstChild.style.opacity=r.hover.opacity;s.firstChild.style.filter=t.style.filter}if(r.hover.opacity===1){return}if(r.hover.opacity>0){this.HoverFadeTimer(r,r.hover.inc);return}t.parentNode.removeChild(t);if(s){s.parentNode.removeChild(s)}if(r.hover.remove){clearTimeout(r.hover.remove)}delete r.hover},HoverFadeTimer:function(r,t,s){r.hover.inc=t;if(!r.hover.timer){r.hover.timer=setTimeout(g(["HoverFade",this,r]),(s||p.fadeDelay))}},HoverMenu:function(r){if(!r){r=window.event}return b[this.jax].ContextMenu(r,this.math,true)},ClearHover:function(r){if(r.hover.remove){clearTimeout(r.hover.remove)}if(r.hover.timer){clearTimeout(r.hover.timer)}f.ClearHoverTimer();delete r.hover},Px:function(r){if(Math.abs(r)<0.006){return"0px"}return r.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){var r=new Image();r.src=p.button.src}};var a=c.Touch={last:0,delay:500,start:function(s){var r=new Date().getTime();var t=(r-a.last<a.delay&&a.up);a.last=r;a.up=false;if(t){a.timeout=setTimeout(a.menu,a.delay,s,this);s.preventDefault()}},end:function(s){var r=new Date().getTime();a.up=(r-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;s.preventDefault();return n.Handler((s.touches[0]||s.touch),"DblClick",this)}},menu:function(s,r){delete a.timeout;a.last=0;a.up=false;return n.Handler((s.touches[0]||s.touch),"ContextMenu",r)}};if(d.Browser.isMobile){var o=p.styles[".MathJax_Hover_Arrow"];o.width="25px";o.height="18px";p.button.x=-6}d.Browser.Select({MSIE:function(r){var t=(document.documentMode||0);var s=r.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=r.isIE9;c.msieAlignBug=(!s||t<8);if(t<9){n.LEFTBUTTON=1}},Safari:function(r){c.safariContextMenuBug=true},Opera:function(r){c.operaPositionBug=true},Konqueror:function(r){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=p=d.CombineConfig("MathEvents",p);var e=function(){var r=p.styles[".MathJax_Hover_Frame"];r.border=p.frame.bwidth+"px solid "+p.frame.bcolor+" ! important";r["box-shadow"]=r["-webkit-box-shadow"]=r["-moz-box-shadow"]=r["-khtml-box-shadow"]="0px 0px "+p.frame.hwidth+" "+p.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,p.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);




OPS/xhtml/science11/mathjax/extensions/toMathML.js
/*
 *  /MathJax/extensions/toMathML.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var b="2.3";var a=MathJax.ElementJax.mml;SETTINGS=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(k){var g=(this.inferred&&this.parent.inferRow);if(k==null){k=""}var e=this.type,d=this.toMathMLattributes();if(e==="mspace"){return k+"<"+e+d+" />"}var j=[];var h=(this.isToken?"":k+(g?"":"  "));for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){j.push(this.data[f].toMathML(h))}else{if(!this.isToken){j.push(h+"<mrow />")}}}if(this.isToken){return k+"<"+e+d+">"+j.join("")+"</"+e+">"}if(g){return j.join("\n")}if(j.length===0||(j.length===1&&j[0]==="")){return k+"<"+e+d+" />"}return k+"<"+e+d+">\n"+j.join("\n")+"\n"+k+"</"+e+">"},toMathMLattributes:function(){var j=[],g=this.defaults;var c=(this.attrNames||a.copyAttributeNames),l=a.skipAttributes;if(this.type==="math"&&(!this.attr||!this.attr.xmlns)){j.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){if(this.type==="mstyle"){g=a.math.prototype.defaults}for(var d in g){if(!l[d]&&g.hasOwnProperty(d)){var e=(d==="open"||d==="close");if(this[d]!=null&&(e||this[d]!==g[d])){var k=this[d];delete this[d];if(e||this.Get(d)!==k){j.push(d+'="'+this.toMathMLattribute(k)+'"')}this[d]=k}}}}for(var h=0,f=c.length;h<f;h++){if(c[h]==="class"){continue}k=(this.attr||{})[c[h]];if(k==null){k=this[c[h]]}if(k!=null){j.push(c[h]+'="'+this.toMathMLquote(k)+'"')}}this.toMathMLclass(j);if(j.length){return" "+j.join(" ")}else{return""}},toMathMLclass:function(c){var e=[];if(this["class"]){e.push(this["class"])}if(this.isa(a.TeXAtom)&&SETTINGS.texHints){var d=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(d){e.push("MJX-TeXAtom-"+d)}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){e.push("MJX"+this.mathvariant)}if(this.variantForm){e.push("MJX-variant")}if(e.length){c.unshift('class="'+e.join(" ")+'"')}},toMathMLattribute:function(c){if(typeof(c)==="string"&&c.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return RegExp.$2+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[c]){return this.toMathMLvariants[c]}}return this.toMathMLquote(c)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k<32||k>126){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.msubsup.Augment({toMathML:function(h){var e=this.type;if(this.data[this.sup]==null){e="msub"}if(this.data[this.sub]==null){e="msup"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.munderover.Augment({toMathML:function(h){var e=this.type;if(this.data[this.under]==null){e="mover"}if(this.data[this.over]==null){e="munder"}var d=this.toMathMLattributes();delete this.data[0].inferred;var g=[];for(var f=0,c=this.data.length;f<c;f++){if(this.data[f]){g.push(this.data[f].toMathML(h+"  "))}}return h+"<"+e+d+">\n"+g.join("\n")+"\n"+h+"</"+e+">"}});a.TeXAtom.Augment({toMathML:function(d){var c=this.toMathMLattributes();if(!c&&this.data[0].data.length===1){return d.substr(2)+this.data[0].toMathML(d)}return d+"<mrow"+c+">\n"+this.data[0].toMathML(d+"  ")+"\n"+d+"</mrow>"}});a.chars.Augment({toMathML:function(c){return(c||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(c){return(c||"")+"&"+this.data[0]+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(c){return(c||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(c){return this.Core().toMathML(c)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
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 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.NeoEulerMathJax_Fraktur={directory:"Fraktur/Regular",family:"NeoEulerMathJax_Fraktur",testString:"\u00A0\u210C\u2128\u212D\uD835\uDD04\uD835\uDD05\uD835\uDD07\uD835\uDD08\uD835\uDD09\uD835\uDD0A\uD835\uDD0D\uD835\uDD0E\uD835\uDD0F\uD835\uDD10\uD835\uDD11",32:[0,0,333,0,0],160:[0,0,333,0,0],8460:[667,133,720,-8,645],8488:[729,139,602,11,533],8493:[686,24,612,59,613],120068:[697,27,717,22,709],120069:[691,27,904,49,815],120071:[690,27,831,27,746],120072:[686,24,662,86,641],120073:[686,155,611,11,621],120074:[692,25,785,66,711],120077:[686,139,552,-18,522],120078:[681,27,668,16,690],120079:[686,27,666,32,645],120080:[692,27,1049,27,1049],120081:[686,29,832,29,830],120082:[729,27,828,11,746],120083:[692,219,823,6,804],120084:[729,69,828,11,783],120086:[689,27,828,56,756],120087:[703,27,669,24,676],120088:[697,27,645,-26,666],120089:[686,27,831,29,826],120090:[686,28,1046,21,1055],120091:[689,27,719,27,709],120092:[686,219,834,26,741],120094:[471,36,500,65,497],120095:[686,31,513,86,444],120096:[466,29,389,72,359],120097:[612,34,498,13,430],120098:[467,31,400,70,364],120099:[679,238,329,30,324],120100:[470,209,503,16,455],120101:[689,198,521,76,435],120102:[675,21,279,14,268],120103:[673,202,280,-9,196],120104:[686,26,389,24,363],120105:[686,20,279,97,277],120106:[475,26,766,7,757],120107:[475,23,526,18,521],120108:[481,28,488,66,413],120109:[538,214,500,12,430],120110:[480,224,489,59,418],120111:[474,21,389,15,395],120112:[479,30,442,-28,407],120113:[641,21,333,26,349],120114:[474,26,517,8,514],120115:[533,28,511,51,439],120116:[533,28,773,44,693],120117:[473,188,388,10,370],120118:[524,219,498,45,437],120119:[471,215,390,-7,314],120172:[688,31,847,29,827],120173:[685,31,1043,56,963],120174:[677,32,723,71,729],120175:[685,29,981,30,896],120176:[687,29,782,73,733],120177:[684,147,721,17,734],120178:[692,27,927,74,844],120179:[684,127,850,0,753],120180:[683,25,654,31,623],120181:[681,142,652,-8,615],120182:[682,26,789,20,813],120183:[684,28,786,30,764],120184:[686,33,1239,26,1232],120185:[681,33,982,26,968],120186:[726,29,976,11,881],120187:[685,223,977,19,944],120188:[726,82,976,11,917],120189:[689,29,977,19,977],120190:[685,31,978,82,906],120191:[691,30,789,30,798],120192:[689,39,850,16,871],120193:[687,29,981,25,966],120194:[682,30,1235,31,1240],120195:[682,35,849,32,835],120196:[689,214,983,32,879],120197:[718,137,726,17,633],120198:[472,32,602,80,587],120199:[691,32,589,86,504],120200:[473,26,463,87,424],120201:[632,29,588,-1,511],120202:[471,28,471,80,429],120203:[681,242,387,37,387],120204:[473,208,594,16,541],120205:[687,203,615,88,507],120206:[686,26,331,2,327],120207:[683,207,331,-19,238],120208:[683,25,464,33,432],120209:[682,24,336,100,315],120210:[476,31,921,16,900],120211:[474,28,653,3,608],120212:[482,34,609,107,515],120213:[558,208,603,-2,519],120214:[485,212,595,87,515],120215:[473,26,459,12,453],120216:[480,35,522,-24,482],120217:[654,27,393,47,407],120218:[473,35,588,9,604],120219:[546,28,604,56,507],120220:[549,33,917,55,815],120221:[471,188,458,8,449],120222:[559,222,589,60,515],120223:[472,215,461,-8,377]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"NeoEulerMathJax_Fraktur"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Fraktur/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/Script/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/Script/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.NeoEulerMathJax_Script={directory:"Script/Regular",family:"NeoEulerMathJax_Script",testString:"\u00A0\u210B\u2110\u2112\u211B\u212C\u2130\u2131\u2133\uD835\uDC9C\uD835\uDC9E\uD835\uDC9F\uD835\uDCA2\uD835\uDCA5\uD835\uDCA6",32:[0,0,333,0,0],160:[0,0,333,0,0],8459:[690,8,884,33,872],8464:[685,14,430,27,412],8466:[685,7,715,26,613],8475:[712,6,722,33,711],8492:[712,1,761,42,683],8496:[702,12,608,69,528],8497:[699,15,649,38,710],8499:[699,13,982,27,961],119964:[694,15,770,-8,736],119966:[697,15,602,70,561],119967:[716,-4,830,52,764],119970:[697,130,604,72,524],119973:[692,129,506,28,468],119974:[690,12,824,29,794],119977:[706,7,774,28,802],119978:[686,18,707,71,633],119979:[710,11,660,44,638],119980:[694,24,662,72,616],119982:[702,12,542,28,481],119983:[693,6,586,26,660],119984:[699,16,714,25,691],119985:[709,9,664,27,638],119986:[702,5,989,30,963],119987:[706,9,716,50,693],119988:[702,136,595,25,502],119989:[696,11,656,58,632],120016:[711,17,887,10,860],120017:[727,1,864,38,794],120018:[709,15,680,59,644],120019:[727,1,938,28,881],120020:[708,12,687,61,628],120021:[731,14,755,31,802],120022:[705,138,683,52,601],120023:[699,12,999,29,990],120024:[703,18,563,28,506],120025:[701,137,571,31,540],120026:[709,9,931,27,903],120027:[710,12,808,26,741],120028:[710,17,1111,27,1081],120029:[712,13,874,25,889],120030:[707,20,799,45,738],120031:[726,13,746,29,712],120032:[705,42,765,42,725],120033:[732,12,816,29,842],120034:[715,18,598,7,554],120035:[697,11,654,26,735],120036:[709,13,799,9,797],120037:[702,16,751,27,714],120038:[710,8,1119,27,1081],120039:[712,11,811,27,774],120040:[709,135,680,-4,599],120041:[705,14,742,57,714]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"NeoEulerMathJax_Script"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Script/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/Alphabets/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/Alphabets/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.NeoEulerMathJax_Alphabets={directory:"Alphabets/Regular",family:"NeoEulerMathJax_Alphabets",testString:"\u00A0\u2126",32:[0,0,333,0,0],160:[0,0,333,0,0],8486:[689,2,875,25,844]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"NeoEulerMathJax_Alphabets"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Alphabets/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/Symbols/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/Symbols/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.NeoEulerMathJax_Symbols={directory:"Symbols/Regular",family:"NeoEulerMathJax_Symbols",testString:"\u00A0\u2320\u2321\u2329\u232A\u239B\u239C\u239D\u239E\u239F\u23A0\u23A1\u23A2\u23A3\u23A4",32:[0,0,333,0,0],160:[0,0,333,0,0],8992:[915,0,444,180,452],8993:[925,0,444,-23,265],9001:[737,237,388,107,330],9002:[737,237,388,57,280],9115:[1808,0,883,292,851],9116:[620,0,875,292,403],9117:[1808,0,883,292,851],9118:[1808,0,873,22,581],9119:[620,0,875,472,583],9120:[1808,0,873,22,581],9121:[1799,0,666,326,659],9122:[602,0,666,326,395],9123:[1800,-1,666,326,659],9124:[1799,0,666,7,340],9125:[602,0,666,271,340],9126:[1800,-1,666,7,340],9127:[909,0,889,395,718],9128:[1820,0,889,170,492],9129:[909,0,889,395,718],9130:[320,0,889,395,492],9131:[909,0,889,170,492],9132:[1820,0,889,395,718],9133:[909,0,889,170,492],9134:[381,0,444,181,265]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"NeoEulerMathJax_Symbols"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Symbols/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/Main/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/Main/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.NeoEulerMathJax_Main={directory:"Main/Regular",family:"NeoEulerMathJax_Main",testString:"\u00A0\u00A7\u00A8\u00AC\u00AF\u00B1\u00B4\u00B5\u00B7\u00D7\u00F7\u0131\u0237\u02C6\u02C7",1:[0,0,333,0,0],32:[0,0,333,0,0],33:[690,11,295,90,204],34:[695,-432,214,9,196],35:[690,0,500,4,493],36:[708,107,557,84,480],37:[708,20,840,58,789],38:[698,11,737,49,734],39:[695,-436,212,68,134],40:[738,187,388,113,301],41:[736,189,388,86,276],42:[692,-448,277,28,239],43:[586,74,755,46,709],44:[138,210,277,67,214],45:[276,-236,544,40,504],46:[119,15,277,77,211],47:[720,192,501,39,463],48:[704,14,499,34,460],49:[712,5,499,92,314],50:[708,-2,499,12,472],51:[702,17,499,18,446],52:[704,5,499,-1,473],53:[687,11,499,12,448],54:[700,13,499,45,471],55:[694,8,499,49,494],56:[706,10,499,40,461],57:[702,9,499,40,462],58:[455,12,216,50,164],59:[457,190,216,48,179],60:[531,36,756,59,680],61:[369,-132,756,54,722],62:[531,36,756,76,698],63:[693,11,362,45,358],64:[688,31,744,26,718],65:[680,10,770,25,743],66:[686,1,655,50,574],67:[699,15,714,87,672],68:[686,-2,828,51,738],69:[688,0,604,46,559],70:[690,2,499,39,467],71:[699,17,765,90,676],72:[690,2,783,52,744],73:[683,1,394,78,348],74:[690,234,402,50,351],75:[683,7,668,49,632],76:[690,5,559,50,534],77:[690,6,1044,79,1010],78:[694,5,829,49,710],79:[700,18,803,72,726],80:[679,6,576,55,550],81:[698,235,828,85,774],82:[679,8,609,54,582],83:[702,15,557,45,483],84:[697,10,492,26,575],85:[694,9,774,34,746],86:[698,16,646,23,729],87:[690,11,986,13,1060],88:[688,11,666,27,636],89:[693,11,555,23,615],90:[695,12,666,46,640],91:[741,125,277,120,279],92:[722,192,501,39,463],93:[741,125,277,-1,158],94:[735,-452,499,0,495],95:[-60,100,450,-7,457],96:[677,-506,201,0,201],97:[466,12,609,87,596],98:[684,10,588,27,523],99:[475,19,486,49,446],100:[684,19,603,86,597],101:[478,12,499,69,463],102:[669,12,419,36,422],103:[465,233,568,83,494],104:[681,10,621,27,637],105:[683,8,360,14,357],106:[683,231,331,-1,226],107:[686,7,555,27,565],108:[686,11,365,41,360],109:[471,18,915,29,922],110:[471,10,664,5,656],111:[465,14,563,56,497],112:[470,237,589,-12,518],113:[504,243,605,88,502],114:[473,3,432,9,415],115:[466,17,455,52,387],116:[611,9,416,17,399],117:[470,10,642,-1,655],118:[469,11,495,-21,466],119:[469,8,812,-13,782],120:[464,12,526,2,512],121:[468,233,593,-17,491],122:[462,27,470,12,479],123:[730,178,320,-3,292],124:[738,167,213,86,126],125:[733,175,320,23,318],126:[347,-178,551,22,530],160:[0,0,333,0,0],167:[701,107,515,56,451],168:[642,-542,299,0,299],172:[401,-205,773,30,709],175:[619,-566,312,0,312],177:[586,74,755,46,710],180:[677,-506,201,0,201],181:[466,199,617,96,635],183:[379,-245,277,72,206],215:[505,-7,755,133,623],247:[537,36,777,56,720],305:[471,8,333,-2,341],567:[468,231,331,-1,223],710:[735,-452,499,0,495],711:[735,-452,495,0,495],728:[671,-513,282,0,282],729:[642,-542,100,0,100],730:[692,-492,200,0,200],732:[640,-540,321,0,322],768:[677,-506,0,-385,-184],769:[677,-506,0,-315,-114],770:[735,-452,499,0,495],771:[640,-540,0,-409,-88],772:[619,-566,0,-405,-93],774:[671,-513,0,-390,-108],775:[642,-542,0,-300,-200],776:[642,-542,0,-399,-100],778:[692,-492,0,-349,-149],779:[683,-502,0,-346,-3],780:[735,-452,499,0,495],824:[720,192,0,39,463],913:[680,10,770,25,743],914:[686,1,655,50,574],915:[697,7,428,74,507],916:[696,4,713,30,689],917:[688,0,604,46,559],918:[694,12,666,46,640],919:[690,2,783,52,744],920:[701,12,757,38,714],921:[683,1,394,78,348],922:[683,7,668,49,632],923:[698,7,770,28,771],924:[690,6,1044,79,1010],925:[694,5,829,49,710],926:[695,6,596,27,569],927:[701,12,803,66,742],928:[690,14,722,26,693],929:[679,6,576,55,550],931:[695,-2,646,49,600],932:[697,10,492,26,575],933:[697,11,716,27,682],934:[721,33,833,73,748],935:[688,11,666,27,636],936:[694,1,703,-28,698],937:[689,2,875,25,844],945:[468,20,658,84,673],946:[698,202,662,113,569],947:[470,198,608,-25,582],948:[694,9,501,56,438],949:[471,15,486,78,430],950:[695,136,512,84,491],951:[466,199,560,-32,479],952:[695,11,554,59,486],953:[474,9,334,101,332],954:[472,4,555,112,516],955:[690,11,541,21,510],956:[466,199,617,96,635],957:[471,8,599,15,561],958:[694,137,553,74,545],959:[465,14,563,56,497],960:[488,5,609,21,628],961:[477,189,548,90,499],963:[476,5,605,82,608],964:[484,9,513,15,519],965:[472,12,587,-12,519],966:[467,197,763,91,685],967:[466,197,576,-18,564],968:[695,189,754,-7,684],969:[472,13,851,67,781],977:[698,14,552,-16,522],981:[694,192,727,66,659],982:[541,12,875,74,790],1013:[471,11,550,88,490],8214:[738,167,392,86,306],8216:[709,-406,214,45,167],8217:[695,-395,214,44,163],8230:[119,15,768,77,691],8242:[782,-422,257,48,211],8243:[782,-422,490,48,404],8244:[782,-422,724,48,596],8245:[782,-422,241,30,193],8260:[720,192,501,39,463],8279:[782,-422,958,48,789],8407:[750,-479,287,0,418],8463:[681,10,621,20,637],8465:[686,27,554,28,533],8467:[704,9,388,30,355],8472:[472,196,604,60,566],8476:[686,27,828,27,826],8487:[689,2,875,25,844],8501:[689,-1,774,78,689],8592:[500,0,1000,57,945],8593:[693,194,500,28,472],8594:[500,0,1000,56,944],8595:[674,193,500,28,472],8596:[500,0,1000,57,944],8597:[771,271,500,28,472],8598:[767,193,1000,-17,943],8599:[767,193,1000,58,1018],8600:[694,267,1000,57,1018],8601:[694,267,1000,-17,944],8614:[500,0,1000,56,944],8617:[554,0,1000,56,944],8618:[554,0,1000,56,944],8636:[500,-230,1000,56,945],8637:[270,0,1000,56,945],8638:[693,194,298,28,270],8639:[693,194,298,28,270],8640:[500,-230,1000,56,945],8641:[270,0,1000,56,945],8642:[693,194,298,28,270],8643:[693,194,298,28,270],8651:[599,98,999,55,944],8652:[599,98,999,55,944],8656:[598,98,1000,55,922],8657:[694,174,667,12,652],8658:[598,98,1000,76,943],8659:[674,194,667,12,652],8660:[598,98,1000,33,965],8661:[772,272,667,12,652],8704:[681,9,555,1,552],8706:[699,7,560,79,485],8707:[694,0,555,75,498],8708:[800,112,555,65,498],8709:[720,192,742,55,687],8711:[696,4,713,30,689],8712:[541,41,666,83,561],8713:[720,192,666,83,561],8715:[541,41,666,103,581],8722:[276,-236,756,46,710],8723:[586,74,755,46,710],8725:[720,192,0,39,463],8726:[722,192,501,39,463],8727:[514,-26,482,30,452],8728:[444,-56,500,55,444],8729:[444,-56,500,55,444],8730:[988,1,833,70,849],8733:[442,11,815,56,760],8734:[442,11,1000,56,945],8739:[698,97,213,86,126],8741:[738,167,392,86,306],8743:[714,4,775,11,768],8744:[688,12,775,6,756],8745:[598,2,666,55,609],8746:[578,22,666,55,609],8747:[950,161,556,49,507],8756:[455,12,569,50,517],8757:[455,12,569,50,517],8764:[347,-178,551,22,530],8765:[347,-178,551,22,530],8768:[422,77,243,54,189],8769:[454,-32,551,22,530],8770:[397,-103,597,54,563],8771:[396,-101,597,54,563],8773:[597,-102,597,54,563],8774:[597,8,597,54,563],8776:[427,-108,551,22,530],8778:[546,-101,597,54,563],8800:[720,192,756,54,722],8801:[465,-33,830,81,749],8804:[648,150,807,79,700],8805:[647,149,807,102,724],8806:[800,0,756,54,722],8807:[800,0,756,54,722],8808:[800,93,756,54,722],8809:[800,93,756,54,722],8814:[720,192,756,59,680],8815:[720,192,756,76,698],8816:[720,192,807,79,700],8817:[720,192,807,102,724],8818:[663,52,807,79,716],8819:[663,52,807,88,725],8822:[766,119,807,71,716],8823:[764,120,807,72,716],8834:[541,41,777,83,673],8835:[541,41,777,103,693],8838:[636,143,777,83,673],8839:[636,143,777,103,693],8840:[720,192,777,83,673],8841:[720,192,777,103,693],8842:[636,222,777,83,673],8843:[636,222,777,103,693],8846:[578,22,665,55,609],8849:[636,143,1000,94,693],8850:[636,143,1000,83,681],8853:[583,83,777,55,722],8854:[583,83,777,55,722],8855:[583,83,777,55,722],8856:[583,83,777,55,722],8857:[583,83,777,55,722],8866:[694,0,673,55,618],8867:[694,0,673,55,618],8868:[684,0,875,55,820],8869:[684,0,875,55,820],8900:[496,-4,500,3,495],8901:[379,-245,277,72,206],8943:[319,-185,768,77,691],8945:[533,-60,627,76,550],8968:[980,0,511,174,401],8969:[980,0,511,41,269],8970:[980,0,511,174,401],8971:[980,0,511,41,269],9180:[770,-582,1037,56,981],9181:[-32,222,1037,56,981],9182:[824,-528,1020,56,964],9183:[26,268,1020,56,964],10216:[737,237,388,107,330],10217:[737,237,388,57,280],10229:[500,0,1610,55,1553],10230:[500,0,1610,55,1553],10231:[500,0,1700,57,1644],10232:[598,98,1700,55,1622],10233:[598,98,1700,55,1622],10234:[598,98,1700,33,1665],10236:[500,0,1690,56,1634]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"NeoEulerMathJax_Main"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Main/Regular/Main.js"]);
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3Fes035(s) + CO (g)—2Fex04(s) + CO2(g)
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2PB(NO,),(s) + heat — 2PbO (s) + ANOy(g) + Oy(g)
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MgSO,(aq) + NayCO3(aq) — NasSOy4(aq) + MgCO4(s) + HaO (1)
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 */

MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.mmultiscripts.Augment({toHTML:function(K,I,C){K=this.HTMLcreateSpan(K);var Q=this.HTMLgetScale();var m=b.createStack(K),f;var k=b.createBox(m);if(this.data[this.base]){var l=this.data[this.base].toHTML(k);if(C!=null){this.data[this.base].HTMLstretchV(k,I,C)}else{if(I!=null){this.data[this.base].HTMLstretchH(k,I)}}b.Measured(l,k)}else{k.bbox=this.HTMLzeroBBox()}var O=b.TeX.x_height*Q,B=b.TeX.scriptspace*Q*0.75;var A=this.HTMLgetScripts(m,B);var n=A[0],e=A[1],x=A[2],j=A[3];var g=this.HTMLgetScale();for(var L=1;L<this.data.length;L++){if(this.data[L]&&this.data[L].spanID){g=this.data[L].HTMLgetScale();break}}var F=b.TeX.sup_drop*g,E=b.TeX.sub_drop*g;var y=k.bbox.h-F,w=k.bbox.d+E,P=0,H;if(k.bbox.ic){P=k.bbox.ic}if(this.data[this.base]&&(this.data[this.base].type==="mi"||this.data[this.base].type==="mo")){if(this.data[this.base].data.join("").length===1&&k.bbox.scale===1&&!this.data[this.base].Get("largeop")){y=w=0}}var J=this.getValues("subscriptshift","superscriptshift"),G=this.HTMLgetMu(K);J.subscriptshift=(J.subscriptshift===""?0:b.length2em(J.subscriptshift,G));J.superscriptshift=(J.superscriptshift===""?0:b.length2em(J.superscriptshift,G));var o=0;if(x){o=x.bbox.w+P}else{if(j){o=j.bbox.w-P}}if(o<0){o=0}b.placeBox(k,o,0);if(!e&&!j){w=Math.max(w,b.TeX.sub1*Q,J.subscriptshift);if(n){w=Math.max(w,n.bbox.h-(4/5)*O)}if(x){w=Math.max(w,x.bbox.h-(4/5)*O)}if(n){b.placeBox(n,o+k.bbox.w+B-P,-w)}if(x){b.placeBox(x,0,-w)}}else{if(!n&&!x){f=this.getValues("displaystyle","texprimestyle");H=b.TeX[(f.displaystyle?"sup1":(f.texprimestyle?"sup3":"sup2"))];y=Math.max(y,H*Q,J.superscriptshift);if(e){y=Math.max(y,e.bbox.d+(1/4)*O)}if(j){y=Math.max(y,j.bbox.d+(1/4)*O)}if(e){b.placeBox(e,o+k.bbox.w+B,y)}if(j){b.placeBox(j,0,y)}}else{w=Math.max(w,b.TeX.sub2*Q);var z=b.TeX.rule_thickness*Q;var M=(n||x).bbox.h,N=(e||j).bbox.d;if(x){M=Math.max(M,x.bbox.h)}if(j){N=Math.max(N,j.bbox.d)}if((y-N)-(M-w)<3*z){w=3*z-y+N+M;F=(4/5)*O-(y-N);if(F>0){y+=F;w-=F}}y=Math.max(y,J.superscriptshift);w=Math.max(w,J.subscriptshift);if(e){b.placeBox(e,o+k.bbox.w+B,y)}if(j){b.placeBox(j,o+P-j.bbox.w,y)}if(n){b.placeBox(n,o+k.bbox.w+B-P,-w)}if(x){b.placeBox(x,o-x.bbox.w,-w)}}}this.HTMLhandleSpace(K);this.HTMLhandleColor(K);return K},HTMLgetScripts:function(p,q){var o,d,e=[];var n=1,g=this.data.length,f=0;for(var h=0;h<4;h+=2){while(n<g&&this.data[n].type!=="mprescripts"){for(var l=h;l<h+2;l++){if(this.data[n]&&this.data[n].type!=="none"){if(!e[l]){e[l]=b.createBox(p);e[l].bbox=this.HTMLemptyBBox({});if(f){b.createBlank(e[l],f);e[l].bbox.w=e[l].bbox.rw=f}}this.data[n].toHTML(e[l]);this.HTMLcombineBBoxes(this.data[n],e[l].bbox)}n++}d=e[h];o=e[h+1];if(d&&o){if(d.bbox.w<o.bbox.w){b.createBlank(d,o.bbox.w-d.bbox.w);d.bbox.w=o.bbox.w;d.bbox.rw=Math.max(d.bbox.w,d.bbox.rw)}else{if(d.bbox.w>o.bbox.w){b.createBlank(o,d.bbox.w-o.bbox.w);o.bbox.w=d.bbox.w;o.bbox.rw=Math.max(o.bbox.w,o.bbox.rw)}}}if(d){f=d.bbox.w}else{if(o){f=o.bbox.w}}}n++;f=0}for(l=0;l<4;l++){if(e[l]){e[l].bbox.w+=q;e[l].bbox.rw=Math.max(e[l].bbox.w,e[l].bbox.rw);this.HTMLcleanBBox(e[l].bbox)}}return e},HTMLstretchH:a.mbase.HTMLstretchH,HTMLstretchV:a.mbase.HTMLstretchV});MathJax.Hub.Startup.signal.Post("HTML-CSS mmultiscripts Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/mmultiscripts.js")});




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/autoload/mtable.js
/*
 *  /MathJax/jax/output/HTML-CSS/autoload/mtable.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.mtable.Augment({toHTML:function(t){t=this.HTMLcreateSpan(t);if(this.data.length===0){return t}var K=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");var aJ=K.width.match(/%$/);var ay=b.createStack(t);var aG=this.HTMLgetScale(),aA=this.HTMLgetMu(t),aB=-1;var aq=[],au=[],ak=[],aw=[],av=[],af,ae,ap=-1,ad,ao,Z,aF,R,aC,aO=[];var al=b.FONTDATA.baselineskip*aG*K.useHeight,aT,I=b.FONTDATA.lineH*aG,O=b.FONTDATA.lineD*aG;for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);aw[af]=[];aq[af]=au[af]=0;for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){if(ak[ae]==null){if(ae>ap){ap=ae}av[ae]=b.createStack(b.createBox(ay));ak[ae]=-b.BIGDIMEN}aw[af][ae]=b.createBox(av[ae]);aO.push(aF.data[ae-Z].toHTML(aw[af][ae]))}}b.MeasureSpans(aO);for(af=0,ad=this.data.length;af<ad;af++){aF=this.data[af];Z=(aF.type==="mlabeledtr"?aB:0);for(ae=Z,ao=aF.data.length+Z;ae<ao;ae++){R=aF.data[ae-Z];if(R.isMultiline){aw[af][ae].style.width="100%"}if(R.isEmbellished()){aC=R.CoreMO();var aS=aC.Get("minsize",true);if(aS){var aL=aC.HTMLspanElement().bbox;if(aC.HTMLcanStretch("Vertical")){aT=aL.h+aL.d;if(aT){aS=b.length2em(aS,aA,aT);if(aS*aL.h/aT>aq[af]){aq[af]=aS*aL.h/aT}if(aS*aL.d/aT>au[af]){au[af]=aS*aL.d/aT}}}else{if(aC.HTMLcanStretch("Horizontal")){aS=b.length2em(aS,aA,aL.w);if(aS>ak[ae]){ak[ae]=aS}}}}}if(aw[af][ae].bbox.h>aq[af]){aq[af]=aw[af][ae].bbox.h}if(aw[af][ae].bbox.d>au[af]){au[af]=aw[af][ae].bbox.d}if(aw[af][ae].bbox.w>ak[ae]){ak[ae]=aw[af][ae].bbox.w}}}if(aq[0]+au[0]){aq[0]=Math.max(aq[0],I)}if(aq[aw.length-1]+au[aw.length-1]){au[aw.length-1]=Math.max(au[aw.length-1],O)}var aE=MathJax.Hub.SplitList;var az=aE(K.columnspacing),aQ=aE(K.rowspacing),e=aE(K.columnalign),E=aE(K.rowalign),d=aE(K.columnlines),z=aE(K.rowlines),aM=aE(K.columnwidth),V=[];for(af=0,ad=az.length;af<ad;af++){az[af]=b.length2em(az[af],aA)}for(af=0,ad=aQ.length;af<ad;af++){aQ[af]=b.length2em(aQ[af],aA)}while(az.length<ap){az.push(az[az.length-1])}while(e.length<=ap){e.push(e[e.length-1])}while(d.length<ap){d.push(d[d.length-1])}while(aM.length<=ap){aM.push(aM[aM.length-1])}while(aQ.length<aw.length){aQ.push(aQ[aQ.length-1])}while(E.length<=aw.length){E.push(E[E.length-1])}while(z.length<aw.length){z.push(z[z.length-1])}if(av[aB]){e[aB]=(K.side.substr(0,1)==="l"?"left":"right");az[aB]=-ak[aB]}for(af=0,ad=aw.length;af<ad;af++){aF=this.data[af];V[af]=[];if(aF.rowalign){E[af]=aF.rowalign}if(aF.columnalign){V[af]=aE(aF.columnalign);while(V[af].length<=ap){V[af].push(V[af][V[af].length-1])}}}if(K.equalrows){var aD=Math.max.apply(Math,aq),X=Math.max.apply(Math,au);for(af=0,ad=aw.length;af<ad;af++){Z=((aD+X)-(aq[af]+au[af]))/2;aq[af]+=Z;au[af]+=Z}}aT=aq[0]+au[aw.length-1];for(af=0,ad=aw.length-1;af<ad;af++){aT+=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}var aI=0,aH=0,aV,g=aT;if(K.frame!=="none"||(K.columnlines+K.rowlines).match(/solid|dashed/)){var w=aE(K.framespacing);if(w.length!=2){w=aE(this.defaults.framespacing)}aI=b.length2em(w[0],aA);aH=b.length2em(w[1],aA);g=aT+2*aH}var aj,aU,ab="";if(typeof(K.align)!=="string"){K.align=String(K.align)}if(K.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){ab=RegExp.$3;K.align=RegExp.$1}else{K.align=this.defaults.align}if(ab!==""){ab=parseInt(ab);if(ab<0){ab=aw.length+1+ab}if(ab<1){ab=1}else{if(ab>aw.length){ab=aw.length}}aj=0;aU=-(aT+aH)+aq[0];for(af=0,ad=ab-1;af<ad;af++){var N=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af]);aj+=N;aU+=N}}else{aj=({top:-(aq[0]+aH),bottom:aT+aH-aq[0],center:aT/2-aq[0],baseline:aT/2-aq[0],axis:aT/2+b.TeX.axis_height*aG-aq[0]})[K.align];aU=({top:-(aT+2*aH),bottom:0,center:-(aT/2+aH),baseline:-(aT/2+aH),axis:b.TeX.axis_height*aG-aT/2-aH})[K.align]}var ac,ag=0,B=0,L=0,aa=0,ah=0,an=[],at=[],S=1;if(K.equalcolumns&&K.width!=="auto"){if(aJ){ac=(100/(ap+1)).toFixed(2).replace(/\.?0+$/,"")+"%";for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){aM[af]=ac}ac=0;ag=1;ah=ap+1;for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac+=az[af]}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}ac/=ap+1;for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){ak[af]=ac}}}else{for(af=0,ad=Math.min(ap+1,aM.length);af<ad;af++){if(aM[af]==="auto"){B+=ak[af]}else{if(aM[af]==="fit"){at[ah]=af;ah++;B+=ak[af]}else{if(aM[af].match(/%$/)){an[aa]=af;aa++;L+=ak[af];ag+=b.length2em(aM[af],aA,1)}else{ak[af]=b.length2em(aM[af],aA);B+=ak[af]}}}}if(aJ){ac=0;for(af=0,ad=Math.min(ap,az.length);af<ad;af++){ac+=az[af]}if(ag>0.98){S=0.98/ag;ag=0.98}}else{if(K.width==="auto"){if(ag>0.98){S=L/(B+L);ac=B+L}else{ac=B/(1-ag)}}else{ac=b.length2em(K.width,aA);for(af=0,ad=Math.min(ap+1,az.length);af<ad;af++){ac-=az[af]}}for(af=0,ad=an.length;af<ad;af++){ak[an[af]]=b.length2em(aM[an[af]],aA,ac*S);B+=ak[an[af]]}if(Math.abs(ac-B)>0.01){if(ah&&ac>B){ac=(ac-B)/ah;for(af=0,ad=at.length;af<ad;af++){ak[at[af]]+=ac}}else{ac=ac/B;for(ae=0;ae<=ap;ae++){ak[ae]*=ac}}}if(K.equalcolumns){var Q=Math.max.apply(Math,ak);for(ae=0;ae<=ap;ae++){ak[ae]=Q}}}}var T=aj,o,r,aR;Z=(av[aB]?aB:0);for(ae=Z;ae<=ap;ae++){for(af=0,ad=aw.length;af<ad;af++){if(aw[af][ae]){Z=(this.data[af].type==="mlabeledtr"?aB:0);R=this.data[af].data[ae-Z];if(R.HTMLcanStretch("Horizontal")){aw[af][ae].bbox=R.HTMLstretchH(av[ae],ak[ae]).bbox}else{if(R.HTMLcanStretch("Vertical")){aC=R.CoreMO();var aK=aC.symmetric;aC.symmetric=false;aw[af][ae].bbox=R.HTMLstretchV(av[ae],aq[af],au[af]).bbox;aw[af][ae].HH=null;aC.symmetric=aK}}aR=R.rowalign||this.data[af].rowalign||E[af];o=({top:aq[af]-aw[af][ae].bbox.h,bottom:aw[af][ae].bbox.d-au[af],center:((aq[af]-au[af])-(aw[af][ae].bbox.h-aw[af][ae].bbox.d))/2,baseline:0,axis:0})[aR]||0;aR=(R.columnalign||V[af][ae]||e[ae]);b.alignBox(aw[af][ae],aR,T+o)}if(af<aw.length-1){T-=Math.max((aq[af]+au[af]?al:0),au[af]+aq[af+1]+aQ[af])}}T=aj}if(aJ){var G=b.createBox(ay);G.style.left=G.style.top=0;G.style.right=b.Em(ac+2*aI);G.style.display="inline-block";G.style.height="0px";if(b.msieRelativeWidthBug){G=b.createBox(G);G.style.position="relative";G.style.height="1em";G.style.width="100%";G.bbox=ay.bbox}var aP=0,aW=aI,k,l;if(ah){k=100*(1-ag)/ah,l=B/ah}else{k=100*(1-ag)/(ap+1);l=B/(ap+1)}for(ae=0;ae<=ap;ae++){b.placeBox(av[ae].parentNode,0,0);av[ae].style.position="relative";av[ae].style.left=b.Em(aW);av[ae].style.width="100%";av[ae].parentNode.parentNode.removeChild(av[ae].parentNode);var am=b.createBox(G);b.addBox(am,av[ae]);av[ae]=am;var h=am.style;h.display="inline-block";h.left=aP+"%";if(aM[ae].match(/%$/)){var u=parseFloat(aM[ae])*S;if(ah===0){h.width=(k+u)+"%";aP+=k+u;am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l);aW-=l}else{h.width=u+"%";aP+=u}}else{if(aM[ae]==="fit"||ah===0){h.width=k+"%";am=b.createBox(am);b.addBox(am,av[ae].firstChild);am.style.left=0;am.style.right=b.Em(l-ak[ae]);aW+=ak[ae]-l;aP+=k}else{h.width=b.Em(ak[ae]);aW+=ak[ae]}}if(b.msieRelativeWidthBug){b.addText(am.firstChild,b.NBSP);am.firstChild.style.position="relative"}aW+=az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createBox(G);r.style.left=aP+"%";r=b.createRule(r,g,0,1.25/b.em);r.style.position="absolute";r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};r.parentNode.bbox=ay.bbox;b.placeBox(r,aW-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}else{var U=aI;for(ae=0;ae<=ap;ae++){if(!av[ae].bbox.width){b.setStackWidth(av[ae],ak[ae])}if(aM[ae]!=="auto"&&aM[ae]!=="fit"){av[ae].bbox.width=ak[ae];av[ae].bbox.isFixed=true}b.placeBox(av[ae].parentNode,U,0);U+=ak[ae]+az[ae];if(d[ae]!=="none"&&ae<ap&&ae!==aB){r=b.createRule(ay,g,0,1.25/b.em);b.addBox(ay,r);r.bbox={h:g,d:0,w:0,rw:1.25/b.em,lw:0};b.placeBox(r,U-az[ae]/2,aU,true);r.style.borderStyle=d[ae]}}}ay.bbox.d=-aU;ay.bbox.h=g+aU;b.setStackWidth(ay,ay.bbox.w+aI);aV=ay.bbox.w;var ai;if(K.frame!=="none"){ai=b.createFrame(ay,g,0,aV,1.25/b.em,K.frame);b.addBox(ay,ai);b.placeBox(ai,0,aU,true);if(aJ){ai.style.width="100%"}}T=aj;for(af=0,ad=aw.length-1;af<ad;af++){o=Math.max(al,au[af]+aq[af+1]+aQ[af]);if(z[af]!=="none"){r=b.createRule(ay,1.25/b.em,0,aV);b.addBox(ay,r);r.bbox={h:1.25/b.em,d:0,w:aV,rw:aV,lw:0};b.placeBox(r,0,T-au[af]-(o-au[af]-aq[af+1])/2,true);if(z[af]==="dashed"||aJ){r.style.borderTop=r.style.height+" "+z[af];r.style.height=0;r.style.width=r.style.borderLeftWidth;r.style.borderLeft="";if(aJ){r.style.width="100%"}}}T-=o}if(aJ){t.bbox.width=K.width;ay.style.width="100%"}if(av[aB]){var ax=ay.bbox.w,q;var ar=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(ar.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){ar.indentalign=ar.indentalignfirst}if(ar.indentalign===a.INDENTALIGN.AUTO){ar.indentalign=this.displayAlign}if(ar.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){ar.indentshift=ar.indentshiftfirst}if(ar.indentshift==="auto"){ar.indentshift=this.displayIndent}var aN=b.createStack(t,false,"100%");b.addBox(aN,ay);b.alignBox(ay,ar.indentalign,0);if(ar.indentshift&&ar.indentalign!==a.INDENTALIGN.CENTER){q=b.length2em(ar.indentshift,aA);ax+=q;ay.style[ar.indentalign]=b.Em(q)}av[aB].parentNode.parentNode.removeChild(av[aB].parentNode);b.addBox(aN,av[aB]);b.alignBox(av[aB],e[aB],0);if(b.msieRelativeWidthBug){ay.style.top=av[aB].style.top=""}if(aJ){ay.style.width=K.width;t.bbox.width="100%"}q=b.length2em(K.minlabelspacing,aA);av[aB].style.marginRight=av[aB].style.marginLeft=b.Em(q);if(ar.indentalign===a.INDENTALIGN.CENTER){ax+=4*q+2*av[aB].bbox.w}else{if(ar.indentalign!==e[aB]){ax+=2*q+av[aB].bbox.w}}t.style.minWidth=t.bbox.minWidth=aN.style.minWidth=aN.bbox.minWidth=b.Em(ax)}if(!aJ){this.HTMLhandleSpace(t)}var v=this.HTMLhandleColor(t);if(v&&aJ){if(!ai){ai=b.createFrame(ay,g,0,aV,0,"none");b.addBox(ay,ai);b.placeBox(ai,0,aU,true);ai.style.width="100%"}ai.style.backgroundColor=v.style.backgroundColor;ai.parentNode.insertBefore(ai,ai.parentNode.firstChild);v.parentNode.removeChild(v)}return t},HTMLhandleSpace:function(d){d.bbox.keepPadding=true;d.bbox.exact=true;if(!this.hasFrame&&d.bbox.width==null){d.style.paddingLeft=d.style.paddingRight=b.Em(1/6)}this.SUPER(arguments).HTMLhandleSpace.call(this,d)}});a.mtd.Augment({toHTML:function(e,d,g){e=this.HTMLcreateSpan(e);if(this.data[0]){var f=this.data[0].toHTML(e);if(g!=null){f=this.data[0].HTMLstretchV(e,d,g)}else{if(d!=null){f=this.data[0].HTMLstretchH(e,d)}}e.bbox=f.bbox}this.HTMLhandleSpace(e);this.HTMLhandleColor(e);return e},HTMLstretchH:a.mbase.HTMLstretchH,HTMLstretchV:a.mbase.HTMLstretchV});MathJax.Hub.Startup.signal.Post("HTML-CSS mtable Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/mtable.js")});
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2NaNOg3(s)—2NaNOs(s) + Oa(g)
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= 0,588 mol
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=nM
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/Size5/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/Size5/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Shapes/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Shapes/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Shapes={directory:"Shapes/Regular",family:"AsanaMathJax_Shapes",testString:"\u2422\u2423\u25B7\u25BA\u25BB\u25C1\u25C4\u25C5\u25CB\u25CE\u25CF\u25E6\u25E7\u25E8\u25EB",32:[0,0,249,0,0],9250:[726,28,552,-27,508],9251:[262,0,726,35,691],9655:[578,1,667,45,622],9658:[515,-26,838,65,774],9659:[515,-26,838,65,774],9665:[578,1,667,45,622],9668:[515,-26,838,65,774],9669:[515,-26,838,65,774],9675:[705,164,906,18,889],9678:[705,164,906,18,889],9679:[705,164,906,18,889],9702:[466,-75,522,65,458],9703:[560,0,688,65,623],9704:[560,0,688,65,623],9707:[560,0,688,65,623],9723:[480,0,598,64,534],9724:[480,0,598,64,534],9733:[778,98,1013,46,968],9734:[778,98,1013,46,968],9828:[642,21,570,23,547],9829:[591,7,636,44,593],9830:[642,101,559,44,516],9831:[605,21,607,23,585],9833:[701,19,319,19,301],9834:[701,19,525,19,507],9856:[669,23,982,145,837],9857:[669,23,982,145,837],9858:[669,23,982,145,837],9859:[669,23,982,145,837],9860:[669,23,982,145,837],9861:[669,23,982,145,837],11008:[583,139,854,65,785],11009:[583,139,854,65,785],11010:[583,139,854,65,785],11011:[583,139,854,65,785],11012:[554,12,1128,64,1064],11013:[554,12,1013,64,950],11014:[713,172,678,56,622],11015:[713,172,678,56,622],11016:[583,139,852,65,785],11017:[583,139,852,65,785],11018:[583,139,852,65,785],11019:[583,139,852,65,785],11020:[554,12,1128,64,1064],11021:[751,209,694,63,629],11022:[425,-48,968,65,904],11023:[425,-48,968,65,904],11024:[425,-48,968,65,904],11025:[425,-48,968,65,904],11034:[674,6,800,60,740],11035:[703,0,843,70,773],11036:[703,0,843,70,773],11056:[504,-33,1089,27,1063],11057:[845,305,1013,65,949],11058:[524,-17,1013,65,949],11059:[486,-55,1513,38,1476],11060:[486,-55,1013,65,949],11061:[486,-55,1013,65,949],11062:[486,-55,1013,65,949],11063:[486,-55,1150,27,1124],11064:[486,-55,1211,63,1147],11065:[489,-58,1150,28,1123],11066:[486,-55,1150,86,1066],11067:[486,-55,1150,28,1122],11068:[486,-55,1150,28,1123],11069:[486,-55,1150,28,1123],11070:[486,-55,1013,65,949],11071:[484,-53,961,-3,902],11072:[613,-41,1013,65,949],11073:[486,-55,1013,65,949],11074:[564,22,1013,65,949],11075:[535,-7,1013,65,960],11076:[535,-10,1013,65,957],11077:[647,107,1013,64,950],11078:[647,107,1013,64,950],11079:[486,-55,1013,65,949],11080:[486,136,1013,65,949],11081:[486,-55,1013,65,949],11082:[486,136,1013,65,949],11083:[486,-55,1013,65,949],11084:[486,-55,1013,65,949],11088:[577,37,708,32,678],11089:[458,2,554,35,519],11090:[458,2,554,35,519]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Shapes"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Shapes/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Fraktur/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Fraktur/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Fraktur={directory:"Fraktur/Regular",family:"AsanaMathJax_Fraktur",testString:"\u210C\u2128\u212D\uD835\uDD04\uD835\uDD05\uD835\uDD07\uD835\uDD08\uD835\uDD09\uD835\uDD0A\uD835\uDD0D\uD835\uDD0E\uD835\uDD0F\uD835\uDD10\uD835\uDD11\uD835\uDD12",32:[0,0,249,0,0],8460:[719,166,697,29,657],8488:[709,171,697,-7,608],8493:[719,4,645,53,629],120068:[721,4,697,20,675],120069:[720,7,801,60,747],120071:[708,4,801,69,746],120072:[719,4,645,54,629],120073:[715,157,697,74,663],120074:[721,4,801,88,740],120077:[719,162,645,-1,586],120078:[716,4,697,2,659],120079:[719,4,645,37,603],120080:[714,4,957,11,936],120081:[716,6,748,16,716],120082:[707,4,801,42,754],120083:[721,163,801,37,715],120084:[706,4,801,41,800],120086:[706,4,801,103,757],120087:[707,4,697,42,688],120088:[720,4,697,49,683],120089:[714,4,801,48,705],120090:[713,-2,957,25,931],120091:[719,4,645,29,629],120092:[719,165,748,19,641],120094:[504,6,478,67,469],120095:[683,9,478,23,436],120096:[500,4,374,85,356],120097:[696,4,478,54,447],120098:[503,5,426,78,392],120099:[719,162,322,27,293],120100:[505,163,478,54,443],120101:[696,165,478,25,438],120102:[703,4,270,32,258],120103:[705,169,270,32,229],120104:[702,4,322,21,308],120105:[696,5,270,42,265],120106:[499,4,801,24,774],120107:[499,4,530,16,518],120108:[502,4,478,69,447],120109:[505,161,530,68,496],120110:[499,168,478,66,455],120111:[504,4,374,17,362],120112:[500,6,426,56,409],120113:[696,6,322,19,293],120114:[501,4,530,25,513],120115:[496,4,478,28,434],120116:[501,4,748,46,708],120117:[503,4,426,31,402],120118:[505,163,530,36,465],120119:[505,165,374,39,344],120172:[719,9,748,54,726],120173:[715,7,748,52,723],120174:[718,8,697,77,667],120175:[715,8,697,51,668],120176:[719,8,697,63,684],120177:[719,167,645,37,633],120178:[718,9,801,76,756],120179:[718,167,748,33,709],120180:[718,11,645,29,611],120181:[719,167,645,16,609],120182:[718,14,748,14,732],120183:[718,11,593,32,556],120184:[719,15,968,16,952],120185:[719,11,801,53,785],120186:[718,7,697,69,681],120187:[719,167,748,47,749],120188:[717,11,759,52,748],120189:[719,11,801,49,782],120190:[719,5,697,62,672],120191:[716,8,645,71,632],120192:[718,12,697,32,676],120193:[718,9,748,43,746],120194:[713,4,968,38,968],120195:[718,6,645,32,642],120196:[718,167,748,49,705],120197:[717,167,655,20,601],120198:[537,9,499,63,489],120199:[709,17,520,43,472],120200:[540,7,364,61,354],120201:[717,8,530,52,481],120202:[541,11,416,49,411],120203:[718,166,374,43,348],120204:[536,167,478,43,466],120205:[718,166,520,37,474],120206:[719,11,312,22,302],120207:[718,168,322,35,289],120208:[718,8,374,52,345],120209:[716,9,312,52,304],120210:[537,9,822,27,800],120211:[539,7,541,2,542],120212:[549,8,478,40,455],120213:[544,167,551,36,505],120214:[549,167,488,54,458],120215:[545,8,416,41,414],120216:[542,4,468,60,429],120217:[704,11,322,23,317],120218:[543,11,530,24,529],120219:[536,4,520,28,477],120220:[546,6,748,32,709],120221:[537,8,426,21,417],120222:[536,166,478,25,447],120223:[541,168,374,36,345]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Fraktur"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Fraktur/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Script/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Script/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Script={directory:"Script/Regular",family:"AsanaMathJax_Script",testString:"\u210A\u210B\u2110\u2112\u211B\u212C\u212F\u2130\u2131\u2133\u2134\uD835\uDC9C\uD835\uDC9E\uD835\uDC9F\uD835\uDCA2",32:[0,0,249,0,0],8458:[410,344,896,56,842],8459:[732,12,961,46,1161],8464:[729,15,937,46,1123],8466:[758,10,1025,46,1163],8475:[723,16,946,49,1090],8492:[730,6,972,46,1116],8495:[411,19,516,35,481],8496:[746,15,680,46,824],8497:[724,19,850,32,1110],8499:[726,5,1046,45,1186],8500:[411,19,578,36,543],119964:[713,12,885,46,1055],119966:[744,15,751,45,874],119967:[733,8,923,44,1050],119970:[740,15,703,46,871],119973:[724,199,944,46,1095],119974:[721,15,1016,45,1180],119977:[723,13,988,46,1173],119978:[716,15,711,46,840],119979:[717,19,949,42,1038],119980:[716,33,708,46,838],119982:[741,15,939,46,1168],119983:[745,13,828,46,1136],119984:[727,6,836,46,907],119985:[727,10,784,46,1071],119986:[722,12,862,46,1187],119987:[721,12,908,46,1095],119988:[723,249,908,46,1085],119989:[719,5,978,46,1078],119990:[480,12,774,42,735],119991:[854,14,747,36,827],119992:[480,20,608,42,569],119993:[785,10,733,36,900],119995:[853,341,957,36,1123],119997:[847,13,681,36,845],119998:[708,22,438,42,508],119999:[708,350,872,42,986],120000:[854,17,831,36,877],120001:[860,17,757,36,811],120002:[477,16,1147,42,1106],120003:[477,15,843,42,804],120005:[477,401,1143,42,1104],120006:[480,401,817,42,777],120007:[468,0,747,42,708],120008:[603,15,542,42,503],120009:[714,20,656,42,615],120010:[459,20,745,42,705],120011:[469,22,652,42,612],120012:[469,22,959,42,920],120013:[479,20,817,42,777],120014:[459,403,991,42,952],120015:[498,17,781,42,741],120016:[713,12,881,46,1051],120017:[732,6,994,55,1119],120018:[744,15,754,46,874],120019:[735,8,910,46,1041],120020:[746,15,693,46,824],120021:[726,19,862,45,1120],120022:[740,15,721,46,869],120023:[733,12,950,45,1150],120024:[730,15,929,46,1116],120025:[726,194,898,46,1085],120026:[722,15,982,46,1169],120027:[758,9,1019,46,1152],120028:[727,5,1055,45,1175],120029:[723,13,975,46,1162],120030:[717,15,709,46,838],120031:[717,15,949,46,1042],120032:[717,32,709,46,838],120033:[724,15,951,46,1083],120034:[741,15,926,46,1157],120035:[747,13,814,46,1126],120036:[728,6,816,46,904],120037:[728,12,777,46,1064],120038:[723,11,887,42,1173],120039:[722,12,898,46,1085],120040:[735,242,898,46,1075],120041:[721,5,969,46,1069],120042:[480,13,782,55,735],120043:[846,15,775,51,839],120044:[480,20,633,55,578],120045:[779,11,951,51,906],120046:[480,20,633,59,578],120047:[844,332,903,47,1117],120048:[479,379,1003,59,952],120049:[839,13,891,47,851],120050:[693,20,403,59,567],120051:[693,329,807,59,969],120052:[846,16,823,49,883],120053:[800,17,718,59,782],120054:[474,15,1137,55,1084],120055:[473,11,848,55,799],120056:[480,20,699,59,636],120057:[477,378,1129,55,1079],120058:[480,381,828,56,775],120059:[469,0,759,55,707],120060:[596,17,576,63,520],120061:[704,20,678,65,625],120062:[462,20,761,59,709],120063:[470,20,674,57,620],120064:[470,20,968,49,904],120065:[479,20,835,60,780],120066:[463,378,992,59,940],120067:[494,18,799,59,742]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Script"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Script/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Alphabets/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Alphabets/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Alphabets={directory:"Alphabets/Regular",family:"AsanaMathJax_Alphabets",testString:"\u0384\u0385\u0386\u0387\u0388\u0389\u038A\u038C\u038E\u038F\u0390\u03AA\u03AB\u03AC\u03AD",32:[0,0,249,0,0],900:[685,-476,374,134,241],901:[685,-476,332,-6,339],902:[700,3,777,15,756],903:[453,-327,216,45,172],904:[692,3,755,22,717],905:[692,3,987,22,966],906:[692,3,476,22,455],908:[709,20,863,22,842],910:[691,4,854,3,855],911:[709,6,904,34,871],912:[730,16,318,15,360],938:[819,3,388,22,367],939:[819,4,733,3,735],940:[730,16,594,44,571],941:[730,13,480,69,436],942:[730,275,531,-11,464],943:[730,16,310,94,305],944:[730,12,547,13,490],970:[645,16,310,15,360],971:[645,12,547,13,490],972:[730,20,545,32,514],973:[730,12,547,13,490],974:[730,12,715,36,659],5024:[692,4,793,22,751],5025:[692,3,667,22,669],5026:[692,3,612,18,595],5027:[699,-3,813,26,776],5028:[689,20,729,29,702],5029:[687,3,290,21,271],5030:[709,20,835,26,809],5031:[748,-49,647,27,617],5032:[692,3,577,22,559],5033:[692,0,709,50,675],5034:[700,3,777,15,756],5035:[692,196,509,22,487],5036:[692,3,610,22,572],5037:[697,3,785,27,758],5038:[689,3,519,22,499],5039:[693,0,602,20,577],5040:[692,3,505,22,483],5041:[692,3,555,22,536],5042:[687,1,806,14,781],5043:[692,9,967,8,956],5044:[674,20,878,32,846],5045:[692,3,555,22,580],5046:[710,20,730,22,692],5047:[692,13,1004,16,985],5048:[725,195,572,23,538],5049:[692,-4,920,11,908],5050:[709,20,1105,22,1073],5051:[692,3,831,22,810],5052:[692,19,525,27,493],5053:[692,-2,759,27,730],5054:[709,20,786,22,764],5055:[691,210,579,14,550],5056:[710,20,839,22,805],5057:[697,11,662,19,634],5058:[790,3,581,6,572],5059:[692,3,666,15,638],5060:[700,-2,616,24,583],5061:[708,21,1018,23,991],5062:[689,-4,466,25,441],5063:[691,12,715,41,671],5064:[692,4,525,29,509],5065:[705,6,1186,22,1168],5066:[652,12,715,38,671],5067:[710,20,547,30,524],5068:[692,20,778,12,759],5069:[698,20,839,19,814],5070:[698,3,563,2,534],5071:[692,3,603,22,580],5072:[692,3,526,14,507],5073:[693,11,549,10,514],5074:[692,3,696,22,674],5075:[692,195,509,22,487],5076:[693,6,869,9,859],5077:[709,20,578,24,544],5078:[692,3,665,30,633],5079:[692,11,466,10,446],5080:[691,0,447,15,427],5081:[693,6,681,8,661],5082:[709,19,525,24,503],5083:[692,36,725,18,716],5084:[719,33,674,25,649],5085:[693,0,500,12,478],5086:[692,3,611,22,586],5087:[733,20,709,22,664],5088:[692,196,647,26,625],5089:[722,13,902,32,884],5090:[692,3,604,22,580],5091:[710,20,764,22,742],5092:[692,0,636,10,606],5093:[692,3,680,22,658],5094:[692,3,726,22,692],5095:[692,-6,491,14,469],5096:[688,16,875,22,854],5097:[719,11,712,21,684],5098:[692,9,981,10,959],5099:[709,20,786,22,764],5100:[694,22,922,4,908],5101:[693,0,577,20,552],5102:[690,20,496,28,467],5103:[693,20,785,20,755],5104:[677,158,512,7,486],5105:[691,-2,596,27,565],5106:[728,3,590,23,567],5107:[759,9,840,22,814],5108:[692,3,610,26,576],8448:[436,72,719,29,691],8449:[436,72,719,34,686],8451:[709,20,899,27,873],8453:[436,72,719,24,696],8454:[436,72,729,18,712],8455:[719,5,549,23,527],8457:[707,3,755,22,734],8470:[692,20,1108,17,1076],8471:[705,164,906,18,889],8478:[692,15,667,22,669],8480:[668,-273,834,23,823],8481:[692,3,1099,33,1067],8482:[659,-282,929,15,917],8486:[704,6,824,34,791],8489:[473,16,310,94,304],8490:[692,3,725,22,719],8491:[943,3,777,15,756],8494:[535,17,599,44,561],8505:[706,3,332,34,298],8506:[638,104,919,18,902],8507:[692,3,1099,28,1072],8514:[694,0,540,68,473],8515:[694,0,540,68,473],8516:[694,0,665,3,663],8523:[689,21,777,43,753],8525:[663,56,777,39,739],8526:[456,4,418,33,390],65859:[700,0,671,55,630],65860:[700,0,671,55,630],65861:[700,0,671,55,630],65862:[700,0,671,55,630],65863:[700,0,671,55,630]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Alphabets"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Alphabets/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Symbols/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Symbols/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Symbols={directory:"Symbols/Regular",family:"AsanaMathJax_Symbols",testString:"\u2300\u2304\u2305\u2306\u2310\u2319\u231C\u231D\u231E\u231F\u2320\u2321\u2329\u232A\u233D",32:[0,0,249,0,0],8960:[591,13,733,65,668],8964:[361,-18,688,65,623],8965:[515,-18,688,65,623],8966:[682,-18,688,65,623],8976:[360,-88,672,65,608],8985:[360,-88,672,65,608],8988:[713,-450,391,93,355],8989:[713,-450,391,36,298],8990:[91,172,391,93,355],8991:[91,172,391,36,298],8992:[1412,0,1371,537,1262],8993:[1412,0,1371,-36,689],9001:[733,192,381,53,309],9002:[733,192,381,53,309],9021:[660,119,669,18,652],9115:[885,0,442,53,412],9116:[1122,0,442,53,194],9117:[886,0,654,53,412],9118:[885,0,442,32,391],9119:[1122,0,442,249,391],9120:[886,0,442,32,391],9121:[888,0,408,86,374],9122:[1132,0,408,86,206],9123:[888,0,408,86,374],9124:[888,0,408,35,323],9125:[1132,0,408,203,323],9126:[888,0,408,35,323],9127:[721,0,627,246,578],9128:[757,0,627,51,382],9129:[715,7,627,246,578],9130:[688,0,627,246,382],9131:[721,0,627,51,382],9132:[757,0,627,246,578],9133:[722,0,627,51,382],9134:[1125,0,1371,537,689],9135:[300,-241,637,0,638],9138:[981,480,1701,132,1536],9139:[886,443,1701,124,1576],9143:[1388,0,987,63,738],10176:[521,-21,564,66,514],10177:[559,18,666,44,623],10178:[621,79,748,65,684],10179:[533,-8,668,55,615],10180:[533,-8,668,55,615],10181:[718,192,381,42,340],10182:[718,192,381,42,340],10183:[563,22,687,65,623],10184:[714,169,987,68,920],10185:[714,169,987,68,920],10186:[570,29,317,65,253],10190:[540,1,668,64,605],10191:[541,0,668,64,605],10192:[630,89,761,47,715],10193:[563,22,687,65,623],10194:[498,-44,665,70,596],10195:[476,-66,535,65,473],10196:[476,-66,535,65,473],10197:[515,-23,858,58,802],10198:[515,-23,858,58,802],10199:[515,-23,1009,76,934],10200:[671,129,748,65,684],10201:[671,129,748,65,684],10202:[541,0,1189,70,1120],10203:[541,0,1189,70,1120],10204:[446,-94,1016,65,952],10205:[579,40,969,85,885],10206:[579,40,969,85,885],10207:[671,129,748,65,684],10208:[630,89,626,47,580],10209:[578,37,558,44,515],10210:[578,37,640,53,588],10211:[578,37,640,53,588],10212:[541,0,782,59,724],10213:[541,0,782,58,724],10214:[726,184,484,79,440],10215:[726,184,484,45,406],10218:[713,172,581,67,515],10219:[713,172,581,67,515],10220:[709,191,384,87,298],10221:[709,191,384,87,298],10624:[713,172,620,71,550],10625:[521,-20,620,58,563],10626:[760,0,495,72,424],10627:[726,188,554,53,502],10628:[726,188,554,53,502],10629:[726,215,362,36,325],10630:[726,215,394,36,325],10631:[750,250,420,99,341],10632:[750,250,420,80,322],10633:[668,111,407,40,338],10634:[668,111,407,70,368],10635:[726,300,332,79,288],10636:[726,300,332,79,288],10637:[726,184,352,79,308],10638:[726,184,352,45,274],10639:[726,184,352,79,308],10640:[726,184,352,45,274],10641:[713,172,381,53,329],10642:[713,172,381,53,329],10643:[693,159,671,54,618],10644:[693,159,671,54,618],10645:[635,200,919,87,835],10646:[635,200,919,87,835],10649:[716,5,249,67,183],10650:[609,66,269,66,204],10651:[501,-40,544,65,480],10652:[541,0,668,64,605],10653:[541,0,668,64,605],10654:[474,-68,535,65,471],10655:[322,-73,535,65,471],10656:[410,81,544,69,476],10657:[405,2,621,65,557],10658:[559,18,535,65,471],10659:[559,18,535,65,471],10660:[615,72,535,65,471],10661:[615,72,535,65,471],10662:[380,-162,722,65,658],10663:[379,-161,722,65,658],10664:[589,41,544,65,480],10665:[589,41,544,65,480],10666:[589,41,544,65,480],10667:[589,41,544,65,480],10668:[479,-63,759,65,695],10669:[479,-63,759,65,695],10670:[479,-63,759,65,695],10671:[479,-63,759,65,695],10672:[578,26,733,65,668],10673:[714,13,733,65,668],10674:[852,13,733,65,668],10675:[871,13,733,65,668],10676:[871,13,733,65,668],10677:[587,46,761,18,744],10678:[587,46,668,18,652],10679:[587,46,668,18,652],10680:[587,46,668,18,652],10681:[587,46,668,18,652],10682:[587,46,668,18,652],10683:[587,46,668,18,652],10684:[587,46,668,18,652],10685:[858,96,643,18,624],10686:[587,46,668,18,652],10687:[587,46,668,18,652],10688:[587,46,668,18,652],10689:[587,46,668,18,652],10690:[587,46,875,18,858],10691:[587,46,942,18,925],10692:[541,0,668,64,605],10693:[541,0,668,64,605],10694:[541,0,668,64,605],10695:[541,0,668,64,605],10696:[541,0,668,64,605],10697:[645,147,911,64,848],10698:[633,92,660,65,596],10699:[463,181,660,65,596],10700:[544,0,660,65,596],10701:[544,3,671,15,650],10702:[670,117,833,65,769],10703:[514,-25,953,65,889],10704:[514,-25,953,65,889],10705:[515,-23,758,65,694],10706:[515,-23,758,65,694],10707:[515,-23,758,65,694],10708:[515,-23,758,65,694],10709:[518,-26,758,65,694],10710:[584,46,620,64,556],10711:[584,46,620,64,556],10712:[567,26,269,66,204],10713:[568,25,269,66,204],10714:[568,25,438,66,373],10715:[568,25,438,66,373],10716:[463,-65,897,55,835],10717:[570,29,897,55,843],10718:[615,100,897,55,843],10719:[446,-94,1363,65,1299],10720:[541,0,668,64,605],10721:[592,39,844,65,780],10722:[469,-73,822,62,760],10723:[539,-7,673,51,623],10724:[618,75,673,51,623],10725:[635,65,669,65,605],10726:[541,0,761,65,697],10727:[542,-10,605,51,555],10728:[543,2,660,65,596],10729:[543,2,660,65,596],10730:[739,195,761,47,715],10732:[587,281,668,18,652],10733:[587,281,668,18,652],10734:[725,183,668,64,605],10735:[725,183,668,64,605],10736:[875,240,761,47,715],10737:[814,301,761,47,715],10738:[802,290,669,18,652],10739:[802,290,669,18,652],10740:[518,-23,1206,85,1142],10742:[801,171,581,87,495],10743:[714,169,463,59,405],10746:[512,-7,605,51,555],10747:[512,-7,605,51,555],10748:[750,203,533,65,469],10749:[750,203,533,64,469],10750:[560,0,678,60,619],10751:[367,-197,678,60,619]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Symbols"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Symbols/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Size6/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Size6/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Size6={directory:"Size6/Regular",family:"AsanaMathJax_Size6",testString:"\uE000\uE001\uE002\uE003\uE004\uE005\uE006\uE007\uE008\uE009\uE00A\uE00B\uE00C\uE00D\uE00E",32:[0,0,249,0,0],124:[1960,1217,308,85,223],57344:[1428,887,272,86,187],57345:[587,-542,510,0,511],57346:[-130,175,510,0,511],57347:[-130,283,510,0,511],57348:[695,-542,510,0,511],57349:[1428,887,553,86,468],57350:[384,-100,375,48,314],57351:[700,-100,375,59,170],57352:[523,-100,375,59,319],57353:[384,-100,375,48,314],57354:[384,-100,375,62,328],57355:[700,-100,373,206,317],57356:[523,-100,373,57,317],57357:[384,-100,375,62,328],57358:[673,-636,484,0,485],57359:[832,-544,887,0,888],57360:[827,-712,687,0,688],57361:[833,-545,887,0,888],57362:[-200,237,484,0,485],57363:[486,-55,948,65,949],57364:[300,-241,834,0,770],57365:[428,172,524,233,292],57366:[300,-241,834,65,835],57367:[486,-55,948,0,884],57368:[486,-55,243,0,208],57369:[486,-55,243,36,244],57370:[494,-241,375,0,311],57371:[494,-241,375,65,376],57372:[537,-5,948,65,949],57373:[406,-134,638,0,639],57374:[406,-134,834,0,770],57375:[428,172,578,153,425],57376:[406,-134,834,65,835],57377:[537,-5,948,0,884],57378:[494,0,915,679,988],57379:[-340,628,887,0,888],57380:[-513,628,687,0,688],57381:[-345,633,887,0,888],57382:[877,-545,773,51,773],57383:[877,-741,688,0,688],57384:[877,-545,770,0,720],57385:[-545,877,773,51,773],57386:[-741,877,687,0,687],57387:[-545,877,770,0,720],57388:[1072,-741,758,0,758],57389:[-741,1072,758,0,758],57390:[486,-55,271,0,207],57391:[486,-55,271,65,272]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Size6"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size6/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Marks/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Marks/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Marks={directory:"Marks/Regular",family:"AsanaMathJax_Marks",testString:"\u02DB\u0305\u0332\u0333\u033F\u0342\u2015\u2017\u201A\u201B\u201E\u2022\u2024\u2025\u2030",32:[0,0,249,0,0],731:[0,188,333,63,269],773:[587,-542,0,-433,0],818:[-130,175,0,-433,0],819:[-130,283,0,-433,0],831:[695,-542,0,-433,0],834:[729,-653,0,-324,-31],8213:[271,-213,1000,0,1000],8215:[-75,225,499,0,500],8218:[100,165,403,141,334],8219:[709,-446,277,45,233],8222:[100,165,605,141,536],8226:[466,-75,522,65,458],8228:[111,5,315,100,216],8229:[111,5,530,100,431],8240:[709,20,1143,123,1021],8246:[495,-47,599,53,548],8247:[495,-47,834,53,783],8251:[547,5,668,59,614],8252:[694,5,973,81,394],8255:[96,58,834,36,798],8256:[642,-488,834,36,798],8261:[726,184,332,79,288],8262:[726,184,332,45,254],8272:[688,0,980,43,937],8285:[623,3,226,55,171],8286:[630,3,226,55,171],8400:[791,-636,557,0,558],8401:[791,-636,557,0,558],8402:[813,31,416,252,312],8403:[1014,0,987,679,738],8404:[780,-492,680,0,681],8405:[780,-492,680,0,681],8406:[790,-519,557,0,558],8408:[417,-124,388,47,342],8409:[542,-236,447,47,401],8410:[541,-235,447,47,401],8411:[694,-578,519,27,493],8412:[694,-578,694,27,668],8413:[825,218,0,-1045,0],8414:[705,164,0,-870,1],8415:[1114,117,0,-1230,0],8416:[705,164,0,-872,-1],8417:[790,-519,556,0,557],8418:[655,55,0,-1255,0],8419:[960,259,0,-1219,0],8420:[896,62,0,-849,0],8421:[714,169,0,-333,0],8422:[713,172,0,-345,-76],8423:[710,15,0,-283,283],8424:[-142,258,519,27,493],8425:[723,-514,629,0,630],8426:[486,-55,1013,65,949],8427:[714,169,0,-609,-65],8428:[673,-518,557,0,558],8429:[673,-518,557,0,558],8430:[-83,354,556,0,557],8431:[-83,354,556,0,557],12308:[709,191,384,87,298],12309:[709,191,384,87,298],12312:[709,191,384,87,298],12313:[730,212,384,77,308]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Marks"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Latin/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Latin/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Latin={directory:"Latin/Regular",family:"AsanaMathJax_Latin",testString:"\u00A1\u00A2\u00A4\u00A6\u00A9\u00AA\u00AB\u00B2\u00B3\u00B6\u00B8\u00B9\u00BA\u00BB\u00BC",32:[0,0,249,0,0],161:[469,225,277,81,197],162:[562,101,499,61,448],164:[531,-96,499,30,470],166:[713,172,210,76,135],169:[705,164,906,18,889],170:[709,-422,332,24,310],171:[428,-71,499,50,450],178:[686,-271,299,6,284],179:[686,-261,299,5,281],182:[694,150,627,39,589],184:[-10,225,332,96,304],185:[689,-271,299,32,254],186:[709,-416,332,10,323],187:[428,-71,499,50,450],188:[692,3,749,30,727],189:[692,3,749,15,735],190:[689,3,749,15,735],191:[469,231,443,43,395],192:[908,3,777,15,756],193:[908,3,777,15,756],194:[908,3,777,15,756],195:[871,3,777,15,756],196:[868,3,777,15,756],197:[943,3,777,15,756],198:[692,3,943,-10,908],199:[709,225,708,22,670],200:[908,3,610,22,572],201:[908,3,610,22,572],202:[908,3,610,22,572],203:[868,3,610,22,572],204:[908,3,336,22,315],205:[908,3,336,22,315],206:[908,3,336,13,325],207:[868,3,336,19,318],208:[692,3,773,14,751],209:[871,20,830,17,813],210:[908,20,785,22,764],211:[908,20,785,22,764],212:[908,20,785,22,764],213:[871,20,785,22,764],214:[868,20,785,22,764],216:[709,20,832,30,797],217:[908,20,777,12,759],218:[908,20,777,12,759],219:[908,20,777,12,759],220:[868,20,777,12,759],221:[908,3,666,9,654],222:[692,3,603,32,574],223:[731,9,555,23,519],224:[677,12,499,32,471],225:[677,12,499,32,471],226:[677,12,499,32,471],227:[640,12,499,32,471],228:[637,12,499,32,471],229:[712,12,499,32,471],230:[469,20,757,30,732],231:[469,225,443,26,413],232:[677,20,478,26,448],233:[677,20,478,26,448],234:[677,20,478,26,448],235:[637,20,478,26,448],236:[677,3,286,8,271],237:[677,3,286,21,279],238:[677,3,286,-12,300],239:[657,3,286,-6,293],241:[640,3,581,6,572],242:[677,20,545,32,514],243:[677,20,545,32,514],244:[677,20,545,32,514],245:[640,20,545,32,514],246:[637,20,545,32,514],248:[474,23,555,16,530],249:[677,12,602,18,581],250:[677,12,602,18,581],251:[677,12,602,18,581],252:[637,12,602,18,581],253:[682,283,555,12,544],254:[726,281,600,-2,544],255:[637,283,555,12,544]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Latin"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Latin/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/Size1/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/Size1/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.AsanaMathJax_Size1={directory:"Size1/Regular",family:"AsanaMathJax_Size1",testString:"\u0302\u0303\u0305\u0306\u030C\u0332\u0333\u033F\u2016\u2044\u2045\u2046\u20D6\u20D7\u220F",32:[0,0,249,0,0],40:[981,490,399,84,360],41:[981,490,399,40,316],91:[984,492,350,84,321],93:[984,492,350,84,321],123:[981,490,362,84,328],124:[908,367,241,86,156],125:[981,490,362,84,328],770:[783,-627,453,0,453],771:[763,-654,700,0,701],773:[587,-542,510,0,511],774:[664,-506,383,0,384],780:[783,-627,736,0,737],818:[-130,175,510,0,511],819:[-130,283,510,0,511],831:[695,-542,510,0,511],8214:[908,367,436,86,351],8260:[742,463,382,-69,383],8261:[943,401,353,64,303],8262:[943,401,358,30,269],8406:[790,-519,807,0,807],8407:[790,-519,807,0,807],8719:[901,448,1431,78,1355],8720:[901,448,1431,78,1355],8721:[893,446,1224,89,1135],8730:[1280,0,770,63,803],8745:[1039,520,1292,124,1169],8747:[1310,654,1000,54,1001],8748:[1310,654,1659,54,1540],8749:[1310,654,2198,54,2079],8750:[1310,654,1120,54,1001],8751:[1310,654,1659,54,1540],8752:[1310,654,2198,54,2079],8753:[1310,654,1120,54,1001],8754:[1310,654,1146,80,1027],8755:[1310,654,1120,54,1001],8896:[1040,519,1217,85,1132],8897:[1040,519,1217,85,1132],8898:[1039,520,1292,124,1169],8899:[1039,520,1292,124,1169],8968:[980,490,390,84,346],8969:[980,490,390,84,346],8970:[980,490,390,84,346],8971:[980,490,390,84,346],9140:[755,-518,977,0,978],9141:[-238,475,977,0,978],9180:[821,-545,972,0,973],9181:[-545,821,972,0,973],9182:[789,-545,1572,51,1522],9183:[-545,789,1572,51,1522],9184:[755,-545,1359,0,1360],9185:[-545,755,1359,0,1360],10181:[781,240,450,53,397],10182:[781,240,450,53,397],10214:[684,341,502,84,473],10215:[684,341,502,84,473],10216:[681,340,422,53,371],10217:[681,340,422,53,371],10218:[681,340,605,53,554],10219:[681,340,605,53,554],10748:[915,457,518,50,469],10749:[915,457,518,49,469],10752:[1100,550,1901,124,1778],10753:[1100,550,1901,124,1778],10754:[1100,550,1901,124,1778],10755:[1039,520,1292,124,1169],10756:[1039,520,1292,124,1169],10757:[1024,513,1292,124,1169],10758:[1024,513,1292,124,1169],10759:[1039,520,1415,86,1330],10760:[1039,520,1415,86,1330],10761:[888,445,1581,124,1459],10764:[1310,654,2736,54,2617],10765:[1310,654,1120,54,1001],10766:[1310,654,1120,54,1001],10767:[1310,654,1120,54,1001],10768:[1310,654,1120,54,1001],10769:[1310,654,1182,54,1063],10770:[1310,654,1120,54,1001],10771:[1310,654,1120,54,1001],10772:[1310,654,1120,54,1001],10773:[1310,654,1120,54,1001],10774:[1310,654,1120,54,1001],10775:[1310,654,1431,54,1362],10776:[1310,654,1120,54,1001],10777:[1310,654,1120,54,1001],10778:[1310,654,1120,54,1001],10779:[1471,654,1130,54,1011],10780:[1471,654,1156,80,1037]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"AsanaMathJax_Size1"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size1/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/NonUnicode/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/NonUnicode/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Neo-Euler/Variants/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Neo-Euler/Variants/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.NeoEulerMathJax_Variants={directory:"Variants/Regular",family:"NeoEulerMathJax_Variants",testString:"\u00A0\u2032\u2033\u2034\u2035\u2036\u2037\u2057\uE200\uE201\uE202\uE203\uE204\uE205\uE206",32:[0,0,333,0,0],160:[0,0,333,0,0],8242:[559,-41,329,48,299],8243:[559,-41,640,48,610],8244:[559,-41,950,48,920],8245:[559,-41,329,48,299],8246:[559,-41,640,48,610],8247:[559,-41,950,48,919],8279:[559,-41,1260,48,1230],57856:[493,13,501,41,456],57857:[469,1,501,46,460],57858:[474,-1,501,59,485],57859:[474,182,501,38,430],57860:[476,192,501,10,482],57861:[458,184,501,47,441],57862:[700,13,501,45,471],57863:[468,181,501,37,498],57864:[706,10,501,40,461],57865:[470,182,501,27,468]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"NeoEulerMathJax_Variants"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Variants/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Asana-Math/fontdata.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Asana-Math/fontdata.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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CaCOs(s) + 2HCI (aq) — COy(g) + CaCly(aq) + H,0 (1)
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MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Size4={directory:"Size4/Regular",family:"GyrePagellaMathJax_Size4",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,250,0,0],40:[1093,593,573,135,483],41:[1093,593,573,90,438],47:[1428,928,1032,80,952],91:[1099,599,479,135,389],92:[1428,928,1032,80,952],93:[1099,599,479,90,344],123:[1098,598,521,90,431],124:[1079,579,218,80,138],125:[1098,598,521,90,431],160:[0,0,250,0,0],770:[713,-542,1045,0,1045],771:[702,-542,1042,0,1042],774:[709,-550,1070,0,1070],780:[712,-541,1045,0,1045],785:[722,-563,1070,0,1070],812:[-60,231,1045,0,1045],813:[-70,241,1045,0,1045],814:[-60,219,1070,0,1070],815:[-78,237,1070,0,1070],816:[-78,238,1042,0,1042],8214:[1079,579,396,80,316],8260:[1428,928,1032,80,952],8425:[779,-651,1855,0,1855],8730:[1380,850,743,120,773],8739:[1079,579,218,80,138],8741:[1079,579,396,80,316],8968:[1099,579,479,135,389],8969:[1099,579,479,90,344],8970:[1079,599,479,135,389],8971:[1079,599,479,90,344],9001:[1433,933,528,90,438],9002:[1433,933,528,90,438],9140:[779,-651,1855,0,1855],9141:[-181,309,1855,0,1855],9180:[788,-570,2528,0,2528],9181:[-100,318,2528,0,2528],9182:[805,-588,2538,0,2538],9183:[-118,335,2538,0,2538],9184:[736,-526,2572,0,2572],9185:[-56,266,2572,0,2572],10214:[1099,599,487,135,397],10215:[1099,599,487,90,352],10216:[1433,933,528,90,438],10217:[1433,933,528,90,438],10218:[1433,933,812,90,722],10219:[1433,933,812,90,722],10222:[1093,593,399,135,309],10223:[1093,593,399,90,264]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Size4"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size4/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/DoubleStruck/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/DoubleStruck/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_DoubleStruck={directory:"DoubleStruck/Regular",family:"GyrePagellaMathJax_DoubleStruck",testString:"\u00A0\u2102\u210D\u2115\u2119\u211A\u211D\u2124\u213C\u213D\u213E\u213F\u2140\u2145\u2146",32:[0,0,250,0,0],160:[0,0,250,0,0],8450:[698,12,858,80,778],8461:[686,0,960,80,880],8469:[686,12,887,80,807],8473:[686,0,790,80,710],8474:[698,187,936,80,856],8477:[686,0,907,80,827],8484:[686,0,776,80,696],8508:[493,11,797,80,717],8509:[482,229,723,80,643],8510:[686,0,690,80,610],8511:[686,0,960,80,880],8512:[750,250,1054,80,974],8517:[686,0,903,63,869],8518:[695,12,723,75,694],8519:[481,12,644,77,583],8520:[715,0,442,40,401],8521:[715,272,446,-5,461],120120:[694,0,920,80,840],120121:[686,0,784,80,704],120123:[686,0,903,80,823],120124:[686,0,723,80,643],120125:[686,0,690,80,610],120126:[698,12,925,80,845],120128:[686,0,485,80,405],120129:[686,187,551,80,471],120130:[686,0,896,80,816],120131:[686,0,713,80,633],120132:[690,8,1037,80,957],120134:[698,12,936,80,856],120138:[698,12,693,80,613],120139:[686,0,824,80,744],120140:[686,12,899,80,819],120141:[686,8,902,80,822],120142:[694,8,1135,80,1055],120143:[697,0,831,80,751],120144:[697,0,802,80,722],120146:[481,12,663,80,583],120147:[695,18,728,80,648],120148:[481,12,603,79,523],120149:[695,12,723,80,643],120150:[481,12,644,80,564],120151:[700,0,530,80,450],120152:[481,245,707,80,627],120153:[695,0,765,80,685],120154:[715,0,442,80,362],120155:[715,272,446,80,366],120156:[695,15,749,80,669],120157:[695,0,442,80,362],120158:[489,0,1083,80,1003],120159:[489,0,765,80,685],120160:[481,12,706,80,626],120161:[489,240,728,80,648],120162:[484,240,729,80,649],120163:[489,0,570,80,490],120164:[481,12,598,80,518],120165:[624,12,520,80,440],120166:[489,12,774,80,694],120167:[466,8,672,80,592],120168:[474,8,867,80,787],120169:[486,0,670,80,590],120170:[466,238,711,80,631],120171:[466,0,685,80,605],120792:[681,12,660,80,580],120793:[686,0,560,80,480],120794:[681,0,623,80,543],120795:[681,12,666,80,586],120796:[696,0,676,80,596],120797:[698,12,656,80,576],120798:[686,12,680,80,600],120799:[693,0,616,80,536],120800:[681,12,668,80,588],120801:[681,19,680,80,600]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_DoubleStruck"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/DoubleStruck/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Size5/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Size5/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Size5={directory:"Size5/Regular",family:"GyrePagellaMathJax_Size5",testString:"\u00A0\u0302\u0303\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u2016\u2044\u20E9\u221A",32:[0,0,250,0,0],40:[1259,759,624,139,531],41:[1259,759,624,93,485],47:[1793,1293,1288,80,1208],91:[1265,765,500,139,407],92:[1793,1293,1288,80,1208],93:[1265,765,500,93,361],123:[1264,764,555,93,462],124:[1245,745,221,80,141],125:[1264,764,555,93,462],160:[0,0,250,0,0],770:[714,-541,1251,0,1251],771:[707,-537,1247,0,1247],774:[709,-549,1279,0,1279],780:[713,-540,1251,0,1251],785:[723,-563,1279,0,1279],812:[-60,233,1251,0,1251],813:[-70,243,1251,0,1251],814:[-60,220,1279,0,1279],815:[-78,238,1279,0,1279],816:[-78,249,1247,0,1247],8214:[1245,745,402,80,322],8260:[1793,1293,1288,80,1208],8425:[782,-652,2226,0,2226],8730:[1560,1030,757,120,787],8739:[1245,745,221,80,141],8741:[1245,745,402,80,322],8968:[1265,745,500,139,407],8969:[1265,745,500,93,361],8970:[1245,765,500,139,407],8971:[1245,765,500,93,361],9001:[1797,1298,571,93,478],9002:[1797,1298,571,93,478],9140:[782,-652,2226,0,2226],9141:[-182,312,2226,0,2226],9180:[792,-570,3028,0,3028],9181:[-100,322,3028,0,3028],9182:[808,-587,3038,0,3038],9183:[-117,338,3038,0,3038],9184:[739,-525,3076,0,3076],9185:[-55,269,3076,0,3076],10214:[1265,765,504,139,411],10215:[1265,765,504,93,365],10216:[1797,1298,571,93,478],10217:[1797,1298,571,93,478],10218:[1797,1298,872,93,779],10219:[1797,1298,872,93,779],10222:[1259,759,418,139,325],10223:[1259,759,418,93,279]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Size5"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size5/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Operators/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Operators/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Operators={directory:"Operators/Regular",family:"GyrePagellaMathJax_Operators",testString:"\u00A0\u2206\u220A\u220C\u220E\u220F\u2210\u2211\u221F\u222C\u222D\u222E\u222F\u2230\u2231",32:[0,0,250,0,0],160:[0,0,250,0,0],8710:[700,3,629,6,617],8714:[450,-50,578,80,498],8716:[650,150,778,80,698],8718:[585,0,745,80,665],8719:[750,250,1113,80,1033],8720:[750,250,1113,80,1033],8721:[750,250,983,80,903],8735:[630,0,790,80,710],8748:[796,296,952,80,872],8749:[796,296,1270,80,1190],8750:[796,296,684,80,604],8751:[796,296,1002,80,922],8752:[796,296,1320,80,1240],8753:[796,296,726,80,686],8754:[796,296,747,80,707],8755:[796,296,689,80,649],8758:[468,-32,280,80,200],8759:[468,-32,596,80,516],8760:[520,-220,760,80,680],8761:[441,-59,880,80,800],8762:[520,20,760,80,680],8763:[497,-3,758,80,678],8766:[390,-110,751,80,671],8767:[467,-33,760,80,680],8772:[550,50,760,80,680],8775:[550,50,760,80,680],8777:[550,50,758,80,678],8779:[517,17,758,80,678],8780:[518,-40,760,80,680],8788:[441,-59,880,80,800],8789:[441,-59,880,80,800],8792:[540,0,760,80,680],8793:[554,54,760,80,680],8794:[554,54,760,80,680],8795:[853,-110,760,80,680],8797:[867,-110,925,80,845],8798:[745,-110,760,80,680],8799:[870,-110,760,80,680],8802:[650,150,760,80,680],8803:[610,110,760,80,680],8813:[650,150,760,80,680],8820:[706,206,766,80,686],8821:[706,206,766,80,686],8824:[761,261,771,80,691],8825:[761,261,771,80,691],8836:[650,150,778,80,698],8837:[650,150,778,80,698],8844:[550,68,760,80,680],8845:[550,68,760,80,680],8860:[568,68,796,80,716],8870:[650,150,590,80,510],8871:[650,150,590,80,510],8875:[650,150,770,80,690],8886:[410,-90,1080,80,1000],8887:[410,-90,1080,80,1000],8889:[550,50,760,80,680],8893:[584,84,760,80,680],8894:[630,103,893,80,813],8895:[651,0,812,80,732],8896:[744,230,860,80,780],8897:[730,244,860,80,780],8898:[748,230,860,80,780],8899:[730,248,860,80,780],8903:[556,56,772,80,692],8917:[650,150,760,80,680],8924:[623,113,766,80,686],8925:[623,113,766,80,686],8930:[690,190,760,80,680],8931:[690,190,760,80,680],8932:[640,220,760,80,680],8933:[640,220,760,80,680],8944:[536,36,733,80,653],10752:[708,208,1076,80,996],10753:[708,208,1076,80,996],10754:[708,208,1076,80,996],10755:[730,248,860,80,780],10756:[730,248,860,80,780],10757:[747,213,860,80,780],10758:[713,247,860,80,780],10761:[635,135,929,80,849],10764:[796,296,1588,80,1508],10769:[796,296,726,80,686],10799:[490,-10,641,80,561]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Operators"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Operators/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Marks/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Marks/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Marks={directory:"Marks/Regular",family:"GyrePagellaMathJax_Marks",testString:"\u00A0\u02DB\u02DD\u0305\u0309\u030F\u0311\u0323\u0326\u032C\u032D\u032E\u032F\u0330\u0331",32:[0,0,250,0,0],160:[0,0,250,0,0],731:[15,250,313,49,265],733:[683,-502,380,73,437],773:[646,-598,0,-416,-83],777:[721,-540,0,-337,-162],783:[718,-537,0,-497,-133],785:[706,-577,0,-431,-69],803:[-93,193,0,-300,-200],806:[-77,271,0,-347,-205],812:[-60,202,0,-424,-76],813:[-70,212,0,-424,-76],814:[-60,189,0,-431,-69],815:[-78,207,0,-431,-69],816:[-78,198,0,-421,-79],817:[-116,169,0,-405,-93],818:[-60,108,0,-416,-83],819:[-60,216,0,-416,-83],831:[754,-598,0,-416,-83],8192:[0,0,500,0,0],8193:[0,0,1000,0,0],8199:[0,0,500,0,0],8200:[0,0,250,0,0],8203:[0,0,0,0,0],8204:[0,0,0,0,0],8205:[0,0,0,0,0],8208:[287,-215,333,17,312],8210:[375,-315,660,80,580],8213:[280,-220,1160,80,1080],8215:[-60,216,493,80,413],8218:[110,153,278,22,210],8222:[110,153,500,51,449],8226:[450,-50,560,80,480],8239:[0,0,200,0,0],8240:[709,20,1000,63,961],8241:[709,20,1323,63,1284],8246:[779,-446,493,60,433],8247:[779,-446,693,60,633],8249:[428,-71,331,66,265],8250:[428,-71,331,66,265],8251:[534,34,606,19,587],8253:[734,5,444,43,395],8274:[692,0,500,34,466],8287:[0,0,222,0,0],8288:[0,0,0,0,0],8289:[660,160,940,60,880],8290:[0,0,0,0,0],8291:[0,0,0,0,0],8292:[0,0,0,0,0],8400:[784,-640,0,-442,-58],8401:[784,-640,0,-442,-58],8402:[650,150,0,-274,-226],8403:[500,0,0,-280,-220],8404:[862,-639,0,-453,-47],8405:[862,-639,0,-453,-47],8406:[784,-544,0,-443,-57],8408:[410,-90,0,-410,-90],8411:[672,-572,0,-520,20],8412:[672,-572,0,-630,130],8413:[668,168,0,-668,168],8414:[650,150,0,-650,150],8415:[851,351,0,-851,351],8417:[784,-544,0,-479,-21],8420:[698,213,0,-776,276],8421:[650,150,0,-413,-87],8422:[650,150,0,-358,-142],8424:[-60,160,0,-520,20],8425:[771,-646,0,-433,-66],8426:[400,-100,0,-630,130],8427:[650,150,0,-502,2],8428:[-170,314,0,-442,-58],8429:[-170,314,0,-442,-58],8430:[-74,314,0,-443,-57],8431:[-74,314,0,-443,-57],8432:[769,-511,0,-367,-122],11800:[499,240,444,49,401],12310:[670,170,474,80,394],12311:[670,170,474,80,394]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Marks"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Latin/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Latin/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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Fo—Fy=ma
7700 — (250 +m) (9,8) = (250 + m) (1,6)
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2NH4NOj3(s)—2Na(g) + 4H20 (g) + O2(g)
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NaHCOj3(s) + CH3COOH (aq) — CH3COONa (aq) + H20 (1) + CO2(g)
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(function(g){var l="2.3";var k=g.FONTDATA.DELIMITERS;var f="MathJax_Main",h="MathJax_Main-bold",i="MathJax_AMS",d="MathJax_Size1",a="MathJax_Size4";var j="H",e="V";var c={61:{dir:j,HW:[[0.767,f]],stretch:{rep:[61,f]}},8606:{dir:j,HW:[[1,i]],stretch:{left:[8606,i],rep:[8722,f]}},8608:{dir:j,HW:[[1,i]],stretch:{right:[8608,i],rep:[8722,f]}},8612:{dir:j,HW:[],stretch:{min:1,left:[8592,f],rep:[8722,f],right:[8739,d,0,-0.05,0.9]}},8613:{dir:e,HW:[],stretch:{min:0.6,bot:[8869,h,0,0,0.75],ext:[9168,d],top:[8593,d]}},8614:{dir:j,HW:[[1,f]],stretch:{left:[8739,d,-0.09,-0.05,0.9],rep:[8722,f],right:[8594,f]}},8615:{dir:e,HW:[],stretch:{min:0.6,top:[8868,h,0,0,0.75],ext:[9168,d],bot:[8595,d]}},8624:{dir:e,HW:[[0.722,i]],stretch:{top:[8624,i],ext:[9168,d,0.097]}},8625:{dir:e,HW:[[0.722,i]],stretch:{top:[8625,i,0.27],ext:[9168,d]}},8636:{dir:j,HW:[[1,f]],stretch:{left:[8636,f],rep:[8722,f]}},8637:{dir:j,HW:[[1,f]],stretch:{left:[8637,f],rep:[8722,f]}},8638:{dir:e,HW:[[0.888,i]],stretch:{top:[8638,i,0.12,0,1.1],ext:[9168,d]}},8639:{dir:e,HW:[[0.888,i]],stretch:{top:[8639,i,0.12,0,1.1],ext:[9168,d]}},8640:{dir:j,HW:[[1,f]],stretch:{right:[8640,f],rep:[8722,f]}},8641:{dir:j,HW:[[1,f]],stretch:{right:[8641,f],rep:[8722,f]}},8642:{dir:e,HW:[[0.888,i]],stretch:{bot:[8642,i,0.12,0,1.1],ext:[9168,d]}},8643:{dir:e,HW:[[0.888,i]],stretch:{bot:[8643,i,0.12,0,1.1],ext:[9168,d]}},8666:{dir:j,HW:[[1,i]],stretch:{left:[8666,i],rep:[8801,f]}},8667:{dir:j,HW:[[1,i]],stretch:{right:[8667,i],rep:[8801,f]}},9140:{dir:j,HW:[],stretch:{min:0.5,left:[9484,i,0,-0.1],rep:[8722,f,0,0.35],right:[9488,i,0,-0.1]}},9141:{dir:j,HW:[],stretch:{min:0.5,left:[9492,i,0,0.26],rep:[8722,f,0,0,0,0.25],right:[9496,i,0,0.26]}},9180:{dir:j,HW:[[0.778,i,0,8994],[1,f,0,8994]],stretch:{left:[57680,a],rep:[57684,a],right:[57681,a]}},9181:{dir:j,HW:[[0.778,i,0,8995],[1,f,0,8995]],stretch:{left:[57682,a],rep:[57684,a],right:[57683,a]}},9184:{dir:j,HW:[],stretch:{min:1.25,left:[714,f,-0.1],rep:[713,f,0,0.13],right:[715,f],fullExtenders:true}},9185:{dir:j,HW:[],stretch:{min:1.5,left:[715,f,-0.1,0.1],rep:[713,f],right:[714,f,-0.1,0.1],fullExtenders:true}},10502:{dir:j,HW:[],stretch:{min:1,left:[8656,f],rep:[61,f],right:[8739,d,0,-0.1]}},10503:{dir:j,HW:[],stretch:{min:0.7,left:[8872,i,0,-0.12],rep:[61,f],right:[8658,f]}},10574:{dir:j,HW:[],stretch:{min:0.5,left:[8636,f],rep:[8722,f],right:[8640,f]}},10575:{dir:e,HW:[],stretch:{min:0.5,top:[8638,i,0.12,0,1.1],ext:[9168,d],bot:[8642,i,0.12,0,1.1]}},10576:{dir:j,HW:[],stretch:{min:0.5,left:[8637,f],rep:[8722,f],right:[8641,f]}},10577:{dir:e,HW:[],stretch:{min:0.5,top:[8639,i,0.12,0,1.1],ext:[9168,d],bot:[8643,i,0.12,0,1.1]}},10586:{dir:j,HW:[],stretch:{min:1,left:[8636,f],rep:[8722,f],right:[8739,d,0,-0.05,0.9]}},10587:{dir:j,HW:[],stretch:{min:1,left:[8739,d,-0.05,-0.05,0.9],rep:[8722,f],right:[8640,f]}},10588:{dir:e,HW:[],stretch:{min:0.7,bot:[8869,h,0,0,0.75],ext:[9168,d],top:[8638,i,0.12,0,1.1]}},10589:{dir:e,HW:[],stretch:{min:0.7,top:[8868,h,0,0,0.75],ext:[9168,d],bot:[8642,i,0.12,0,1.1]}},10590:{dir:j,HW:[],stretch:{min:1,left:[8637,f],rep:[8722,f],right:[8739,d,0,-0.05,0.9]}},10591:{dir:j,HW:[],stretch:{min:1,left:[8739,d,-0.05,-0.05,0.9],rep:[8722,f],right:[8641,f]}},10592:{dir:e,HW:[],stretch:{min:0.7,bot:[8869,h,0,0,0.75],ext:[9168,d],top:[8639,i,0.12,0,1.1]}},10593:{dir:e,HW:[],stretch:{min:0.7,top:[8868,h,0,0,0.75],ext:[9168,d],bot:[8643,i,0.12,0,1.1]}}};for(var b in c){if(c.hasOwnProperty(b)){k[b]=c[b]}}MathJax.Ajax.loadComplete(g.fontDir+"/fontdata-extra.js")})(MathJax.OutputJax["HTML-CSS"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/TeX/Size4/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/TeX/Size4/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.MathJax_Size4={directory:"Size4/Regular",family:"MathJax_Size4",testString:"() [] {}",32:[0,0,250,0,0],40:[1750,1249,792,237,758],41:[1750,1249,792,33,554],47:[1750,1249,1278,56,1221],91:[1750,1249,583,269,577],92:[1750,1249,1278,56,1221],93:[1750,1249,583,5,313],123:[1750,1249,806,144,661],125:[1750,1249,806,144,661],160:[0,0,250,0,0],710:[845,-561,1889,-14,1902],732:[823,-583,1889,1,1885],770:[845,-561,0,-1903,13],771:[823,-583,0,-1888,-4],8730:[1750,1250,1000,111,1020],8968:[1750,1249,639,269,633],8969:[1750,1249,639,5,369],8970:[1750,1249,639,269,633],8971:[1750,1249,639,5,369],9115:[1154,655,875,291,843],9116:[610,10,875,291,417],9117:[1165,644,875,291,843],9118:[1154,655,875,31,583],9119:[610,10,875,457,583],9120:[1165,644,875,31,583],9121:[1154,645,667,319,666],9122:[602,0,667,319,403],9123:[1155,644,667,319,666],9124:[1154,645,667,0,347],9125:[602,0,667,263,347],9126:[1155,644,667,0,347],9127:[899,10,889,384,718],9128:[1160,660,889,170,504],9129:[10,899,889,384,718],9130:[310,10,889,384,504],9131:[899,10,889,170,504],9132:[1160,660,889,384,718],9133:[10,899,889,170,504],9143:[935,885,1056,111,742],10216:[1750,1248,806,140,703],10217:[1750,1248,806,103,665],57344:[625,14,1056,702,742],57345:[605,14,1056,702,1076],57680:[120,213,450,-24,460],57681:[120,213,450,-10,474],57682:[333,0,450,-24,460],57683:[333,0,450,-10,474],57684:[120,0,400,-10,410]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"MathJax_Size4"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size4/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Normal/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Normal/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Normal={directory:"Normal/Regular",family:"GyrePagellaMathJax_Normal",testString:"\u00A0\u210E\uD835\uDC00\uD835\uDC01\uD835\uDC02\uD835\uDC03\uD835\uDC04\uD835\uDC05\uD835\uDC06\uD835\uDC07\uD835\uDC08\uD835\uDC09\uD835\uDC0A\uD835\uDC0B\uD835\uDC0C",32:[0,0,250,0,0],160:[0,0,250,0,0],8462:[733,9,500,10,471],119808:[686,3,778,24,757],119809:[681,3,667,39,611],119810:[695,17,722,44,695],119811:[681,3,833,35,786],119812:[681,3,611,39,577],119813:[681,3,556,28,539],119814:[695,17,833,47,776],119815:[681,3,833,36,796],119816:[681,3,389,39,350],119817:[681,213,389,-11,350],119818:[681,3,778,39,763],119819:[681,3,611,39,577],119820:[681,10,1000,32,968],119821:[681,16,833,35,798],119822:[695,17,833,47,787],119823:[681,3,611,39,594],119824:[695,184,833,47,787],119825:[681,3,722,39,708],119826:[695,17,611,57,559],119827:[681,3,667,17,650],119828:[681,17,778,26,760],119829:[681,3,778,20,763],119830:[686,3,1000,17,988],119831:[695,3,667,17,650],119832:[695,3,667,15,660],119833:[681,3,667,24,627],119834:[471,17,500,40,478],119835:[720,17,611,10,556],119836:[471,17,444,37,414],119837:[720,17,611,42,577],119838:[471,17,500,42,461],119839:[720,3,389,34,381],119840:[471,266,556,26,535],119841:[720,3,611,24,587],119842:[666,3,333,34,298],119843:[666,266,333,3,233],119844:[720,3,611,21,597],119845:[720,3,333,24,296],119846:[471,3,889,24,864],119847:[471,3,611,24,587],119848:[471,17,556,40,517],119849:[471,258,611,29,567],119850:[471,258,611,52,589],119851:[471,3,389,30,389],119852:[471,17,444,39,405],119853:[632,17,333,22,324],119854:[471,17,611,25,583],119855:[459,3,556,11,545],119856:[471,3,833,13,820],119857:[471,3,500,20,483],119858:[459,266,556,10,546],119859:[457,3,500,16,464],119860:[705,3,722,-19,677],119861:[692,3,611,26,559],119862:[706,18,667,45,651],119863:[692,3,778,28,741],119864:[692,3,611,30,570],119865:[692,3,556,0,548],119866:[706,18,722,50,694],119867:[692,3,778,-3,800],119868:[692,3,333,7,354],119869:[692,206,333,-35,358],119870:[692,3,667,13,683],119871:[692,3,556,16,523],119872:[692,18,944,-19,940],119873:[692,11,778,2,804],119874:[706,18,778,53,748],119875:[692,3,611,9,594],119876:[706,201,778,53,748],119877:[692,3,667,9,639],119878:[706,18,556,42,506],119879:[692,3,611,53,635],119880:[692,19,778,88,798],119881:[692,8,722,75,754],119882:[700,8,944,71,980],119883:[692,3,722,20,734],119884:[705,3,667,52,675],119885:[692,3,667,20,637],119886:[482,11,444,4,406],119887:[733,11,463,37,433],119888:[482,11,407,25,389],119889:[733,11,500,17,483],119890:[482,11,389,15,374],119891:[733,276,278,-162,413],119892:[482,276,500,-37,498],119894:[670,9,278,34,266],119895:[670,276,278,-70,273],119896:[733,9,444,8,449],119897:[733,9,278,36,251],119898:[482,9,778,24,740],119899:[482,9,556,24,514],119900:[482,11,444,17,411],119901:[482,276,500,-7,465],119902:[482,276,463,24,432],119903:[482,9,389,26,384],119904:[482,11,389,9,345],119905:[646,9,333,41,310],119906:[482,11,556,32,512],119907:[482,11,500,21,477],119908:[482,11,722,21,699],119909:[482,11,500,9,484],119910:[482,276,500,-8,490],119911:[482,11,444,-1,416],119912:[683,3,722,-35,685],119913:[682,3,667,8,629],119914:[695,17,685,69,695],119915:[682,3,778,0,747],119916:[681,3,611,11,606],119917:[681,3,556,-6,593],119918:[695,17,778,72,750],119919:[681,3,778,-12,826],119920:[681,3,389,-1,412],119921:[681,207,389,-29,417],119922:[681,3,722,-10,746],119923:[681,3,611,26,578],119924:[681,17,944,-23,985],119925:[681,3,778,-2,829],119926:[695,17,833,76,794],119927:[681,3,667,11,673],119928:[695,222,833,76,794],119929:[681,3,722,4,697],119930:[695,17,556,50,517],119931:[681,3,611,56,674],119932:[681,17,778,83,825],119933:[681,3,667,67,745],119934:[689,3,1000,67,1073],119935:[681,3,722,-9,772],119936:[695,3,611,54,675],119937:[681,3,667,1,676],119938:[470,17,556,44,519],119939:[726,17,537,44,494],119940:[469,17,444,32,436],119941:[726,17,556,38,550],119942:[469,17,444,28,418],119943:[726,271,333,-130,449],119944:[469,271,500,-50,529],119945:[726,17,556,22,522],119946:[675,17,333,26,301],119947:[675,271,333,-64,311],119948:[726,17,556,34,528],119949:[726,17,333,64,318],119950:[469,17,833,19,803],119951:[469,17,556,17,521],119952:[469,17,556,48,502],119953:[469,271,556,-21,516],119954:[469,271,537,32,513],119955:[469,17,389,20,411],119956:[469,17,444,25,406],119957:[636,17,389,42,409],119958:[469,17,556,22,521],119959:[469,17,556,19,513],119960:[469,17,833,27,802],119961:[469,17,500,-8,500],119962:[469,271,556,13,541],119963:[469,17,500,31,470],120484:[482,9,278,34,241],120485:[482,276,278,-70,228],120488:[686,3,748,6,739],120489:[681,3,659,31,603],120490:[681,3,562,31,542],120491:[686,3,662,25,637],120492:[681,3,606,31,569],120493:[681,3,670,25,628],120494:[681,3,822,31,791],120495:[695,17,831,47,787],120496:[681,3,389,40,351],120497:[681,3,761,31,755],120498:[686,3,748,6,739],120499:[681,10,1009,38,974],120500:[681,16,822,31,794],120501:[681,3,719,42,676],120502:[695,17,832,46,786],120503:[681,3,822,31,791],120504:[681,3,611,31,586],120505:[695,17,831,47,787],120506:[681,3,669,25,628],120507:[681,3,673,20,653],120508:[695,3,675,15,660],120509:[681,3,833,47,787],120510:[695,3,620,-8,625],120511:[681,3,742,4,738],120512:[695,3,827,27,804],120513:[676,13,662,25,637],120514:[469,17,563,43,563],120515:[718,272,617,71,576],120516:[469,232,571,-14,572],120517:[718,17,482,41,440],120518:[471,17,491,41,467],120519:[718,232,491,45,468],120520:[469,271,569,5,499],120521:[695,17,550,49,502],120522:[469,17,359,79,349],120523:[469,17,623,22,601],120524:[718,19,613,10,603],120525:[469,271,608,16,601],120526:[469,17,533,-9,494],120527:[718,232,476,54,477],120528:[469,17,539,41,496],120529:[493,17,777,55,754],120530:[469,271,570,69,529],120531:[469,232,486,48,464],120532:[482,17,660,54,637],120533:[493,17,618,32,594],120534:[469,17,538,-5,495],120535:[469,271,727,41,684],120536:[469,232,654,22,656],120537:[636,271,728,-5,687],120538:[469,17,802,41,759],120539:[740,17,571,47,512],120540:[471,17,576,69,536],120541:[695,17,602,22,580],120542:[469,17,693,39,654],120543:[633,268,722,41,680],120544:[469,271,561,70,519],120545:[559,17,803,41,760],120546:[700,3,744,-35,697],120547:[692,3,624,33,601],120548:[692,3,539,-17,609],120549:[700,3,616,-33,572],120550:[692,3,615,7,640],120551:[692,3,661,-23,705],120552:[692,3,819,-17,878],120553:[709,20,833,67,813],120554:[692,3,334,-17,393],120555:[692,3,698,-18,761],120556:[700,3,720,-46,685],120557:[692,13,934,-22,987],120558:[692,20,836,-18,885],120559:[692,3,693,16,683],120560:[709,20,833,66,811],120561:[692,3,819,-17,878],120562:[692,3,592,-17,627],120563:[709,20,833,67,813],120564:[692,3,696,4,672],120565:[692,3,602,79,666],120566:[705,3,634,78,717],120567:[692,3,833,71,806],120568:[700,3,643,-31,704],120569:[692,3,767,94,832],120570:[709,3,822,4,799],120571:[690,13,616,80,684],120572:[482,11,537,22,496],120573:[711,277,582,7,534],120574:[482,226,571,14,589],120575:[711,11,458,48,450],120576:[484,11,444,39,401],120577:[711,226,454,47,539],120578:[482,276,526,46,506],120579:[711,11,492,71,493],120580:[482,9,285,54,264],120581:[482,9,518,61,526],120582:[711,12,569,-32,543],120583:[482,276,596,32,549],120584:[482,12,499,41,517],120585:[711,226,456,48,540],120586:[482,11,484,53,454],120587:[493,11,677,68,705],120588:[482,276,524,-6,495],120589:[482,226,472,38,454],120590:[494,11,582,52,639],120591:[493,11,559,68,594],120592:[482,11,528,56,510],120593:[482,276,638,50,610],120594:[482,226,557,-44,588],120595:[646,276,646,48,640],120596:[482,11,765,42,759],120597:[733,9,545,64,526],120598:[482,11,489,54,491],120599:[711,11,553,57,581],120600:[483,17,660,72,609],120601:[644,274,637,54,605],120602:[482,276,535,55,492],120603:[548,11,765,42,759],120604:[686,3,733,-35,690],120605:[681,3,646,22,627],120606:[681,3,551,-10,609],120607:[686,3,649,-13,593],120608:[681,3,594,22,625],120609:[681,3,657,-16,692],120610:[681,3,806,-10,855],120611:[695,17,814,56,799],120612:[681,3,381,-1,424],120613:[681,3,746,-10,795],120614:[686,3,733,-35,690],120615:[681,10,989,-3,1035],120616:[681,16,806,-10,858],120617:[681,3,705,22,693],120618:[695,17,815,55,798],120619:[681,3,806,-10,855],120620:[681,3,599,-10,630],120621:[695,17,814,56,799],120622:[681,3,656,-16,640],120623:[681,3,660,84,719],120624:[695,3,661,84,726],120625:[681,3,816,61,795],120626:[695,3,608,-48,691],120627:[681,3,727,77,803],120628:[695,3,810,-4,806],120629:[676,13,649,95,701],120630:[469,17,536,20,514],120631:[718,272,588,-21,551],120632:[469,232,544,12,585],120633:[718,17,459,34,483],120634:[471,17,468,24,444],120635:[718,232,468,40,525],120636:[469,271,542,41,523],120637:[695,17,524,61,526],120638:[469,17,342,48,313],120639:[469,17,593,55,570],120640:[718,19,584,-29,552],120641:[469,271,579,3,551],120642:[469,17,508,27,527],120643:[718,232,453,49,534],120644:[469,17,513,33,495],120645:[493,17,740,61,778],120646:[469,271,543,-13,526],120647:[469,232,463,36,451],120648:[482,17,629,46,664],120649:[493,17,589,65,626],120650:[469,17,512,33,507],120651:[469,271,692,31,675],120652:[469,232,623,-42,582],120653:[636,271,693,33,690],120654:[469,17,764,37,759],120655:[740,17,544,70,529],120656:[471,17,549,64,538],120657:[695,17,573,59,618],120658:[469,17,660,67,609],120659:[633,268,688,36,667],120660:[469,271,534,54,517],120661:[559,17,765,37,760],120782:[660,17,500,33,468],120783:[670,3,500,35,455],120784:[660,3,500,25,472],120785:[660,17,500,22,458],120786:[672,3,500,12,473],120787:[656,17,500,42,472],120788:[660,17,500,37,469],120789:[656,3,500,46,493],120790:[660,17,500,34,467],120791:[660,17,500,31,463]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Normal"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Normal/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Variants/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Variants/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Alphabets/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Alphabets/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Alphabets={directory:"Alphabets/Regular",family:"GyrePagellaMathJax_Alphabets",testString:"\u00A0\u0E3F\u2103\u2107\u2109\u2116\u2117\u211E\u2120\u2122\u2126\u212A\u212B\u212E\uFEFF",32:[0,0,250,0,0],160:[0,0,250,0,0],3647:[775,83,611,26,576],8451:[709,20,1077,50,1038],8455:[689,20,500,30,477],8457:[692,3,919,50,899],8470:[692,20,1096,0,1050],8471:[668,19,747,31,718],8478:[692,3,668,22,669],8480:[700,-320,938,40,898],8482:[692,-326,979,40,939],8486:[709,3,839,38,801],8490:[692,3,726,22,719],8491:[939,3,778,15,756],8494:[623,0,772,40,732],65279:[0,0,0,0,0]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Alphabets"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Alphabets/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Symbols/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Symbols/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Symbols={directory:"Symbols/Regular",family:"GyrePagellaMathJax_Symbols",testString:"\u00A0\u2300\u2305\u2306\u2310\u2319\u231C\u231D\u231E\u231F\u2320\u2321\u2329\u232A\u239B",32:[0,0,250,0,0],160:[0,0,250,0,0],8960:[564,64,788,80,708],8965:[444,-56,760,80,680],8966:[554,54,760,80,680],8976:[280,0,790,80,710],8985:[500,-220,790,80,710],8988:[680,-450,390,80,310],8989:[680,-450,390,80,310],8990:[50,180,390,80,310],8991:[50,180,390,80,310],8992:[1212,0,737,318,657],8993:[1194,18,737,80,418],9001:[658,158,391,80,311],9002:[658,158,391,80,311],9115:[1208,0,679,143,583],9116:[396,0,679,143,223],9117:[1208,0,679,143,583],9118:[1208,0,679,96,536],9119:[396,0,679,456,536],9120:[1208,0,679,96,536],9121:[1214,0,521,143,425],9122:[810,0,521,143,223],9123:[1214,0,521,143,425],9124:[1214,0,521,96,378],9125:[810,0,521,298,378],9126:[1214,0,521,96,378],9127:[616,0,589,252,493],9128:[1194,0,589,96,332],9129:[616,0,589,252,493],9130:[596,0,589,257,337],9131:[616,0,589,96,337],9132:[1194,0,589,257,493],9133:[616,0,589,96,337],9134:[580,0,760,328,432],9138:[829,0,1408,80,1248],9139:[896,4,1408,80,1328],9143:[1623,0,770,120,610],10178:[650,0,760,80,680],10200:[650,150,860,80,780],10201:[650,150,860,80,780],10202:[650,150,1203,80,1123],10203:[650,150,1203,80,1123],10204:[410,-90,920,80,840],10205:[650,150,1360,80,1280],10206:[650,150,1360,80,1280],10208:[576,76,595,80,515],10209:[471,-29,603,80,523],10210:[471,-29,698,80,618],10211:[471,-29,698,80,618],10214:[670,170,430,120,350],10215:[670,170,430,80,310],10218:[658,158,611,80,531],10219:[658,158,611,80,531]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Symbols"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Symbols/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Size1/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/Size1/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.GyrePagellaMathJax_Size1={directory:"Size1/Regular",family:"GyrePagellaMathJax_Size1",testString:"\u00A0\u0302\u0303\u0305\u0306\u030C\u0311\u032C\u032D\u032E\u032F\u0330\u0332\u0333\u033F",32:[0,0,250,0,0],40:[744,244,456,124,374],41:[744,244,456,82,332],47:[774,274,574,80,494],91:[750,250,428,124,346],92:[774,274,574,80,494],93:[750,250,428,82,304],123:[749,249,441,82,359],124:[730,230,210,80,130],125:[749,249,441,82,359],160:[0,0,250,0,0],770:[712,-544,613,0,613],771:[700,-544,608,0,608],773:[646,-598,500,0,500],774:[708,-553,631,0,631],780:[710,-542,613,0,613],785:[720,-564,631,0,631],812:[-60,228,613,0,613],813:[-70,238,613,0,613],814:[-60,216,631,0,631],815:[-78,234,631,0,631],816:[-78,234,608,0,608],818:[-60,108,500,0,500],819:[-60,216,500,0,500],831:[754,-598,500,0,500],8214:[730,230,380,80,300],8260:[774,274,574,80,494],8400:[784,-640,670,80,590],8401:[784,-640,670,80,590],8406:[784,-544,670,80,590],8407:[784,-544,670,80,590],8417:[784,-544,742,80,662],8425:[772,-647,740,0,740],8428:[-170,314,670,80,590],8429:[-170,314,670,80,590],8430:[-74,314,670,80,590],8431:[-74,314,670,80,590],8512:[971,471,1326,80,1246],8592:[400,-100,1370,80,1290],8593:[860,350,460,80,380],8594:[400,-100,1370,80,1290],8595:[850,360,460,80,380],8596:[400,-100,1455,80,1375],8597:[898,397,460,80,380],8598:[681,195,1037,80,957],8599:[681,195,1037,80,957],8600:[695,181,1037,80,957],8601:[695,181,1037,80,957],8602:[400,-100,1370,80,1290],8603:[400,-100,1370,80,1290],8606:[400,-100,1445,80,1365],8607:[898,387,460,80,380],8608:[400,-100,1445,80,1365],8609:[887,398,460,80,380],8610:[400,-100,1455,80,1375],8611:[400,-100,1455,80,1375],8612:[400,-100,1370,80,1290],8613:[860,350,460,80,380],8614:[400,-100,1370,80,1290],8615:[850,360,460,80,380],8617:[490,-100,1400,80,1320],8618:[490,-100,1400,80,1320],8619:[490,-40,1400,80,1320],8620:[490,-40,1400,80,1320],8621:[400,-100,1455,80,1375],8622:[400,-100,1455,80,1375],8624:[708,207,710,80,630],8625:[708,207,710,80,630],8626:[707,208,710,80,630],8627:[707,208,710,80,630],8630:[640,-240,1183,80,1103],8631:[640,-240,1183,80,1103],8636:[400,-220,1370,80,1290],8637:[280,-100,1370,80,1290],8638:[860,350,340,80,260],8639:[860,350,340,80,260],8640:[400,-220,1370,80,1290],8641:[280,-100,1370,80,1290],8642:[850,360,340,80,260],8643:[850,360,340,80,260],8644:[570,70,1380,80,1300],8645:[860,360,800,80,720],8646:[570,70,1380,80,1300],8647:[570,70,1370,80,1290],8648:[860,350,800,80,720],8649:[570,70,1370,80,1290],8650:[850,360,800,80,720],8651:[510,10,1379,80,1299],8652:[510,10,1379,80,1299],8653:[550,50,1370,80,1290],8654:[550,50,1455,80,1375],8655:[550,50,1370,80,1290],8656:[450,-50,1370,80,1290],8657:[860,350,560,80,480],8658:[450,-50,1370,80,1290],8659:[850,360,560,80,480],8660:[450,-50,1455,80,1375],8661:[898,397,560,80,480],8662:[681,259,1100,80,1020],8663:[681,259,1100,80,1020],8664:[759,181,1100,80,1020],8665:[759,181,1100,80,1020],8666:[525,25,1370,80,1290],8667:[525,25,1370,80,1290],8668:[400,-100,1370,80,1290],8669:[400,-100,1370,80,1290],8678:[450,-50,1497,80,1417],8679:[930,407,560,80,480],8680:[450,-50,1497,80,1417],8681:[907,430,560,80,480],8691:[930,430,560,80,480],8693:[860,360,800,80,720],8694:[740,240,1370,80,1290],8719:[971,471,1314,80,1234],8720:[971,471,1314,80,1234],8721:[971,471,1246,80,1166],8730:[840,310,703,120,733],8739:[730,230,210,80,130],8741:[730,230,380,80,300],8747:[1263,763,715,80,635],8748:[1263,763,1087,80,1007],8749:[1263,763,1459,80,1379],8750:[1263,763,772,80,692],8751:[1263,763,1144,80,1064],8752:[1263,763,1516,80,1436],8753:[1263,763,811,80,771],8754:[1263,763,820,80,780],8755:[1263,763,773,80,733],8866:[650,150,1360,80,1280],8867:[650,150,1360,80,1280],8868:[650,150,860,80,780],8869:[650,150,860,80,780],8896:[969,442,1000,80,920],8897:[942,469,1000,80,920],8898:[960,442,1000,80,920],8899:[942,460,1000,80,920],8968:[750,230,428,124,346],8969:[750,230,428,82,304],8970:[730,250,428,124,346],8971:[730,250,428,82,304],9001:[781,281,419,82,337],9002:[781,281,419,82,337],9140:[772,-647,740,0,740],9141:[-177,302,740,0,740],9180:[762,-603,1028,0,1028],9181:[-133,292,1028,0,1028],9182:[797,-590,1038,0,1038],9183:[-120,327,1038,0,1038],9184:[729,-529,1064,0,1064],9185:[-59,259,1064,0,1064],10145:[450,-50,1445,80,1365],10214:[750,250,444,124,362],10215:[750,250,444,82,320],10216:[781,281,419,82,337],10217:[781,281,419,82,337],10218:[781,281,654,82,572],10219:[781,281,654,82,572],10222:[744,244,350,124,268],10223:[744,244,350,82,226],10502:[450,-50,1445,80,1365],10503:[450,-50,1445,80,1365],10752:[844,344,1348,80,1268],10753:[844,344,1348,80,1268],10754:[844,344,1348,80,1268],10755:[942,460,1000,80,920],10756:[942,460,1000,80,920],10757:[960,424,1000,80,920],10758:[924,460,1000,80,920],10761:[737,237,1134,80,1054],10764:[1263,763,1831,80,1751],10769:[1263,763,811,80,771],11012:[450,-50,1519,80,1439],11013:[450,-50,1445,80,1365],11014:[898,387,560,80,480],11015:[887,398,560,80,480],11020:[450,-50,1455,80,1375],11021:[898,397,560,80,480],11057:[740,240,1370,80,1290]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"GyrePagellaMathJax_Size1"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size1/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/Gyre-Pagella/SansSerif/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/Gyre-Pagella/SansSerif/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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States of matter

In this chapter we will explore the states of matter and then look at the kinetic molecular theory. Matter exists in three states: solid, liquid and gas. We
will also examine how the kinetic theory of matter helps explain boiling and melting points as well as other properties of matter.

Chapter introduction

All matter is made up of particles. We can see this when we look at diffusion.

Definition 1: Diffusion

Diffusion is the movement of particles from a high concentration to a low concentration.
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OPS/xhtml/science11/mathjax/jax/output/NativeMML/jax.js
/*
 *  /MathJax/jax/output/NativeMML/jax.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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F, = 15cos(63 °)
=681 N
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/config.js
/*
 *  /MathJax/jax/output/HTML-CSS/config.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"]=MathJax.OutputJax({id:"HTML-CSS",version:"2.3",directory:MathJax.OutputJax.directory+"/HTML-CSS",extensionDir:MathJax.OutputJax.extensionDir+"/HTML-CSS",autoloadDir:MathJax.OutputJax.directory+"/HTML-CSS/autoload",fontDir:MathJax.OutputJax.directory+"/HTML-CSS/fonts",webfontDir:MathJax.OutputJax.fontDir+"/HTML-CSS",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,availableFonts:["STIX","TeX"],preferredFont:"TeX",webFont:"TeX",imageFont:"TeX",undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",mtextFontInherit:false,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},styles:{".MathJax_Display":{"text-align":"center",margin:"1em 0em"},".MathJax .merror":{"background-color":"#FFFF88",color:"#CC0000",border:"1px solid #CC0000",padding:"1px 3px","font-style":"normal","font-size":"90%"},"#MathJax_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')",padding:"3px 4px","z-index":401}}}});if(MathJax.Hub.Browser.isMSIE&&document.documentMode>=9){delete MathJax.OutputJax["HTML-CSS"].config.styles["#MathJax_Tooltip"].filter}if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax["HTML-CSS"].Register("jax/mml")}MathJax.Hub.Register.StartupHook("End Config",[function(b,c){var a=b.Insert({minBrowserVersion:{Firefox:3,Opera:9.52,MSIE:6,Chrome:0.3,Safari:2,Konqueror:4},inlineMathDelimiters:["$","$"],displayMathDelimiters:["$$","$$"],multilineDisplay:true,minBrowserTranslate:function(f){var e=b.getJaxFor(f),k=["[Math]"],j;var h=document.createElement("span",{className:"MathJax_Preview"});if(e.inputJax==="TeX"){if(e.root.Get("displaystyle")){j=a.displayMathDelimiters;k=[j[0]+e.originalText+j[1]];if(a.multilineDisplay){k=k[0].split(/\n/)}}else{j=a.inlineMathDelimiters;k=[j[0]+e.originalText.replace(/^\s+/,"").replace(/\s+$/,"")+j[1]]}}for(var g=0,d=k.length;g<d;g++){h.appendChild(document.createTextNode(k[g]));if(g<d-1){h.appendChild(document.createElement("br"))}}f.parentNode.insertBefore(h,f)}},(b.config["HTML-CSS"]||{}));if(b.Browser.version!=="0.0"&&!b.Browser.versionAtLeast(a.minBrowserVersion[b.Browser]||0)){c.Translate=a.minBrowserTranslate;b.Config({showProcessingMessages:false});MathJax.Message.Set(["MathJaxNotSupported","Your browser does not support MathJax"],null,4000);b.Startup.signal.Post("MathJax not supported")}},MathJax.Hub,MathJax.OutputJax["HTML-CSS"]]);MathJax.OutputJax["HTML-CSS"].loadComplete("config.js");




OPS/xhtml/science11/mathjax/jax/output/NativeMML/config.js
/*
 *  /MathJax/jax/output/NativeMML/config.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.NativeMML=MathJax.OutputJax({id:"NativeMML",version:"2.3",directory:MathJax.OutputJax.directory+"/NativeMML",extensionDir:MathJax.OutputJax.extensionDir+"/NativeMML",config:{matchFontHeight:true,scale:100,minScaleAdjust:50,styles:{"div.MathJax_MathML":{"text-align":"center",margin:".75em 0px"}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.NativeMML.Register("jax/mml")}MathJax.OutputJax.NativeMML.loadComplete("config.js");
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/imageFonts.js
/*
 *  /MathJax/jax/output/HTML-CSS/imageFonts.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(b,c,a){var d="2.3";b.Register.LoadHook(c.fontDir+"/fontdata.js",function(){c.Augment({allowWebFonts:false,imgDir:c.webfontDir+"/png",imgPacked:(MathJax.isPacked?"":"/unpacked"),imgSize:["050","060","071","085",100,120,141,168,200,238,283,336,400,476],imgBaseIndex:4,imgSizeForEm:{},imgSizeForScale:{},imgZoom:1,handleImg:function(t,i,r,h,u){if(u.length){this.addText(t,u)}var s=r[5].orig;if(!s){s=r[5].orig=[r[0],r[1],r[2],r[3],r[4]]}var m=this.imgZoom;if(!t.scale){t.scale=1}var p=this.imgIndex(t.scale*m);if(p==this.imgEmWidth.length-1&&this.em*t.scale*m/this.imgEmWidth[p]>1.1){m=this.imgEmWidth[p]/(this.em*t.scale)}var q=this.imgEmWidth[p]/(this.em*(t.scale||1)*m);r[0]=s[0]*q;r[1]=s[1]*q;r[2]=s[2]*q;r[3]=s[3]*q;r[4]=s[4]*q;var k=this.imgDir+"/"+i.directory+"/"+this.imgSize[p];var l=h.toString(16).toUpperCase();while(l.length<4){l="0"+l}var j=k+"/"+l+".png";var o=r[5].img[p];var g={width:Math.floor(o[0]/m+0.5)+"px",height:Math.floor(o[1]/m+0.5)+"px"};if(o[2]){g.verticalAlign=Math.floor(-o[2]/m+0.5)+"px"}if(r[3]<0){g.marginLeft=this.Em(r[3]/1000)}if(r[4]!=r[2]){g.marginRight=this.Em((r[2]-r[4])/1000)}if(this.msieIE6){g.filter="progid:DXImageTransform.Microsoft.AlphaImageLoader(src='"+a.fileURL(j)+"', sizingMethod='scale')";j=this.directory+"/blank.gif"}this.addElement(t,"img",{src:a.fileURL(j),style:g,isMathJax:true});return""},defineImageData:function(i){for(var g in i){if(i.hasOwnProperty(g)){var h=c.FONTDATA.FONTS[g];if(h){g=i[g];for(var j in g){if(g.hasOwnProperty(j)&&h[j]){h[j][5]={img:g[j]}}}}}}},initImg:function(j){if(this.imgSizeForEm[this.em]){this.imgBaseIndex=this.imgSizeForEm[this.em]}for(var h=0,g=this.imgEmWidth.length-1;h<g;h++){if(this.em<=this.imgEmWidth[h]){break}}if(h&&this.imgEmWidth[h]-this.em>this.em-this.imgEmWidth[h-1]){h--}this.imgSizeForEm[this.em]=this.imgBaseIndex=h;this.imgZoom=this.imgBrowserZoom()},imgIndex:function(k){if(!k){return this.imgBaseIndex}if(!this.imgSizeForScale[this.em]){this.imgSizeForScale[this.em]={}}if(this.imgSizeForScale[this.em][k]){return this.imgSizeForScale[this.em][k]}var j=this.em*k;for(var h=0,g=this.imgEmWidth.length-1;h<g;h++){if(j<=this.imgEmWidth[h]){break}}if(h&&this.imgEmWidth[h]-j>j-this.imgEmWidth[h-1]){h--}this.imgSizeForScale[this.em][k]=h;return h},imgBrowserZoom:function(){return 1}});b.Browser.Select({Firefox:function(h){var g=c.addElement(document.body,"div",{style:{display:"none",visibility:"hidden",overflow:"scroll",position:"absolute",top:0,left:0,width:"200px",height:"200px",padding:0,border:0,margin:0}});var i=c.addElement(g,"div",{style:{position:"absolute",left:0,top:0,right:0,bottom:0,padding:0,border:0,margin:0}});c.Augment({imgSpaceBug:true,imgSpace:"\u00A0",imgZoomLevel:(h.isMac?{50:0.3,30:0.5,22:0.67,19:0.8,16:0.9,15:1,13:1.1,12:1.2,11:1.33,10:1.5,9:1.7,7:2,6:2.4,5:3,0:15}:{56:0.3,34:0.5,25:0.67,21:0.8,19:0.9,17:1,15:1.1,14:1.2,13:1.33,11:1.5,10:1.7,8:2,7:2.4,6:3,0:17}),imgZoomDiv:g,imgBrowserZoom:function(){var j=this.imgZoomLevel;g.style.display="";var k=(g.offsetWidth-i.offsetWidth);k=(j[k]?j[k]:j[0]/k);g.style.display="none";return k}})},Safari:function(g){c.Augment({imgBrowserZoom:function(){return 3}})},Chrome:function(g){c.Augment({imgHeightBug:true,imgBrowserZoom:function(){return 3}})},Opera:function(g){c.Augment({imgSpaceBug:true,imgSpace:"\u00A0\u00A0",imgDoc:(document.compatMode=="BackCompat"?document.body:document.documentElement),imgBrowserZoom:function(){if(g.isMac){return 3}var h=this.imgDoc.clientHeight,i=Math.floor(15*h/window.innerHeight);if(this.imgDoc.clientWidth<this.imgDoc.scrollWidth-i){h+=i}return parseFloat((window.innerHeight/h).toFixed(1))}})}});var f=function(){var h=c.FONTDATA.FONTS.MathJax_Main[8212][5].img;c.imgEmWidth=[];for(var j=0,g=h.length;j<g;j++){c.imgEmWidth[j]=h[j][0]}};var e=c.imgDir+c.imgPacked;MathJax.Callback.Queue(["Require",a,e+"/imagedata.js"],f,["loadComplete",a,c.directory+"/imageFonts.js"])})})(MathJax.Hub,MathJax.OutputJax["HTML-CSS"],MathJax.Ajax);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/autoload/annotation-xml.js
/*
 *  /MathJax/jax/output/HTML-CSS/autoload/annotation-xml.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a["annotation-xml"].Augment({toHTML:function(f){f=this.HTMLhandleSize(this.HTMLcreateSpan(f));var g=this.Get("encoding");for(var e=0,d=this.data.length;e<d;e++){this.data[e].toHTML(f,g)}this.HTMLhandleSpace(f);this.HTMLhandleColor(f);return f},HTMLgetScale:function(){return this.SUPER(arguments).HTMLgetScale.call(this)/b.scale}});a.xml.Augment({toHTML:function(f,g){for(var e=0,d=this.data.length;e<d;e++){f.appendChild(this.data[e].cloneNode(true))}f.bbox.w=b.getW(f);f.bbox.rw=f.bbox.w;var h=b.getHD(f);f.bbox.h=h.h;f.bbox.d=h.d}});MathJax.Hub.Startup.signal.Post("HTML-CSS annotation-xml Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/annotation-xml.js")});




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/autoload/ms.js
/*
 *  /MathJax/jax/output/HTML-CSS/autoload/ms.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var c="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];a.ms.Augment({toHTML:function(e){e=this.HTMLhandleSize(this.HTMLcreateSpan(e));var d=this.getValues("lquote","rquote");var g=this.data.join("");var f=[];if(d.lquote.length===1){f.push(this.HTMLquoteRegExp(d.lquote))}if(d.rquote.length===1){f.push(this.HTMLquoteRegExp(d.rquote))}if(f.length){g=g.replace(RegExp("("+f.join("|")+")","g"),"\\$1")}this.HTMLhandleVariant(e,this.HTMLgetVariant(),d.lquote+g+d.rquote);this.HTMLhandleSpace(e);this.HTMLhandleColor(e);this.HTMLhandleDir(e);return e},HTMLquoteRegExp:function(d){return d.replace(/([.*+?|{}()\[\]\\])/g,"\\$1")}});a.ms.prototype.defaults.mathvariant="monospace";MathJax.Hub.Startup.signal.Post("HTML-CSS ms Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/ms.js")});




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/autoload/menclose.js
/*
 *  /MathJax/jax/output/HTML-CSS/autoload/menclose.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var d="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];var c="http://www.w3.org/2000/svg";var f="urn:schemas-microsoft-com:vml";var e="mjxvml";a.menclose.Augment({toHTML:function(ac){var j=this.getValues("notation","thickness","padding","mathcolor","color");if(j.color&&!this.mathcolor){j.mathcolor=j.color}if(j.thickness==null){j.thickness=".075em"}if(j.padding==null){j.padding=".2em"}ac=this.HTMLcreateSpan(ac);var V=this.HTMLgetMu(ac),af=this.HTMLgetScale();var X=b.length2em(j.padding,V,1/b.em)*af;var N=b.length2em(j.thickness,V,1/b.em);var E=b.Em(N)+" solid";var z=b.createStack(ac);var v=b.createBox(z);this.HTMLmeasureChild(0,v);var K=v.bbox.h+X+N,P=v.bbox.d+X+N,o=v.bbox.w+2*(X+N);var O=b.createFrame(z,K+P,0,o,N,"none");O.id="MathJax-frame-"+this.spanID;b.addBox(z,O);z.insertBefore(O,v);var s=0,U=0,u=0,A=0,M=0,J=0;var S,g;var I,ad,Q;if(!j.mathcolor){j.mathcolor="black"}else{ac.style.color=j.mathcolor}var k=MathJax.Hub.SplitList(j.notation),q={};for(var ab=0,Z=k.length;ab<Z;ab++){q[k[ab]]=true}if(q[a.NOTATION.UPDIAGONALARROW]){q[a.NOTATION.UPDIAGONALSTRIKE]=false}var G;for(var Y in q){if(!q.hasOwnProperty(Y)||!q[Y]){continue}switch(Y){case a.NOTATION.BOX:O.style.border=E;if(!b.msieBorderWidthBug){s=U=A=u=N}break;case a.NOTATION.ROUNDEDBOX:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}Q=Math.floor(1000*Math.min(o,K+P)-2*N);I=Math.floor(4000*(o-2*N)),ad=Math.floor(4000*(K+P-2*N));this.HTMLvmlElement(g,"shape",{style:{width:this.HTMLpx(o-2*N),height:this.HTMLpx(K+P-2*N),left:this.HTMLpx(N,0.5),top:this.HTMLpx(N,0.5)},path:"m "+Q+",0 qx 0,"+Q+" l 0,"+(ad-Q)+" qy "+Q+","+ad+" l "+(I-Q)+","+ad+" qx "+I+","+(ad-Q)+" l "+I+","+Q+" qy "+(I-Q)+",0 x e",coordsize:I+","+ad})}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}this.HTMLsvgElement(S.firstChild,"rect",{x:1,y:1,width:this.HTMLpx(o-N)-1,height:this.HTMLpx(K+P-N)-1,rx:this.HTMLpx(Math.min(K+P,o)/4)})}break;case a.NOTATION.CIRCLE:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}this.HTMLvmlElement(g,"oval",{style:{width:this.HTMLpx(o-2*N),height:this.HTMLpx(K+P-2*N),left:this.HTMLpx(N,0.5),top:this.HTMLpx(N,0.5)}})}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}this.HTMLsvgElement(S.firstChild,"ellipse",{rx:this.HTMLpx(o/2-N),ry:this.HTMLpx((K+P)/2-N),cx:this.HTMLpx(o/2),cy:this.HTMLpx((K+P)/2)})}break;case a.NOTATION.LEFT:O.style.borderLeft=E;if(!b.msieBorderWidthBug){A=N}break;case a.NOTATION.ACTUARIAL:O.style.borderTop=E;if(!b.msieBorderWidthBug){s=N;O.bbox.w+=X-N}case a.NOTATION.RIGHT:O.style.borderRight=E;if(!b.msieBorderWidthBug){u=N}break;case a.NOTATION.VERTICALSTRIKE:G=b.createRule(z,K+P-N/2,0,N);b.addBox(z,G);b.placeBox(G,X+N+v.bbox.w/2,-P,true);break;case a.NOTATION.TOP:O.style.borderTop=E;if(!b.msieBorderWidthBug){s=N}break;case a.NOTATION.BOTTOM:O.style.borderBottom=E;if(!b.msieBorderWidthBug){U=N}break;case a.NOTATION.HORIZONTALSTRIKE:G=b.createRule(z,N,0,o-N/2);b.addBox(z,G);b.placeBox(G,0,(K+P)/2-P,true);break;case a.NOTATION.UPDIAGONALSTRIKE:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}G=this.HTMLvmlElement(g,"line",{from:"0,"+this.HTMLpx(K+P-N),to:this.HTMLpx(o)+",0"})}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}this.HTMLsvgElement(S.firstChild,"line",{x1:1,y1:this.HTMLpx(K+P-N),x2:this.HTMLpx(o-N),y2:this.HTMLpx(N)})}break;case a.NOTATION.UPDIAGONALARROW:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}G=this.HTMLvmlElement(g,"line",{from:"0,"+this.HTMLpx(K+P-N),to:this.HTMLpx(o)+","+this.HTMLpx(N)});this.HTMLvmlElement(G,"stroke",{endarrow:"classic"})}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}var aa=Math.sqrt(o*o+(K+P)*(K+P)),ae=1/aa*10*af/b.em*N/0.075;I=o*ae;ad=(K+P)*ae;var F=o-N/2,C=N/2;if(C+ad-0.4*I<0){C=0.4*I-ad}this.HTMLsvgElement(S.firstChild,"line",{x1:1,y1:this.HTMLpx(K+P-N),x2:this.HTMLpx(F-0.7*I),y2:this.HTMLpx(C+0.7*ad)});this.HTMLsvgElement(S.firstChild,"polygon",{points:this.HTMLpx(F)+","+this.HTMLpx(C)+" "+this.HTMLpx(F-I-0.4*ad)+","+this.HTMLpx(C+ad-0.4*I)+" "+this.HTMLpx(F-0.7*I)+","+this.HTMLpx(C+0.7*ad)+" "+this.HTMLpx(F-I+0.4*ad)+","+this.HTMLpx(C+ad+0.4*I)+" "+this.HTMLpx(F)+","+this.HTMLpx(C),fill:j.mathcolor,stroke:"none"})}break;case a.NOTATION.DOWNDIAGONALSTRIKE:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}this.HTMLvmlElement(g,"line",{from:"0,0",to:this.HTMLpx(o)+","+this.HTMLpx(K+P-N)})}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}this.HTMLsvgElement(S.firstChild,"line",{x1:1,y1:this.HTMLpx(N),x2:this.HTMLpx(o-N),y2:this.HTMLpx(K+P-N)})}break;case a.NOTATION.MADRUWB:O.style.borderBottom=E;O.style.borderRight=E;if(!b.msieBorderWidthBug){U=u=N}break;case a.NOTATION.RADICAL:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}this.HTMLvmlElement(g,"shape",{style:{width:this.HTMLpx(o),height:this.HTMLpx(K+P)},path:"m "+this.HTMLpt(N/2,0.6*(K+P))+" l "+this.HTMLpt(X,K+P-N)+" "+this.HTMLpt(2*X,N/2)+" "+this.HTMLpt(o,N/2)+" e",coordsize:this.HTMLpt(o,K+P)});M=X}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}this.HTMLsvgElement(S.firstChild,"path",{d:"M 1,"+this.HTMLpx(0.6*(K+P))+" L "+this.HTMLpx(X)+","+this.HTMLpx(K+P)+" L "+this.HTMLpx(2*X)+",1 L "+this.HTMLpx(o)+",1"});b.placeBox(S.parentNode,0,X/2-P,true);M=X;J=N}break;case a.NOTATION.LONGDIV:if(b.useVML){if(!g){g=this.HTMLvml(z,K,P,o,N,j.mathcolor)}this.HTMLvmlElement(g,"line",{from:"0,"+this.HTMLpx(N/2),to:this.HTMLpx(o-N)+","+this.HTMLpx(N/2)});this.HTMLvmlElement(g,"arc",{style:{width:this.HTMLpx(2*X),height:this.HTMLpx(K+P-2*N),left:this.HTMLpx(-X),top:this.HTMLpx(N)},startangle:"10",endangle:"170"});M=X}else{if(!S){S=this.HTMLsvg(z,K,P,o,N,j.mathcolor)}this.HTMLsvgElement(S.firstChild,"path",{d:"M "+this.HTMLpx(o)+",1 L 1,1 a"+this.HTMLpx(X)+","+this.HTMLpx((K+P)/2-N)+" 0 0,1 1,"+this.HTMLpx(K+P-2*N)});b.placeBox(S.parentNode,0,N-P,true);M=X;J=N}break}}O.style.width=b.Em(o-A-u);O.style.height=b.Em(K+P-s-U);b.placeBox(O,0,J-P,true);b.placeBox(v,M+X+N,0);this.HTMLhandleSpace(ac);this.HTMLhandleColor(ac);return ac},HTMLpx:function(g){return(g*b.em)},HTMLpt:function(g,h){return Math.floor(1000*g)+","+Math.floor(1000*h)},HTMLhandleColor:function(h){var i=document.getElementById("MathJax-frame-"+this.spanID);if(i){var g=this.getValues("mathbackground","background");if(this.style&&h.style.backgroundColor){g.mathbackground=h.style.backgroundColor;h.style.backgroundColor=""}if(g.background&&!this.mathbackground){g.mathbackground=g.background}if(g.mathbackground&&g.mathbackground!==a.COLOR.TRANSPARENT){i.style.backgroundColor=g.mathbackground}}else{this.SUPER(arguments).HTMLhandleColor.call(this,h)}},HTMLsvg:function(h,l,m,g,k,j){var i=document.createElementNS(c,"svg");if(i.style){i.style.width=b.Em(g);i.style.height=b.Em(l+m)}var n=b.createBox(h);n.appendChild(i);b.placeBox(n,0,-m,true);this.HTMLsvgElement(i,"g",{fill:"none",stroke:j,"stroke-width":k*b.em});return i},HTMLsvgElement:function(g,h,i){var j=document.createElementNS(c,h);j.isMathJax=true;if(i){for(var k in i){if(i.hasOwnProperty(k)){j.setAttributeNS(null,k,i[k].toString())}}}g.appendChild(j);return j},HTMLvml:function(i,l,m,h,k,j){var g=b.createFrame(i,l+m,0,h,0,"none");b.addBox(i,g);b.placeBox(g,0,-m,true);this.constructor.VMLcolor=j;this.constructor.VMLthickness=this.HTMLpx(k);return g},HTMLvmlElement:function(g,h,i){var j=b.addElement(g,e+":"+h,{isMathJax:true});j.style.position="absolute";j.style.left=j.style.top=0;MathJax.Hub.Insert(j,i);if(!i.fillcolor){j.fillcolor="none"}if(!i.strokecolor){j.strokecolor=this.constructor.VMLcolor}if(!i.strokeweight){j.strokeweight=this.constructor.VMLthickness}return j}});MathJax.Hub.Browser.Select({MSIE:function(g){if((document.documentMode||0)<9){a.menclose.Augment({HTMLpx:function(i,h){return(i*b.em+(h||0))+"px"}});b.useVML=true;if(!document.namespaces[e]){if(document.documentMode&&document.documentMode===8){document.namespaces.add(e,f,"#default#VML")}else{document.namespaces.add(e,f);document.createStyleSheet().addRule(e+"\\: *","{behavior: url(#default#VML)}")}}}}});MathJax.Hub.Startup.signal.Post("HTML-CSS menclose Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/menclose.js")});




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/autoload/multiline.js
/*
 *  /MathJax/jax/output/HTML-CSS/autoload/multiline.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var d="2.3";var a=MathJax.ElementJax.mml,b=MathJax.OutputJax["HTML-CSS"];var e={newline:0,nobreak:1000000,goodbreak:[-200],badbreak:[+200],auto:[0],toobig:800,nestfactor:400,spacefactor:-100,spaceoffset:2,spacelimit:1,fence:500,close:500};var c={linebreakstyle:"after"};a.mbase.Augment({HTMLlinebreakPenalty:e,HTMLmultiline:function(n){var o=this;while(o.inferred||(o.parent&&o.parent.type==="mrow"&&o.parent.data.length===1)){o=o.parent}var l=((o.type==="math"&&o.Get("display")==="block")||o.type==="mtd");o.isMultiline=true;var p=this.getValues("linebreak","linebreakstyle","lineleading","linebreakmultchar","indentalign","indentshift","indentalignfirst","indentshiftfirst","indentalignlast","indentshiftlast");if(p.linebreakstyle===a.LINEBREAKSTYLE.INFIXLINEBREAKSTYLE){p.linebreakstyle=this.Get("infixlinebreakstyle")}p.lineleading=b.length2em(p.lineleading,1,0.5);this.HTMLremoveColor(n);var m=b.createStack(n);var f={n:0,Y:0,scale:this.HTMLgetScale(),isTop:l,values:{},VALUES:p},k=this.HTMLgetAlign(f,{}),h=this.HTMLgetShift(f,{},k),g=[],i={index:[],penalty:e.nobreak,w:0,W:h,shift:h,scanW:h,nest:0},j=false;while(this.HTMLbetterBreak(i,f)&&(i.scanW>=b.linebreakWidth||i.penalty==e.newline)){this.HTMLaddLine(m,g,i.index,f,i.values,j);g=i.index.slice(0);j=true;k=this.HTMLgetAlign(f,i.values);h=this.HTMLgetShift(f,i.values,k);if(k===a.INDENTALIGN.CENTER){h=0}i.W=i.shift=i.scanW=h;i.penalty=e.nobreak}f.isLast=true;this.HTMLaddLine(m,g,[],f,c,j);if(l){m.style.width="100%";if(o.type==="math"){n.bbox.width="100%"}}this.HTMLhandleSpace(n);this.HTMLhandleColor(n);n.bbox.isMultiline=true;return n},HTMLbetterBreak:function(h,f){if(this.isToken){return false}if(this.isEmbellished()){h.embellished=this;return this.CoreMO().HTMLbetterBreak(h,f)}if(this.linebreakContainer){return false}var p=h.index.slice(0),n=h.index.shift(),l=this.data.length,k,q,j,o=(h.index.length>0),g=false;if(n==null){n=-1}if(!o){n++;h.W+=h.w;h.w=0}j=h.scanW=h.W;h.nest++;while(n<l&&h.scanW<1.33*b.linebreakWidth){if(this.data[n]){if(this.data[n].HTMLbetterBreak(h,f)){g=true;p=[n].concat(h.index);k=h.W;q=h.w;if(h.penalty===e.newline){h.index=p;if(h.nest){h.nest--}return true}}j=(o?h.scanW:this.HTMLaddWidth(n,h,j))}h.index=[];n++;o=false}if(h.nest){h.nest--}h.index=p;if(g){h.W=k;h.w=q}return g},HTMLaddWidth:function(f,j,h){if(this.data[f]){var g=this.data[f].HTMLspanElement();h+=g.bbox.w;if(g.style.paddingLeft){h+=b.unEm(g.style.paddingLeft)}if(g.style.paddingRight){h+=b.unEm(g.style.paddingRight)}j.W=j.scanW=h;j.w=0}return h},HTMLaddLine:function(n,g,j,f,o,l){line=b.createBox(n);line.bbox=this.HTMLemptyBBox({});f.first=l;f.last=true;this.HTMLmoveLine(g,j,line,f,o);this.HTMLcleanBBox(line.bbox);var m=this.HTMLgetAlign(f,o),h=this.HTMLgetShift(f,o,m);if(h){b.createBlank(line,h,(m!==a.INDENTALIGN.RIGHT));line.bbox.w+=h;line.bbox.rw+=h}if(f.n>0){var k=b.FONTDATA.baselineskip*f.scale;var i=(f.values.lineleading==null?f.VALUES:f.values).lineleading;f.Y-=Math.max(k,f.d+line.bbox.h+i)}b.alignBox(line,m,f.Y);f.d=line.bbox.d;f.values=o;f.n++},HTMLgetAlign:function(i,f){var j=f,g=i.values,h=i.VALUES,k;if(i.n===0){k=j.indentalignfirst||g.indentalignfirst||h.indentalignfirst}else{if(i.isLast){k=g.indentalignlast||h.indentalignlast}else{k=g.indentalign||h.indentalign}}if(k===a.INDENTALIGN.INDENTALIGN){k=g.indentalign||h.indentalign}if(k===a.INDENTALIGN.AUTO){k=(i.isTop?this.displayAlign:a.INDENTALIGN.LEFT)}return k},HTMLgetShift:function(j,g,l){if(l===a.INDENTALIGN.CENTER){return 0}var k=g,h=j.values,i=j.VALUES,f;if(j.n===0){f=k.indentshiftfirst||h.indentshiftfirst||i.indentshiftfirst}else{if(j.isLast){f=h.indentshiftlast||i.indentshiftlast}else{f=h.indentshift||i.indentshift}}if(f===a.INDENTSHIFT.INDENTSHIFT){f=h.indentshift||i.indentshift}if(f==="auto"||f===""){f=(j.isTSop?this.displayIndent:"0")}return b.length2em(f,0)},HTMLmoveLine:function(o,f,l,n,g){var k=o[0],h=f[0];if(k==null){k=-1}if(h==null){h=this.data.length-1}if(k===h&&o.length>1){this.data[k].HTMLmoveSlice(o.slice(1),f.slice(1),l,n,g,"paddingLeft")}else{var m=n.last;n.last=false;while(k<h){if(this.data[k]){if(o.length<=1){this.data[k].HTMLmoveSpan(l,n,g)}else{this.data[k].HTMLmoveSlice(o.slice(1),[],l,n,g,"paddingLeft")}}k++;n.first=false;o=[]}n.last=m;if(this.data[k]){if(f.length<=1){this.data[k].HTMLmoveSpan(l,n,g)}else{this.data[k].HTMLmoveSlice([],f.slice(1),l,n,g,"paddingRight")}}}},HTMLmoveSlice:function(g,j,m,f,o,k){this.HTMLremoveColor();var l=this.HTMLcreateSliceSpan(m);this.HTMLmoveLine(g,j,l,f,o);l.style[k]="";this.HTMLcombineBBoxes(l,m.bbox);this.HTMLcleanBBox(l.bbox);if(j.length===0){m=this.HTMLspanElement();m.parentNode.removeChild(m);m.nextMathJaxSpan.id=m.id;var h=0;while(m=m.nextMathJaxSpan){var i=this.HTMLhandleColor(m);if(i){i.id+="-MathJax-Continue-"+h;h++}}}return l},HTMLcreateSliceSpan:function(g){var j=this.HTMLspanElement(),i=0;var f=j;while(f.nextMathJaxSpan){f=f.nextMathJaxSpan;i++}var h=j.cloneNode(false);f.nextMathJaxSpan=h;h.nextMathJaxSpan=null;h.id+="-MathJax-Continue-"+i;h.bbox=this.HTMLemptyBBox({});return g.appendChild(h)},HTMLmoveSpan:function(f,j,h){if(!(j.first||j.last)||(j.first&&j.values.linebreakstyle===a.LINEBREAKSTYLE.BEFORE)||(j.last&&h.linebreakstyle===a.LINEBREAKSTYLE.AFTER)){var g=document.getElementById("MathJax-Color-"+this.spanID+b.idPostfix);if(g){f.appendChild(g)}var i=this.HTMLspanElement();f.appendChild(i);if(j.last){i.style.paddingRight=""}if(j.first||j.nextIsFirst){delete j.nextIsFirst;i.style.paddingLeft="";if(g){this.HTMLremoveColor(i);this.HTMLhandleColor(i)}}this.HTMLcombineBBoxes(this,f.bbox)}else{if(j.first){j.nextIsFirst=true}else{delete j.nextIsFirst}}}});a.mfenced.Augment({HTMLbetterBreak:function(h,f){var t=h.index.slice(0),r=h.index.shift(),o=this.data.length,n,u,l,s=(h.index.length>0),g=false;if(r==null){r=-1}if(!s){r++;h.W+=h.w;h.w=0}l=h.scanW=h.W;h.nest++;if(!this.dataI){this.dataI=[];if(this.data.open){this.dataI.push("open")}if(o){this.dataI.push(0)}for(var q=1;q<o;q++){if(this.data["sep"+q]){this.dataI.push("sep"+q)}this.dataI.push(q)}if(this.data.close){this.dataI.push("close")}}o=this.dataI.length;while(r<o&&h.scanW<1.33*b.linebreakWidth){var p=this.dataI[r];if(this.data[p]){if(this.data[p].HTMLbetterBreak(h,f)){g=true;t=[r].concat(h.index);n=h.W;u=h.w;if(h.penalty===e.newline){h.index=t;if(h.nest){h.nest--}return true}}l=(s?h.scanW:this.HTMLaddWidth(r,h,l))}h.index=[];r++;s=false}if(h.nest){h.nest--}h.index=t;if(g){h.W=n;h.w=u}return g},HTMLmoveLine:function(g,l,o,f,q){var n=g[0],m=l[0];if(n==null){n=-1}if(m==null){m=this.dataI.length-1}if(n===m&&g.length>1){this.data[this.dataI[n]].HTMLmoveSlice(g.slice(1),l.slice(1),o,f,q,"paddingLeft")}else{var p=f.last;f.last=false;var h=this.dataI[n];while(n<m){if(this.data[h]){if(g.length<=1){this.data[h].HTMLmoveSpan(o,f,q)}else{this.data[h].HTMLmoveSlice(g.slice(1),[],o,f,q,"paddingLeft")}}n++;h=this.dataI[n];f.first=false;g=[]}f.last=p;if(this.data[h]){if(l.length<=1){this.data[h].HTMLmoveSpan(o,f,q)}else{this.data[h].HTMLmoveSlice([],l.slice(1),o,f,q,"paddingRight")}}}}});a.msubsup.Augment({HTMLbetterBreak:function(h,f){if(!this.data[this.base]){return false}var n=h.index.slice(0),l=h.index.shift(),k,o,j,m=(h.index.length>0),g=false;if(!m){h.W+=h.w;h.w=0}j=h.scanW=h.W;if(l==null){this.HTMLbaseW=this.data[this.base].HTMLspanElement().bbox.w;this.HTMLdw=this.HTMLspanElement().bbox.w-this.HTMLbaseW}if(this.data[this.base].HTMLbetterBreak(h,f)){g=true;n=[this.base].concat(h.index);k=h.W;o=h.w;if(h.penalty===e.newline){g=m=true}}if(!m){this.HTMLaddWidth(this.base,h,j)}h.scanW+=this.HTMLdw;h.W=h.scanW;h.index=[];if(g){h.W=k;h.w=o;h.index=n}return g},HTMLmoveLine:function(m,g,j,l,h){if(this.data[this.base]){if(m.length>1){this.data[this.base].HTMLmoveSlice(m.slice(1),g.slice(1),j,l,h,"paddingLeft")}else{if(g.length<=1){this.data[this.base].HTMLmoveSpan(j,l,h)}else{this.data[this.base].HTMLmoveSlice([],g.slice(1),j,l,h,"paddingRight")}}}if(g.length===0){var i=this.data[this.sup]||this.data[this.sub];if(i){var k=i.HTMLspanElement().parentNode,f=k.parentNode;if(this.data[this.base]){f.removeChild(f.firstChild)}for(k=f.firstChild;k;k=k.nextSibling){k.style.left=b.Em(b.unEm(k.style.left)-this.HTMLbaseW)}f.bbox.w-=this.HTMLbaseW;f.style.width=b.Em(f.bbox.w);this.HTMLcombineBBoxes(f,j.bbox);j.appendChild(f)}}}});a.mo.Augment({HTMLbetterBreak:function(h,f){if(h.values&&h.values.id===this.spanID){return false}var p=this.getValues("linebreak","linebreakstyle","lineleading","linebreakmultchar","indentalign","indentshift","indentalignfirst","indentshiftfirst","indentalignlast","indentshiftlast","texClass","fence");if(p.linebreakstyle===a.LINEBREAKSTYLE.INFIXLINEBREAKSTYLE){p.linebreakstyle=this.Get("infixlinebreakstyle")}if(p.texClass===a.TEXCLASS.OPEN){h.nest++}if(p.texClass===a.TEXCLASS.CLOSE&&h.nest){h.nest--}var i=h.scanW,j=(h.embellished||this);delete h.embellished;var n=j.HTMLspanElement(),o=n.bbox.w;if(n.style.paddingLeft){o+=b.unEm(n.style.paddingLeft)}if(p.linebreakstyle===a.LINEBREAKSTYLE.AFTER){i+=o;o=0}if(i-h.shift===0){return false}var k=b.linebreakWidth-i;if(f.n===0&&(p.indentshiftfirst!==f.VALUES.indentshiftfirst||p.indentalignfirst!==f.VALUES.indentalignfirst)){var l=this.HTMLgetAlign(f,p),g=this.HTMLgetShift(f,p,l);k+=(h.shift-g)}var m=Math.floor(k/b.linebreakWidth*1000);if(m<0){m=e.toobig-3*m}if(p.fence){m+=e.fence}if((p.linebreakstyle===a.LINEBREAKSTYLE.AFTER&&p.texClass===a.TEXCLASS.OPEN)||p.texClass===a.TEXCLASS.CLOSE){m+=e.close}m+=h.nest*e.nestfactor;var q=e[p.linebreak||a.LINEBREAK.AUTO];if(!(q instanceof Array)){if(k>=0){m=q*h.nest}}else{m=Math.max(1,m+q[0]*h.nest)}if(m>=h.penalty){return false}h.penalty=m;h.values=p;h.W=i;h.w=o;p.lineleading=b.length2em(p.lineleading,f.VALUES.lineleading);p.id=this.spanID;return true}});a.mspace.Augment({HTMLbetterBreak:function(g,f){if(g.values&&g.values.id===this.spanID){return false}var n=this.getValues("linebreak");var k=n.linebreak;if(!k||this.hasDimAttr()){k=a.LINEBREAK.AUTO}var h=g.scanW,l=this.HTMLspanElement(),m=l.bbox.w;if(l.style.paddingLeft){m+=b.unEm(l.style.paddingLeft)}if(h-g.shift===0){return false}var i=b.linebreakWidth-h;var j=Math.floor(i/b.linebreakWidth*1000);if(j<0){j=e.toobig-3*j}j+=g.nest*e.nestfactor;var o=e[k];if(k===a.LINEBREAK.AUTO&&m>=e.spacelimit){o=[(m+e.spaceoffset)*e.spacefactor]}if(!(o instanceof Array)){if(i>=0){j=o*g.nest}}else{j=Math.max(1,j+o[0]*g.nest)}if(j>=g.penalty){return false}g.penalty=j;g.values=n;g.W=h;g.w=m;n.lineleading=f.VALUES.lineleading;n.linebreakstyle="before";n.id=this.spanID;return true}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({HTMLbetterBreak:function(g,f){return this.Core().HTMLbetterBreak(g,f)},HTMLmoveLine:function(j,f,h,i,g){return this.Core().HTMLmoveSlice(j,f,h,i,g)}})});a.maction.Augment({HTMLbetterBreak:function(g,f){return this.Core().HTMLbetterBreak(g,f)},HTMLmoveLine:function(j,f,h,i,g){return this.Core().HTMLmoveSlice(j,f,h,i,g)},HTMLmoveSlice:function(g,i,l,f,m,j){var o=document.getElementById("MathJax-HitBox-"+this.spanID+b.idPostfix);if(o){o.parentNode.removeChild(o)}var k=this.SUPER(arguments).HTMLmoveSlice.apply(this,arguments);if(i.length===0){l=this.HTMLspanElement();var h=0;while(l){o=this.HTMLhandleHitBox(l,"-Continue-"+h);l=l.nextMathJaxSpan;h++}}return k}});a.semantics.Augment({HTMLbetterBreak:function(g,f){return(this.data[0]?this.data[0].HTMLbetterBreak(g,f):false)},HTMLmoveLine:function(j,f,h,i,g){return(this.data[0]?this.data[0].HTMLmoveSlice(j,f,h,i,g):null)}});MathJax.Hub.Startup.signal.Post("HTML-CSS multiline Ready");MathJax.Ajax.loadComplete(b.autoloadDir+"/multiline.js")});
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F, = 5cos(45 °)
3,54 N
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cos(f) = %
cos(53,13 °) = %
Fyp = (cos(53,13 °)) (5)
=300 N
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MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["MathJax_Math-italic"]={directory:"Math/Italic",family:"MathJax_Math",style:"italic",testString:"MathJax Math \u03A5",skew:{65:0.139,66:0.0833,67:0.0833,68:0.0556,69:0.0833,70:0.0833,71:0.0833,72:0.0556,73:0.111,74:0.167,75:0.0556,76:0.0278,77:0.0833,78:0.0833,79:0.0833,80:0.0833,81:0.0833,82:0.0833,83:0.0833,84:0.0833,85:0.0278,88:0.0833,90:0.0833,99:0.0556,100:0.167,101:0.0556,102:0.167,103:0.0278,104:-0.0278,108:0.0833,111:0.0556,112:0.0833,113:0.0833,114:0.0556,115:0.0556,116:0.0833,117:0.0278,118:0.0278,119:0.0833,120:0.0278,121:0.0556,122:0.0556,915:0.0833,916:0.167,920:0.0833,923:0.167,926:0.0833,928:0.0556,931:0.0833,933:0.0556,934:0.0833,936:0.0556,937:0.0833,945:0.0278,946:0.0833,948:0.0556,949:0.0833,950:0.0833,951:0.0556,952:0.0833,953:0.0556,956:0.0278,957:0.0278,958:0.111,959:0.0556,961:0.0833,962:0.0833,964:0.0278,965:0.0278,966:0.0833,967:0.0556,968:0.111,977:0.0833,981:0.0833,1009:0.0833,1013:0.0556},32:[0,0,250,0,0],47:[716,215,778,139,638],65:[716,0,750,35,726],66:[683,0,759,35,756],67:[705,22,715,50,760],68:[683,0,828,33,803],69:[680,0,738,31,764],70:[680,0,643,31,749],71:[705,22,786,50,760],72:[683,0,831,31,888],73:[683,0,440,26,504],74:[683,22,555,57,633],75:[683,0,849,31,889],76:[683,0,681,32,647],77:[683,0,970,35,1051],78:[683,0,803,31,888],79:[704,22,763,50,740],80:[683,0,642,33,751],81:[704,194,791,50,740],82:[683,21,759,33,755],83:[705,22,613,52,645],84:[677,0,584,21,704],85:[683,22,683,60,767],86:[683,22,583,52,769],87:[683,22,944,51,1048],88:[683,0,828,26,852],89:[683,-1,581,30,763],90:[683,0,683,58,723],97:[441,10,529,33,506],98:[694,11,429,40,422],99:[442,11,433,34,429],100:[694,10,520,33,523],101:[442,11,466,39,429],102:[705,205,490,55,550],103:[442,205,477,10,480],104:[694,11,576,48,555],105:[661,11,345,21,302],106:[661,204,412,-12,403],107:[694,11,521,48,503],108:[694,11,298,38,266],109:[442,11,878,21,857],110:[442,11,600,21,580],111:[441,11,485,34,476],112:[442,194,503,-39,497],113:[442,194,446,33,460],114:[442,11,451,21,430],115:[442,10,469,53,419],116:[626,11,361,19,330],117:[442,11,572,21,551],118:[443,11,485,21,467],119:[443,11,716,21,690],120:[442,11,572,35,522],121:[442,205,490,21,496],122:[442,11,465,35,468],160:[0,0,250,0,0],915:[680,-1,615,31,721],916:[716,0,833,48,788],920:[704,22,763,50,740],923:[716,0,694,35,670],926:[677,0,742,53,777],928:[680,0,831,31,887],931:[683,0,780,58,806],933:[705,0,583,28,700],934:[683,0,667,24,642],936:[683,0,612,21,692],937:[704,0,772,80,786],945:[442,11,640,34,603],946:[705,194,566,23,573],947:[441,216,518,11,543],948:[717,10,444,36,451],949:[452,22,466,27,428],950:[704,204,438,44,471],951:[442,216,497,21,503],952:[705,10,469,35,462],953:[442,10,354,48,332],954:[442,11,576,49,554],955:[694,12,583,47,556],956:[442,216,603,23,580],957:[442,2,494,45,530],958:[704,205,438,21,443],959:[441,11,485,34,476],960:[431,11,570,19,573],961:[442,216,517,23,510],962:[442,107,363,31,405],963:[431,11,571,31,572],964:[431,13,437,18,517],965:[443,10,540,21,523],966:[442,218,654,50,618],967:[442,204,626,25,600],968:[694,205,651,21,634],969:[443,11,622,15,604],977:[705,11,591,21,563],981:[694,205,596,43,579],982:[431,10,828,19,823],1009:[442,194,517,67,510],1013:[431,11,406,40,382]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"MathJax_Math-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Math/Italic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/TeX/Math/BoldItalic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/TeX/Math/BoldItalic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["MathJax_Math-bold-italic"]={directory:"Math/BoldItalic",family:"MathJax_Math",weight:"bold",style:"italic",testString:"MathJax Math \u03A5",skew:{65:0.16,66:0.0958,67:0.0958,68:0.0639,69:0.0958,70:0.0958,71:0.0958,72:0.0639,73:0.128,74:0.192,75:0.0639,76:0.0319,77:0.0958,78:0.0958,79:0.0958,80:0.0958,81:0.0958,82:0.0958,83:0.0958,84:0.0958,85:0.0319,88:0.0958,90:0.0958,99:0.0639,100:0.192,101:0.0639,102:0.192,103:0.0319,104:-0.0319,108:0.0958,111:0.0639,112:0.0958,113:0.0958,114:0.0639,115:0.0639,116:0.0958,117:0.0319,118:0.0319,119:0.0958,120:0.0319,121:0.0639,122:0.0639,915:0.0958,916:0.192,920:0.0958,923:0.192,926:0.0958,928:0.0639,931:0.0958,933:0.0639,934:0.0958,936:0.0639,937:0.0958,945:0.0319,946:0.0958,948:0.0639,949:0.0958,950:0.0958,951:0.0639,952:0.0958,953:0.0639,956:0.0319,957:0.0319,958:0.128,959:0.0639,961:0.0958,962:0.0958,964:0.0319,965:0.0319,966:0.0958,967:0.0639,968:0.128,977:0.0958,981:0.0958,1009:0.0958,1013:0.0639},32:[0,0,250,0,0],47:[711,210,894,160,733],65:[711,0,869,45,839],66:[686,0,866,43,853],67:[703,17,817,55,855],68:[686,0,938,43,914],69:[680,0,810,43,825],70:[680,0,689,43,809],71:[703,16,887,56,854],72:[686,0,982,43,1027],73:[686,0,511,30,573],74:[686,17,631,42,694],75:[686,0,971,43,1003],76:[686,0,756,43,711],77:[686,0,1142,43,1219],78:[686,0,950,43,1027],79:[703,17,837,53,815],80:[686,0,723,43,847],81:[703,194,869,53,815],82:[686,17,872,43,881],83:[703,17,693,63,714],84:[675,0,637,22,772],85:[686,16,800,63,877],86:[686,16,678,62,886],87:[686,17,1093,61,1207],88:[686,0,947,38,953],89:[686,0,675,40,876],90:[686,0,773,68,805],97:[452,8,633,38,607],98:[694,8,521,45,513],99:[451,8,513,40,509],100:[694,8,610,38,612],101:[452,8,554,42,509],102:[701,201,568,64,624],103:[452,202,545,0,540],104:[694,8,668,45,642],105:[694,8,405,24,367],106:[694,202,471,-12,456],107:[694,8,604,45,578],108:[694,8,348,27,296],109:[452,8,1032,24,1006],110:[452,8,713,24,687],111:[452,8,585,39,576],112:[452,194,601,-23,593],113:[452,194,542,38,550],114:[452,8,529,24,500],115:[451,8,531,57,476],116:[643,7,415,21,387],117:[452,8,681,24,655],118:[453,8,567,24,540],119:[453,8,831,24,796],120:[452,8,659,43,599],121:[452,202,590,24,587],122:[452,8,555,34,539],160:[0,0,250,0,0],915:[680,0,657,43,777],916:[711,0,958,59,904],920:[702,17,867,54,844],923:[711,0,806,44,776],926:[675,0,841,62,867],928:[680,0,982,43,1026],931:[686,0,885,69,902],933:[703,0,671,32,802],934:[686,0,767,29,737],936:[686,0,714,22,790],937:[703,0,879,93,886],945:[452,8,761,39,712],946:[701,194,660,28,637],947:[451,211,590,5,617],948:[725,8,522,39,513],949:[461,17,529,36,481],950:[711,202,508,48,521],951:[452,211,600,24,600],952:[702,8,562,40,554],953:[452,8,412,38,386],954:[452,8,668,45,642],955:[694,13,671,40,652],956:[452,211,708,33,682],957:[452,2,577,38,608],958:[711,201,508,23,490],959:[452,8,585,39,576],960:[444,8,682,23,674],961:[451,211,612,34,603],962:[451,105,424,33,457],963:[444,8,686,35,677],964:[444,13,521,23,610],965:[453,8,631,24,604],966:[452,216,747,53,703],967:[452,201,718,32,685],968:[694,202,758,24,732],969:[453,8,718,24,691],977:[701,8,692,24,656],981:[694,202,712,51,693],982:[444,8,975,23,961],1009:[451,194,612,75,603],1013:[444,7,483,44,450]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"MathJax_Math-bold-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Math/BoldItalic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/TeX/Main/Regular/GeometricShapes.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/TeX/Main/Regular/GeometricShapes.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.MathJax_Main,{9651:[716,0,889,59,828],9657:[505,5,500,26,474],9661:[500,215,889,59,828],9667:[505,5,500,26,473],9711:[715,215,1000,56,944]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/Main/Regular/GeometricShapes.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/TeX/Main/Italic/CombDiacritMarks.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/TeX/Main/Italic/CombDiacritMarks.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["MathJax_Main-italic"],{768:[697,-500,0,-222,-74],769:[697,-500,0,-173,39],770:[694,-527,0,-251,17],771:[668,-558,0,-265,60],772:[589,-544,0,-282,54],774:[694,-515,0,-237,62],775:[669,-548,0,-165,-41],776:[669,-554,0,-251,45],778:[716,-542,0,-199,3],779:[697,-503,0,-248,65],780:[638,-502,0,-236,29]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/Main/Italic/CombDiacritMarks.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/TeX/Main/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/TeX/Main/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.MathJax_Main={directory:"Main/Regular",family:"MathJax_Main",testString:"MathJax Main ^ \u210F \u2223",skew:{305:0.0278,567:0.0833,8467:0.111,8472:0.111,8706:0.0833},Ranges:[[688,767,"SpacingModLetters"],[768,879,"CombDiacritMarks"],[9632,9727,"GeometricShapes"],[9728,9983,"MiscSymbols"]],32:[0,0,250,0,0],33:[716,-1,278,78,199],34:[694,-379,500,34,372],35:[694,194,833,56,777],36:[750,56,500,55,444],37:[750,56,833,56,776],38:[716,22,778,42,727],39:[694,-379,278,78,212],40:[750,250,389,94,333],41:[750,250,389,55,294],42:[750,-320,500,64,435],43:[583,82,778,56,722],44:[121,194,278,78,210],45:[252,-179,333,11,277],46:[120,0,278,78,199],47:[750,250,500,56,445],48:[666,22,500,39,460],49:[666,0,500,83,427],50:[666,0,500,50,449],51:[665,22,500,42,457],52:[677,0,500,28,471],53:[666,22,500,50,449],54:[666,22,500,42,456],55:[676,22,500,55,485],56:[666,22,500,43,457],57:[666,22,500,42,456],58:[430,0,278,78,199],59:[430,194,278,78,202],60:[540,40,778,83,694],61:[367,-133,778,56,722],62:[540,40,778,83,694],63:[705,-1,472,55,416],64:[705,11,778,56,722],65:[716,0,750,32,717],66:[683,0,708,28,651],67:[705,21,722,56,666],68:[683,0,764,27,708],69:[680,0,681,25,652],70:[680,0,653,25,610],71:[705,22,785,56,735],72:[683,0,750,25,724],73:[683,0,361,21,339],74:[683,22,514,25,465],75:[683,0,778,25,736],76:[683,0,625,25,582],77:[683,0,917,29,887],78:[683,0,750,25,724],79:[705,22,778,56,722],80:[683,0,681,27,624],81:[705,193,778,56,728],82:[683,22,736,27,732],83:[705,22,556,55,500],84:[677,0,722,36,685],85:[683,22,750,25,724],86:[683,22,750,19,730],87:[683,22,1028,18,1009],88:[683,0,750,23,726],89:[683,0,750,11,738],90:[683,0,611,55,560],91:[750,250,278,118,255],92:[750,250,500,56,444],93:[750,250,278,22,159],94:[694,-531,500,112,387],95:[-25,62,500,0,499],96:[699,-505,500,106,295],97:[448,11,500,34,493],98:[694,11,556,20,522],99:[448,11,444,34,415],100:[694,11,556,34,535],101:[448,11,444,28,415],102:[705,0,306,26,372],103:[453,206,500,29,485],104:[694,0,556,25,542],105:[669,0,278,26,255],106:[669,205,306,-55,218],107:[694,0,528,20,511],108:[694,0,278,26,263],109:[442,0,833,25,819],110:[442,0,556,25,542],111:[448,10,500,28,471],112:[442,194,556,20,522],113:[442,194,528,33,535],114:[442,0,392,20,364],115:[448,11,394,33,359],116:[615,10,389,18,333],117:[442,11,556,25,542],118:[431,11,528,19,508],119:[431,11,722,18,703],120:[431,0,528,11,516],121:[431,204,528,19,508],122:[431,0,444,28,401],123:[750,250,500,65,434],124:[750,249,278,119,159],125:[750,250,500,65,434],126:[318,-215,500,83,416],160:[0,0,250,0,0],168:[669,-554,500,95,404],172:[356,-89,667,56,611],175:[590,-544,500,69,430],176:[715,-542,500,147,352],177:[666,0,778,56,722],180:[699,-505,500,203,393],215:[491,-9,778,147,630],247:[537,36,778,56,721],305:[442,0,278,26,255],567:[442,205,306,-55,218],710:[694,-531,500,112,387],711:[644,-513,500,114,385],713:[590,-544,500,69,430],714:[699,-505,500,203,393],715:[699,-505,500,106,295],728:[694,-515,500,92,407],729:[669,-549,500,190,309],732:[668,-565,500,83,416],915:[680,0,625,25,582],916:[716,0,833,46,786],920:[705,22,778,56,722],923:[716,0,694,32,661],926:[677,0,667,42,624],928:[680,0,750,25,724],931:[683,0,722,55,666],933:[705,0,778,55,722],934:[683,0,722,56,665],936:[683,0,778,55,722],937:[704,0,722,44,677],8194:[0,0,500,0,0],8195:[0,0,999,0,0],8196:[0,0,333,0,0],8197:[0,0,250,0,0],8198:[0,0,167,0,0],8201:[0,0,167,0,0],8202:[0,0,83,0,0],8211:[285,-248,500,0,499],8212:[285,-248,1000,0,999],8216:[694,-379,278,64,198],8217:[694,-379,278,78,212],8220:[694,-379,500,128,466],8221:[694,-379,500,34,372],8224:[705,216,444,55,389],8225:[705,205,444,55,389],8230:[120,0,1172,78,1093],8242:[560,-43,275,30,262],8407:[714,-516,0,-471,-29],8463:[695,13,540,42,562],8465:[705,10,722,55,693],8467:[705,20,417,6,397],8472:[453,216,636,67,625],8476:[716,22,722,40,715],8501:[694,0,611,55,555],8592:[511,11,1000,55,944],8593:[694,193,500,17,483],8594:[511,11,1000,56,944],8595:[694,194,500,17,483],8596:[511,11,1000,55,944],8597:[772,272,500,17,483],8598:[720,195,1000,29,944],8599:[720,195,1000,55,970],8600:[695,220,1000,55,970],8601:[695,220,1000,29,944],8614:[511,11,1000,55,944],8617:[511,11,1126,55,1070],8618:[511,11,1126,55,1070],8636:[511,-230,1000,55,944],8637:[270,11,1000,55,944],8640:[511,-230,1000,56,944],8641:[270,11,1000,56,944],8652:[671,11,1000,55,944],8656:[525,24,1000,56,944],8657:[694,194,611,31,579],8658:[525,24,1000,56,944],8659:[694,194,611,31,579],8660:[526,25,1000,34,966],8661:[772,272,611,31,579],8704:[694,22,556,0,556],8706:[715,22,531,42,566],8707:[694,0,556,56,500],8709:[772,78,500,39,460],8711:[683,33,833,46,786],8712:[540,40,667,84,583],8713:[716,215,667,84,583],8715:[540,40,667,83,582],8722:[270,-230,778,84,694],8723:[500,166,778,56,722],8725:[750,250,500,56,445],8726:[750,250,500,56,444],8727:[465,-35,500,64,435],8728:[444,-55,500,55,444],8729:[444,-55,500,55,444],8730:[800,200,833,72,853],8733:[442,11,778,56,722],8734:[442,11,1000,55,944],8736:[694,0,722,55,666],8739:[750,249,278,119,159],8741:[750,250,500,132,367],8743:[598,22,667,55,611],8744:[598,22,667,55,611],8745:[598,22,667,55,611],8746:[598,22,667,55,611],8747:[716,216,417,55,472],8764:[367,-133,778,55,722],8768:[583,83,278,55,222],8771:[464,-36,778,55,722],8773:[589,-22,1000,55,722],8776:[483,-55,778,55,722],8781:[484,-16,778,55,722],8784:[670,-133,778,56,722],8800:[716,215,778,56,722],8801:[464,-36,778,56,722],8804:[636,138,778,83,694],8805:[636,138,778,83,694],8810:[568,67,1000,56,944],8811:[567,67,1000,55,944],8826:[539,41,778,84,694],8827:[539,41,778,83,694],8834:[540,40,778,84,694],8835:[540,40,778,83,693],8838:[636,138,778,84,694],8839:[636,138,778,83,693],8846:[598,22,667,55,611],8849:[636,138,778,84,714],8850:[636,138,778,64,694],8851:[598,0,667,61,605],8852:[598,0,667,61,605],8853:[583,83,778,56,722],8854:[583,83,778,56,722],8855:[583,83,778,56,722],8856:[583,83,778,56,722],8857:[583,83,778,56,722],8866:[694,0,611,55,555],8867:[694,0,611,55,555],8868:[668,0,778,55,723],8869:[668,0,778,55,723],8872:[750,249,867,119,811],8900:[488,-12,500,12,488],8901:[310,-190,278,78,199],8902:[486,-16,500,3,497],8904:[505,5,900,26,873],8942:[900,30,278,78,199],8943:[310,-190,1172,78,1093],8945:[820,-100,1282,133,1148],8968:[750,250,444,174,422],8969:[750,250,444,21,269],8970:[750,250,444,174,422],8971:[750,250,444,21,269],8994:[388,-122,1000,55,944],8995:[378,-134,1000,55,944],9136:[744,244,412,55,357],9137:[744,244,412,56,357],10216:[750,250,389,110,333],10217:[750,250,389,55,278],10222:[744,244,412,173,357],10223:[744,244,412,56,240],10229:[511,11,1609,55,1525],10230:[511,11,1638,84,1553],10231:[511,11,1859,55,1803],10232:[525,24,1609,56,1553],10233:[525,24,1638,56,1582],10234:[525,24,1858,56,1802],10236:[511,11,1638,55,1553],10815:[683,0,750,28,721],10927:[636,138,778,84,694],10928:[636,138,778,83,694]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"MathJax_Main"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Main/Regular/Main.js"]);
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/SizeOneSym/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/SizeOneSym/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXSizeOneSym-bold"]={directory:"SizeOneSym/Bold",family:"STIXSizeOneSym",weight:"bold",Ranges:[[8512,8512,"All"]],32:[0,0,250,0,0],40:[1104,126,468,158,439],41:[1104,126,468,29,310],47:[1104,126,579,14,564],91:[1104,126,408,186,407],92:[1104,126,579,14,564],93:[1104,126,408,1,222],123:[1104,126,595,115,503],125:[1104,126,595,92,480],160:[0,0,250,0,0],8719:[1500,-49,1355,35,1321],8720:[1500,-49,1355,34,1320],8721:[1500,-49,1292,60,1215],8730:[1588,241,1061,109,1119],8968:[1104,126,476,186,470],8969:[1104,126,476,6,292],8970:[1104,126,476,184,470],8971:[1104,126,476,6,290],10216:[1104,126,579,99,481],10217:[1104,126,579,98,480]};MathJax.OutputJax["HTML-CSS"].initFont("STIXSizeOneSym-bold");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeOneSym/Bold/Main.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/SizeFiveSym/Regular/All.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/SizeFiveSym/Regular/All.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXSizeFiveSym,{710:[816,-572,2328,0,2328],711:[816,-572,2328,0,2328],732:[780,-617,2328,0,2328],759:[-117,280,2328,0,2328],773:[820,-770,0,-3000,0],780:[816,-572,0,-2485,-157],816:[-117,280,0,-2485,-157],818:[-127,177,0,-3000,0],824:[960,454,0,-561,-123],8254:[820,-770,3000,0,3000],8400:[749,-584,0,-3000,0],8401:[749,-584,0,-3000,0],8406:[735,-482,0,-3000,0],8407:[735,-482,0,-3000,0],8428:[-123,288,0,-3000,0],8429:[-123,288,0,-3000,0],8430:[-26,279,0,-3000,0],8431:[-26,279,0,-3000,0],9140:[766,-544,3237,90,3147],9141:[139,83,3237,90,3147],9180:[80,189,3237,0,3237],9181:[842,-573,3237,0,3237],9184:[66,212,3164,0,3164],9185:[842,-564,3164,0,3164]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeFiveSym/Regular/All.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/SizeOneSym/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/SizeOneSym/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXSizeOneSym={directory:"SizeOneSym/Regular",family:"STIXSizeOneSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[8512,8512,"All"],[8730,8732,"All"],[8992,8993,"All"],[9115,9145,"All"],[9180,9185,"All"],[10098,10099,"All"],[10214,10219,"All"],[10627,10630,"All"],[10744,10745,"All"],[10752,10762,"All"],[11004,11007,"All"]],32:[0,0,250,0,0],40:[1066,164,468,139,382],41:[1066,164,468,86,329],47:[1066,164,579,25,552],91:[1066,164,383,180,363],92:[1066,164,579,27,552],93:[1066,164,383,20,203],95:[-127,177,1000,0,1000],123:[1066,164,575,114,466],125:[1066,164,575,109,461],160:[0,0,250,0,0],770:[767,-554,0,-720,-160],771:[750,-598,0,-722,-162],8719:[1500,-49,1355,50,1305],8720:[1500,-49,1355,50,1305],8721:[1499,-49,1292,90,1202],8730:[1552,295,1057,112,1089],8896:[1500,-49,1265,60,1205],8897:[1500,-49,1265,60,1205],8898:[1510,-49,1265,118,1147],8899:[1500,-39,1265,118,1147],8968:[1066,164,453,180,426],8969:[1066,164,453,25,273],8970:[1066,164,453,180,428],8971:[1066,164,453,27,273],9115:[700,305,450,50,400],9116:[705,305,450,50,174],9117:[705,300,450,50,400],9118:[700,305,450,50,400],9119:[705,305,450,276,400],9120:[705,300,450,50,400],9121:[682,323,450,50,415],9122:[687,323,450,50,150],9123:[687,318,450,50,415],9124:[682,323,450,35,400],9125:[687,323,450,300,400],9126:[687,318,450,35,400],9127:[700,305,640,260,600],9128:[705,305,640,40,380],9129:[705,300,640,260,600],9130:[705,305,640,260,380],9131:[700,305,640,40,380],9132:[705,305,640,260,600],9133:[705,300,640,40,380],9134:[610,25,688,294,394],9136:[700,301,600,35,566],9137:[700,301,600,35,566],9143:[1510,345,1184,112,895],9144:[1566,289,721,0,66],9145:[1566,289,721,655,721],9182:[136,89,926,0,925],9183:[789,-564,926,0,925],10216:[1066,164,578,116,462],10217:[1066,164,578,116,462],10752:[1500,-49,1555,52,1503],10753:[1500,-49,1555,52,1503],10754:[1500,-49,1555,52,1503],10756:[1500,-39,1265,118,1147],10757:[1500,-49,1153,82,1071],10758:[1500,-49,1153,82,1071]};MathJax.OutputJax["HTML-CSS"].initFont("STIXSizeOneSym");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeOneSym/Regular/Main.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/SizeOneSym/Bold/All.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/SizeOneSym/Bold/All.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXSizeOneSym-bold"],{8512:[1500,-22,1341,60,1281]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeOneSym/Bold/All.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/IntegralsUpD/Bold/All.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/IntegralsUpD/Bold/All.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXIntegralsUpD-bold"],{32:[0,0,250,0,0],160:[0,0,250,0,0],8747:[2000,269,515,58,560],8748:[2000,269,875,58,920],8749:[2000,269,1239,59,1281],8750:[2000,269,626,56,695],8751:[2000,269,1039,39,1039],8752:[2000,269,1384,36,1395],8753:[2000,269,632,47,760],8754:[2000,269,639,56,769],8755:[2000,269,598,56,778],10764:[2000,269,1595,58,1640],10765:[2000,269,552,-35,590],10766:[2000,269,642,35,680],10767:[2000,269,675,25,752],10768:[2000,269,640,56,646],10769:[2000,269,632,47,760],10770:[2000,269,625,58,654],10771:[2000,269,557,58,626],10772:[2000,269,708,58,789],10773:[2000,269,626,56,695],10774:[2000,269,718,56,747],10775:[2000,269,963,24,1057],10776:[2000,269,681,62,692],10777:[2000,269,832,65,898],10778:[2000,269,832,65,898],10779:[2182,269,733,0,773],10780:[2000,451,525,58,831]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/IntegralsUpD/Bold/All.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/fontdata-beta.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/fontdata-beta.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(e,k){e.FONTDATA.STIXversion="1.0-beta";var p="STIXGeneral",n="STIXGeneral-bold",l="STIXGeneral-italic",d="STIXSizeOneSym",c="STIXSizeTwoSym",b="STIXSizeThreeSym",a="STIXSizeFourSym",q="STIXSizeFiveSym";var m=function(i,r){var j=e.FONTDATA.FONTS[i];for(var s in r){if(r.hasOwnProperty(s)){j[s]=r[s]}}};m(p,{768:[678,-507,0,109,333],769:[678,-507,0,109,333],770:[674,-507,0,94,405],771:[638,-532,0,85,415],772:[601,-547,0,95,406],773:[820,-770,0,0,500],774:[664,-507,0,107,388],775:[622,-523,0,200,299],776:[622,-523,0,101,399],777:[751,-492,0,173,362],778:[711,-512,0,151,350],779:[678,-507,0,79,458],780:[674,-507,0,95,406],781:[700,-500,0,230,285],782:[700,-500,0,154,347],783:[678,-507,0,79,458],784:[767,-507,0,107,388],785:[664,-507,0,107,388],786:[745,-502,0,181,320],787:[745,-502,0,181,320],788:[745,-502,0,181,320],789:[745,-502,0,395,534],790:[-53,224,0,109,333],791:[-53,224,0,109,333],792:[-53,283,0,83,270],793:[-53,283,0,83,270],794:[735,-531,0,100,400],795:[474,-345,0,436,531],796:[-71,266,0,120,248],797:[-53,240,0,135,365],798:[-53,240,0,135,365],799:[-53,250,0,154,346],800:[-124,168,0,154,346],801:[75,287,0,245,481],802:[75,287,0,426,662],803:[-118,217,0,200,299],804:[-119,218,0,101,399],805:[-69,268,0,151,350],806:[-110,353,0,181,320],807:[0,215,0,146,355],808:[0,165,0,158,343],809:[-102,234,0,230,270],810:[-98,235,0,95,407],811:[-110,227,0,100,405],812:[-73,240,0,95,406],813:[-73,240,0,95,406],814:[-68,225,0,110,391],815:[-59,216,0,110,391],816:[-113,219,0,85,415],817:[-141,195,0,95,406],818:[-141,191,0,0,500],819:[-141,300,0,0,500],820:[320,-214,0,79,409],821:[274,-230,0,96,402],822:[274,-230,0,0,500],823:[580,74,0,100,439],824:[662,156,0,100,511],825:[-71,266,0,120,248],826:[-53,190,0,95,407],827:[-53,227,0,167,333],828:[-65,189,0,100,401],829:[715,-525,0,154,345],830:[829,-499,0,197,303],831:[928,-770,0,0,500],838:[681,-538,0,0,282],844:[777,-532,0,94,424],857:[-65,367,0,123,393],860:[-76,233,0,107,775],864:[633,-517,0,85,845],865:[664,-507,0,107,775],866:[-65,270,0,85,835],8400:[760,-627,0,27,463],8401:[760,-627,0,27,463],8402:[662,156,0,238,288],8406:[760,-548,0,27,463],8407:[760,-548,0,27,463],8411:[622,-523,0,18,515],8412:[622,-523,0,0,696],8413:[725,221,1000,27,973],8414:[780,180,0,0,960],8415:[843,341,0,0,1184],8417:[760,-548,0,27,505],8420:[1023,155,1510,25,1485],8421:[662,156,0,50,440],8422:[662,156,0,145,378],8423:[725,178,0,0,816],8424:[-119,218,0,18,515],8425:[681,-538,0,0,533],8426:[419,-87,0,-178,598],8427:[756,217,0,32,673],8428:[-119,252,0,27,463],8429:[-119,252,0,27,463],8430:[-40,252,0,27,463],8431:[-40,252,0,27,463],8432:[819,-517,0,123,393]});m(n,{768:[713,-528,0,141,379],769:[713,-528,0,141,379],770:[704,-528,0,92,429],771:[674,-547,0,78,443],772:[637,-565,0,95,425],773:[838,-788,0,10,510],774:[691,-528,0,109,412],775:[666,-537,0,196,325],776:[666,-537,0,91,430],777:[751,-491,0,174,379],778:[750,-537,0,154,367],779:[713,-528,0,41,479],780:[704,-528,0,92,429],781:[730,-530,0,233,299],782:[730,-530,0,152,368],783:[713,-528,0,41,479],784:[828,-528,0,109,412],785:[691,-528,0,109,412],786:[867,-532,0,168,352],787:[867,-532,0,168,352],788:[867,-532,0,168,352],789:[867,-532,0,394,578],790:[-70,255,0,141,379],791:[-70,255,0,141,379],792:[-58,288,0,85,287],793:[-58,288,0,232,434],794:[752,-531,0,100,417],795:[505,-352,0,448,576],796:[-33,313,0,135,320],797:[-70,272,0,145,375],798:[-70,272,0,145,375],799:[-70,287,0,154,366],800:[-140,206,0,154,366],801:[75,287,0,269,488],802:[75,287,0,416,635],803:[-109,238,0,196,325],804:[-109,238,0,91,430],805:[-66,279,0,154,367],806:[-88,423,0,168,352],807:[0,218,0,147,373],808:[44,173,0,146,375],809:[-107,239,0,233,288],810:[-86,260,0,85,417],811:[-104,242,0,90,415],812:[-83,259,0,92,429],813:[-85,261,0,92,429],814:[-78,241,0,109,412],815:[-78,241,0,109,412],816:[-108,235,0,78,443],817:[-137,209,0,95,425],818:[-137,187,0,10,510],819:[-137,287,0,10,510],820:[316,-189,0,78,443],821:[282,-224,0,96,402],822:[282,-224,0,0,500],823:[580,74,0,100,467],824:[662,156,0,100,541],825:[-33,313,0,135,320],826:[-71,245,0,85,417],827:[-70,264,0,157,343],828:[-89,234,0,100,401],829:[719,-520,0,160,360],830:[881,-516,0,196,323],831:[938,-788,0,10,510],838:[717,-544,0,0,303],844:[837,-547,333,-16,349],857:[-66,368,0,151,421],860:[-79,242,0,109,810],864:[674,-529,0,78,908],865:[691,-534,0,107,775],866:[-54,293,0,78,887],8400:[846,-637,0,40,524],8401:[846,-637,0,40,524],8402:[662,156,0,232,307],8406:[846,-508,0,40,524],8407:[846,-508,0,40,524],8411:[666,-537,0,-2,547],8412:[666,-537,0,-2,757],8413:[760,254,1073,32,1041],8417:[846,-508,0,35,629],8420:[1055,169,1581,32,1549],8421:[662,155,0,40,522],8422:[662,156,0,130,409],8423:[760,172,0,67,910],8424:[-109,238,0,-2,547],8425:[717,-544,0,0,564],8426:[441,-65,1073,-178,658],8427:[775,235,0,25,738],8428:[-166,375,0,40,524],8429:[-166,375,0,40,524],8430:[-35,373,0,40,524],8431:[-35,373,0,40,524],8432:[845,-543,0,125,395]});m(l,{8400:[760,-627,0,27,463],8401:[760,-627,0,54,490],8402:[662,156,266,100,166],8406:[760,-548,0,27,463],8407:[760,-548,0,27,463],8411:[622,-523,0,27,524],8412:[622,-523,0,18,714],8413:[725,221,1000,27,973],8417:[760,-548,0,27,505],8420:[1023,155,1510,25,1485],8421:[662,156,506,50,456],8422:[662,156,523,129,394],8423:[725,178,926,55,871],8424:[-119,218,0,18,515],8425:[681,-538,0,2,535],8426:[419,-87,1000,27,973],8428:[681,-548,0,27,463],8429:[681,-548,0,27,463],8430:[-40,252,490,27,463],8431:[-40,252,490,27,463]});m(d,{770:[767,-554,0,0,560],771:[750,-598,0,-2,558],773:[820,-770,0,0,1000],780:[767,-554,0,0,560],816:[-117,269,0,-2,558],818:[-127,177,0,0,1000],824:[532,21,0,0,563],8400:[749,-584,0,28,899],8401:[749,-584,0,27,898],8406:[735,-482,0,27,899],8407:[736,-482,0,27,899],8428:[-123,288,0,27,898],8429:[-123,288,0,28,899],8430:[-26,279,0,27,899],8431:[-25,279,0,27,899]});m(c,{770:[777,-564,0,0,979],771:[760,-608,0,-2,977],773:[820,-770,0,0,1500],780:[777,-564,0,0,979],816:[-117,269,0,-2,977],818:[-127,177,0,0,1000],824:[662,0,0,0,714],8400:[749,-584,0,27,1335],8401:[749,-584,0,27,1335],8406:[735,-482,0,27,1335],8407:[735,-482,0,27,1335],8428:[-123,288,0,27,1335],8429:[-123,288,0,27,1335],8430:[-26,279,0,27,1335],8431:[-26,279,0,27,1335]});m(b,{770:[777,-564,0,0,1460],771:[774,-608,0,-2,1458],773:[820,-770,0,0,2000],780:[777,-564,0,0,1460],816:[-117,283,0,-2,1458],818:[-127,177,0,0,2000],824:[662,156,0,137,548],8400:[749,-584,0,27,1771],8401:[749,-584,0,27,1771],8406:[735,-482,0,27,1771],8407:[735,-482,0,27,1771],8428:[-123,288,0,27,1771],8429:[-123,288,0,27,1771],8430:[-26,279,0,27,1771],8431:[-26,279,0,27,1771]});m(a,{770:[796,-573,0,0,1886],771:[771,-608,0,0,1886],773:[820,-770,0,0,2500],780:[796,-573,0,0,1886],816:[-117,280,0,0,1886],818:[-127,177,0,0,2500],824:[731,228,0,170,491],8400:[749,-584,0,27,2207],8401:[749,-584,0,27,2207],8406:[735,-482,0,27,2207],8407:[735,-482,0,27,2207],8428:[-123,288,0,27,2207],8429:[-123,288,0,27,2207],8430:[-26,279,0,27,2207],8431:[-26,279,0,27,2207]});m(q,{770:[816,-572,0,0,2328],771:[780,-617,0,0,2328],773:[820,-770,0,0,3000],780:[816,-572,0,0,2328],816:[-117,280,0,0,2328],818:[-127,177,0,0,3000],824:[960,454,0,119,557],8400:[749,-584,0,0,3000],8401:[749,-584,0,0,3000],8406:[735,-482,0,0,3000],8407:[735,-482,0,0,3000],8428:[-123,288,0,0,3000],8429:[-123,288,0,0,3000],8430:[-26,279,0,0,3000],8431:[-26,279,0,0,3000]});MathJax.Hub.Register.LoadHook(e.fontDir+"/General/BoldItalic/CombDiactForSymbols.js",function(){m("STIXGeneral-bold-italic",{8413:[760,254,1073,32,1041]})});var o=[d,c,b,a];var g=[710,711,732,743];for(var h=0;h<o.length;h++){for(var f=0;f<g.length;f++){delete e.FONTDATA.FONTS[o[h]][f]}}MathJax.Ajax.loadComplete(e.fontDir+"/fontdata-beta.js")})(MathJax.OutputJax["HTML-CSS"],MathJax.InputJax.TeX);
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(function(j,b,r){var s="2.3";j.allowWebFonts=false;var l="STIXGeneral",t="STIXGeneral-bold",p="STIXGeneral-italic",u="STIXGeneral-bold-italic",q="STIXNonUnicode",o="STIXNonUnicode-italic",i="STIXSizeOneSym",h="STIXSizeTwoSym",g="STIXSizeThreeSym",d="STIXSizeFourSym",c="STIXSizeFiveSym";var k="H",a="V",m={load:"extra",dir:k},f={load:"extra",dir:a};j.Augment({FONTDATA:{version:s,STIXversion:"1.1",TeX_factor:1.125,baselineskip:1.2,lineH:0.8,lineD:0.2,FONTS:{STIXGeneral:"General/Regular/Main.js","STIXGeneral-italic":"General/Italic/Main.js","STIXGeneral-bold":"General/Bold/Main.js","STIXGeneral-bold-italic":"General/BoldItalic/Main.js",STIXNonUnicode:"NonUnicode/Regular/Main.js","STIXNonUnicode-italic":"NonUnicode/Italic/Main.js","STIXNonUnicode-bold":"NonUnicode/Bold/Main.js","STIXNonUnicode-bold-italic":"NonUnicode/BoldItalic/Main.js",STIXVariants:"Variants/Regular/All.js",STIXSizeOneSym:"SizeOneSym/Regular/All.js",STIXSizeTwoSym:"SizeTwoSym/Regular/All.js",STIXSizeThreeSym:"SizeThreeSym/Regular/All.js",STIXSizeFourSym:"SizeFourSym/Regular/All.js",STIXSizeFiveSym:"SizeFiveSym/Regular/All.js",STIXIntegralsD:"IntegralsD/Regular/All.js"},VARIANT:{normal:{fonts:[l,q,i],remap:{8709:[8709,"-STIX-variant"]}},bold:{fonts:[t,"STIXNonUnicode-bold","STIXSizeOneSym-bold"],bold:true},italic:{fonts:[p,o,l,q,i],italic:true},"bold-italic":{fonts:[u,"STIXNonUnicode-bold-italic"],bold:true,italic:true},"double-struck":{offsetA:120120,offsetN:120792,remap:{120122:8450,120127:8461,120133:8469,120135:8473,120136:8474,120137:8477,120145:8484}},fraktur:{offsetA:120068,remap:{120070:8493,120075:8460,120076:8465,120085:8476,120093:8488}},"bold-fraktur":{fonts:[t],offsetA:120172,bold:true},script:{fonts:[p],offsetA:119964,italic:true,remap:{119965:8492,119968:8496,119969:8497,119971:8459,119972:8464,119975:8466,119976:8499,119981:8475,119994:8495,119996:8458,120004:8500}},"bold-script":{fonts:[u],offsetA:120016,bold:true,italic:true},"sans-serif":{offsetA:120224,offsetN:120802,offsetG:57725},"bold-sans-serif":{offsetA:120276,offsetG:120662,offsetN:120812,bold:true},"sans-serif-italic":{fonts:[p,o],offsetA:120328,offsetN:57780,offsetG:57791,italic:true},"sans-serif-bold-italic":{fonts:[u,"STIXNonUnicode-bold-italic"],offsetA:120380,offsetN:57846,offsetG:120720,bold:true,italic:true},monospace:{offsetA:120432,offsetN:120822,remap:{32:[32,"-STIX-variant"]}},"-STIX-variant":{fonts:["STIXVariants",q,l],remap:{10887:57360,10888:57359,8816:57361,8817:57358,8928:57419,8929:57423,8840:57366,8841:57368,9651:9653,9661:9663,8709:[8709,b.VARIANT.NORMAL]}},"-tex-caligraphic":{fonts:[p,o,q,i],offsetA:57901,noLowerCase:1},"-tex-oldstyle":{offsetN:57953,remap:{57954:57957,57955:57961,57956:57965,57957:57969,57958:57973,57959:57977,57960:57981,57961:57985,57962:57989}},"-tex-mathit":{fonts:[p,o,l,q,i],italic:true,noIC:true},"-largeOp":{fonts:[i,"STIXIntegralsD",q,l]},"-smallOp":{},"-tex-caligraphic-bold":{fonts:["STIXGeneral-bold-italic","STIXNonUnicode-bold-italic","STIXNonUnicode","STIXGeneral","STIXSizeOneSym"],bold:true,offsetA:57927,noLowerCase:1},"-tex-oldstyle-bold":{fonts:["STIXGeneral-bold","STIXNonUnicode-bold","STIXGeneral","STIXSizeOneSym"],bold:true,offsetN:57955,remap:{57956:57959,57957:57963,57958:57967,57959:57971,57960:57975,57961:57979,57962:57983,57963:57987,57964:57991}}},RANGES:[{name:"alpha",low:97,high:122,offset:"A",add:26},{name:"Alpha",low:65,high:90,offset:"A"},{name:"number",low:48,high:57,offset:"N"},{name:"greek",low:945,high:969,offset:"G",add:26},{name:"Greek",low:913,high:1014,offset:"G",remap:{1013:53,977:54,1008:55,981:56,1009:57,982:58,1012:17}}],RULECHAR:8254,REMAP:{755:730,756:714,65079:9182,65080:9183,12296:10216,12297:10217,10072:8739},REMAPACCENT:{"\u2192":"\u20D7"},REMAPACCENTUNDER:{},DELIMITERS:{40:{dir:a,HW:[[0.844,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9115,i],ext:[9116,i],bot:[9117,i]}},41:{dir:a,HW:[[0.844,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9118,i],ext:[9119,i],bot:[9120,i]}},47:{dir:a,HW:[[0.69,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]]},91:{dir:a,HW:[[0.818,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9121,i],ext:[9122,i],bot:[9123,i]}},92:{dir:a,HW:[[0.69,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]]},93:{dir:a,HW:[[0.818,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9124,i],ext:[9125,i],bot:[9126,i]}},123:{dir:a,HW:[[0.861,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9127,i],mid:[9128,i],bot:[9129,i],ext:[9130,i]}},124:{dir:a,HW:[[0.69,l]],stretch:{ext:[8739,l]}},125:{dir:a,HW:[[0.861,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9131,i],mid:[9132,i],bot:[9133,i],ext:[9130,i]}},710:{dir:k,HW:[[0.333,l],[0.56,i],[0.979,h],[1.46,g],[1.886,d],[2.328,c]]},711:{dir:k,HW:[[0.333,l],[0.56,i],[0.979,h],[1.46,g],[1.886,d],[2.328,c]]},732:{dir:k,HW:[[0.333,l],[0.558,i],[0.978,h],[1.458,g],[1.886,d],[2.328,c]]},8214:{dir:a,HW:[[0.879,l]],stretch:{ext:[8214,l]}},8254:{dir:k,HW:[[0.5,l]],stretch:{rep:[8254,l]}},8592:{dir:k,HW:[[0.926,l]],stretch:{left:[8592,l],rep:[8722,l]}},8593:{dir:a,HW:[[0.818,l]],stretch:{top:[8593,l],ext:[9168,l]}},8594:{dir:k,HW:[[0.926,l]],stretch:{rep:[8722,l],right:[8594,l]}},8595:{dir:a,HW:[[0.818,l]],stretch:{ext:[9168,l],bot:[8595,l]}},8596:{dir:k,HW:[[0.926,l]],stretch:{left:[8592,l],rep:[8722,l],right:[8594,l]}},8597:{dir:a,HW:[[0.818,l]],stretch:{top:[8593,l],ext:[9168,l],bot:[8595,l]}},8656:{dir:k,HW:[[0.926,l]],stretch:{left:[8656,l],rep:[61,l]}},8657:{dir:a,HW:[[0.818,l]],stretch:{top:[8657,l],ext:[8741,l,0.1]}},8658:{dir:k,HW:[[0.926,l]],stretch:{rep:[61,l],right:[8658,l]}},8659:{dir:a,HW:[[0.818,l]],stretch:{ext:[8741,l,0.1],bot:[8659,l]}},8660:{dir:k,HW:[[0.926,l]],stretch:{left:[8656,l],rep:[61,l],right:[8658,l]}},8661:{dir:a,HW:[[0.818,l]],stretch:{top:[8657,l],ext:[8741,l,0.1],bot:[8659,l]}},8730:{dir:a,HW:[[0.954,"STIXVariants"],[1.232,l],[1.847,i],[2.46,h],[3.075,g]],stretch:{top:[57345,q],ext:[57344,q],bot:[9143,i],fullExtenders:true}},8739:{dir:a,HW:[[0.879,l]],stretch:{ext:[8739,l]}},8741:{dir:a,HW:[[0.879,l]],stretch:{ext:[8741,l]}},8968:{dir:a,HW:[[0.926,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{top:[9121,i],ext:[9122,i]}},8969:{dir:a,HW:[[0.926,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],streth:{top:[9124,i],ext:[9125,i]}},8970:{dir:a,HW:[[0.926,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{ext:[9122,i],bot:[9123,i]}},8971:{dir:a,HW:[[0.926,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]],stretch:{ext:[9125,i],bot:[9126,i]}},9130:{dir:a,HW:[[1.01,i]],stretch:{top:[9130,i],ext:[9130,i],bot:[9130,i]}},9135:{dir:k,HW:[[0.315,l]],stretch:{rep:[9135,l]}},9136:{dir:a,HW:[[1,i]],stretch:{top:[9127,i],ext:[9130,i],bot:[9133,i]}},9137:{dir:a,HW:[[1,i]],stretch:{top:[9131,i],ext:[9130,i],bot:[9129,i]}},9168:{dir:a,HW:[[0.304,l],[0.69,l,null,124],[0.879,l,null,8739]],stretch:{ext:[8739,l]}},9182:{dir:k,HW:[[0.926,i],[1,l],[1.46,h],[1.886,g],[2.328,d],[3.238,c]],stretch:{left:[57659,q],mid:[57664,q],right:[57660,q],rep:[57674,q]}},9183:{dir:k,HW:[[0.926,i],[1,l],[1.46,h],[1.886,g],[2.328,d],[3.238,c]],stretch:{left:[57661,q],mid:[57665,q],right:[57662,q],rep:[57675,q]}},10216:{dir:a,HW:[[0.926,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]]},10217:{dir:a,HW:[[0.926,l],[1.23,i],[1.353,i,1.1],[1.845,h],[2.048,h,1.11],[2.46,g],[2.472,g,1.005],[3.075,d]]},10222:{dir:a,HW:[[0.853,l]],stretch:{top:[9127,i],ext:[9130,i],bot:[9129,i]}},10223:{dir:a,HW:[[0.853,l]],stretch:{top:[9131,i],ext:[9130,i],bot:[9133,i]}},45:{alias:9135,dir:k},94:{alias:710,dir:k},95:{alias:9135,dir:k},126:{alias:732,dir:k},175:{alias:9135,dir:k},713:{alias:9135,dir:k},770:{alias:710,dir:k},771:{alias:732,dir:k},780:{alias:711,dir:k},818:{alias:9135,dir:k},8213:{alias:9135,dir:k},8215:{alias:9135,dir:k},8722:{alias:9135,dir:k},8725:{alias:47,dir:a},9001:{alias:10216,dir:a},9002:{alias:10217,dir:a},9472:{alias:8722,dir:k},10072:{alias:8739,dir:a},12296:{alias:10216,dir:a},12297:{alias:10217,dir:a},65079:{alias:9182,dir:k},65080:{alias:9183,dir:k},61:m,8606:m,8608:m,8612:m,8613:f,8614:m,8615:f,8624:f,8625:f,8636:m,8637:m,8638:f,8639:f,8640:m,8641:m,8642:f,8643:f,8666:m,8667:m,9140:m,9141:m,9180:m,9181:m,9184:m,9185:m,10502:m,10503:m,10574:m,10575:f,10576:m,10577:f,10586:m,10587:m,10588:f,10589:f,10590:m,10591:m,10592:f,10593:f,10229:{alias:8592,dir:k},10230:{alias:8594,dir:k},10231:{alias:8596,dir:k},10232:{alias:8656,dir:k},10233:{alias:8658,dir:k},10234:{alias:8660,dir:k},10235:{alias:8612,dir:k},10236:{alias:8614,dir:k},10237:{alias:10502,dir:k},10238:{alias:10503,dir:k},711:m,717:m,759:m,8607:f,8609:f,8616:f,8617:m,8618:m,8626:f,8627:f,8628:m,8629:f,8651:m,8652:m,8672:m,8673:f,8674:m,8675:f,8676:m,8677:m,8701:m,8702:m,8703:m,10214:f,10215:f,10218:f,10219:f,10506:f,10507:f,10514:f,10515:f,10578:m,10579:m,10580:f,10581:f,10582:m,10583:m,10584:f,10585:f,10624:f,10647:f,10648:f}}});j.FONTDATA.FONTS.STIXGeneral={directory:"General/Regular",family:"STIXGeneral",Ranges:[[160,255,"Latin1Supplement"],[256,383,"LatinExtendedA"],[384,591,"LatinExtendedB"],[592,687,"IPAExtensions"],[688,767,"SpacingModLetters"],[768,879,"CombDiacritMarks"],[880,1023,"GreekAndCoptic"],[1024,1279,"Cyrillic"],[7424,7615,"PhoneticExtensions"],[7680,7935,"LatinExtendedAdditional"],[8192,8303,"GeneralPunctuation"],[8304,8351,"SuperAndSubscripts"],[8352,8399,"CurrencySymbols"],[8400,8447,"CombDiactForSymbols"],[8448,8527,"LetterlikeSymbols"],[8528,8591,"NumberForms"],[8592,8703,"Arrows"],[8704,8959,"MathOperators"],[8960,9215,"MiscTechnical"],[9216,9279,"ControlPictures"],[9312,9471,"EnclosedAlphanum"],[9472,9599,"BoxDrawing"],[9600,9631,"BlockElements"],[9632,9727,"GeometricShapes"],[9728,9983,"MiscSymbols"],[9984,10175,"Dingbats"],[10176,10223,"MiscMathSymbolsA"],[10224,10239,"SupplementalArrowsA"],[10496,10623,"SupplementalArrowsB"],[10624,10751,"MiscMathSymbolsB"],[10752,11007,"SuppMathOperators"],[11008,11263,"MiscSymbolsAndArrows"],[12288,12351,"CJK"],[12352,12447,"Hiragana"],[42784,43007,"LatinExtendedD"],[64256,64335,"AlphaPresentForms"],[65520,65535,"Specials"],[119808,119859,"MathBold"],[119860,119911,"MathItalic"],[119912,119963,"MathBoldItalic"],[119964,120015,"MathScript"],[120016,120067,"MathBoldScript"],[120068,120119,"Fraktur"],[120120,120171,"BBBold"],[120172,120223,"BoldFraktur"],[120224,120275,"MathSS"],[120276,120327,"MathSSBold"],[120328,120379,"MathSSItalic"],[120380,120431,"MathSSItalicBold"],[120432,120483,"MathTT"],[120484,120485,"ij"],[120488,120545,"GreekBold"],[120546,120603,"GreekItalic"],[120604,120661,"GreekBoldItalic"],[120662,120719,"GreekSSBold"],[120720,120777,"GreekSSBoldItalic"],[120782,120791,"MathBold"],[120792,120801,"BBBold"],[120802,120811,"MathSS"],[120812,120822,"MathSSBold"],[120822,120831,"MathTT"]],32:[0,0,250,0,0],33:[676,9,333,130,236],34:[676,-431,408,77,331],35:[662,0,500,6,495],36:[727,87,500,44,458],37:[706,19,747,61,686],38:[676,13,778,42,750],39:[676,-431,180,48,133],40:[676,177,333,48,304],41:[676,177,333,29,285],42:[676,-265,500,68,433],43:[547,41,685,48,636],44:[102,141,250,55,195],45:[257,-194,333,39,285],46:[100,11,250,70,181],47:[676,14,278,-9,287],48:[676,14,500,24,476],49:[676,0,500,111,394],50:[676,0,500,29,474],51:[676,14,500,41,431],52:[676,0,500,12,473],53:[688,14,500,31,438],54:[684,14,500,34,468],55:[662,8,500,20,449],56:[676,14,500,56,445],57:[676,22,500,30,459],58:[459,11,278,81,192],59:[459,141,278,80,219],60:[534,24,685,56,621],61:[386,-120,685,48,637],62:[534,24,685,56,621],63:[676,8,444,68,414],64:[676,14,921,116,809],65:[674,0,722,15,707],66:[662,0,667,17,593],67:[676,14,667,28,633],68:[662,0,722,16,685],69:[662,0,611,12,597],70:[662,0,556,11,546],71:[676,14,722,32,709],72:[662,0,722,18,703],73:[662,0,333,18,315],74:[662,14,373,-6,354],75:[662,0,722,33,723],76:[662,0,611,12,598],77:[662,0,889,12,864],78:[662,11,722,12,707],79:[676,14,722,34,688],80:[662,0,557,16,542],81:[676,177,722,34,701],82:[662,0,667,17,660],83:[676,14,556,43,491],84:[662,0,611,17,593],85:[662,14,722,14,705],86:[662,11,722,16,697],87:[662,11,944,5,932],88:[662,0,722,10,704],89:[662,0,722,22,703],90:[662,0,612,10,598],91:[662,156,333,88,299],92:[676,14,278,-9,287],93:[662,156,333,34,245],94:[662,-297,469,24,446],95:[-75,125,500,0,500],96:[678,-507,333,18,242],97:[460,10,444,37,442],98:[683,10,500,3,468],99:[460,10,444,25,412],100:[683,10,500,27,491],101:[460,10,444,25,424],102:[683,0,333,20,383],103:[460,218,500,28,470],104:[683,0,500,9,487],105:[683,0,278,16,253],106:[683,218,278,-70,194],107:[683,0,500,7,505],108:[683,0,278,19,257],109:[460,0,778,16,775],110:[460,0,500,16,485],111:[460,10,500,29,470],112:[460,217,500,5,470],113:[460,217,500,24,488],114:[460,0,333,5,335],115:[459,10,389,51,348],116:[579,10,278,13,279],117:[450,10,500,9,480],118:[450,14,500,19,477],119:[450,14,722,21,694],120:[450,0,500,17,479],121:[450,218,500,14,475],122:[450,0,444,27,418],123:[680,181,480,100,350],124:[676,14,200,67,133],125:[680,181,480,130,380],126:[325,-183,541,40,502],160:[0,0,250,0,0],168:[622,-523,333,18,316],172:[393,-115,600,48,552],175:[601,-547,333,11,322],177:[502,87,685,48,637],183:[310,-199,250,70,181],215:[529,25,640,43,597],247:[516,10,564,30,534],305:[460,0,278,16,253],567:[460,218,278,-70,193],710:[674,-507,333,11,322],711:[674,-507,333,11,322],713:[601,-547,334,11,322],714:[679,-509,333,93,320],715:[679,-509,333,22,249],728:[664,-507,335,27,308],729:[622,-523,333,118,217],732:[638,-532,333,1,331],768:[678,-507,0,-371,-147],769:[678,-507,0,-371,-147],770:[674,-507,0,-386,-75],771:[638,-532,0,-395,-65],772:[601,-547,0,-385,-74],774:[664,-507,0,-373,-92],775:[622,-523,0,-280,-181],776:[622,-523,0,-379,-81],778:[711,-512,0,-329,-130],779:[678,-507,0,-401,-22],780:[674,-507,0,-385,-74],824:[662,156,0,-380,31],915:[662,0,587,11,577],916:[674,0,722,48,675],920:[676,14,722,34,688],923:[674,0,702,15,687],926:[662,0,643,29,614],928:[662,0,722,18,703],931:[662,0,624,30,600],933:[674,0,722,29,703],934:[662,0,763,35,728],936:[690,0,746,22,724],937:[676,0,744,29,715],8224:[676,149,500,59,442],8225:[676,153,500,58,442],8230:[100,11,1000,111,888],8242:[678,-402,289,75,214],8254:[820,-770,500,0,500],8407:[760,-548,0,-453,-17],8465:[695,34,762,45,711],8472:[547,217,826,52,799],8476:[704,22,874,50,829],8501:[677,13,682,43,634],8592:[449,-58,926,71,857],8593:[662,156,511,60,451],8594:[448,-57,926,70,856],8595:[662,156,511,60,451],8596:[449,-57,926,38,888],8597:[730,224,511,60,451],8598:[662,156,926,70,856],8599:[662,156,926,70,856],8600:[662,156,926,70,856],8601:[662,156,926,70,856],8614:[450,-57,926,70,857],8617:[553,-57,926,70,856],8618:[553,-57,926,70,856],8636:[494,-220,955,54,901],8637:[286,-12,955,54,901],8640:[494,-220,955,54,901],8641:[286,-12,955,54,901],8652:[539,33,926,70,856],8656:[551,45,926,60,866],8657:[662,156,685,45,641],8658:[551,45,926,60,866],8659:[662,156,685,45,641],8660:[517,10,926,20,906],8661:[730,224,685,45,641],8704:[662,0,560,2,558],8706:[668,11,471,40,471],8707:[662,0,560,73,487],8709:[583,79,762,50,712],8711:[662,12,731,63,667],8712:[531,27,685,60,625],8713:[662,157,685,60,625],8715:[531,27,685,60,625],8719:[763,259,1000,52,948],8720:[763,259,1000,52,948],8721:[763,259,914,58,856],8722:[286,-220,685,64,621],8723:[502,87,685,48,637],8725:[710,222,523,46,478],8726:[411,-93,428,25,403],8727:[471,-33,523,67,457],8728:[387,-117,350,40,310],8729:[387,-117,350,40,310],8730:[973,259,928,112,963],8733:[430,0,685,41,643],8734:[430,0,926,70,854],8736:[547,0,685,23,643],8739:[690,189,266,100,166],8741:[690,189,523,129,394],8743:[536,29,620,31,589],8744:[536,29,620,31,589],8745:[536,31,620,48,572],8746:[536,31,620,48,572],8747:[824,320,459,32,639],8764:[362,-148,685,48,637],8768:[547,42,286,35,249],8771:[445,-55,685,48,637],8773:[532,27,685,48,637],8776:[475,-25,685,48,637],8781:[498,-8,685,48,637],8784:[611,-120,685,48,637],8800:[662,156,685,48,637],8801:[478,-28,685,48,637],8804:[609,103,685,64,629],8805:[609,103,685,64,629],8810:[532,26,933,25,908],8811:[532,26,933,25,908],8826:[532,26,685,64,621],8827:[532,26,685,64,621],8828:[628,120,685,64,621],8829:[629,119,685,64,621],8834:[531,25,685,64,621],8835:[531,25,685,64,621],8838:[607,103,685,64,621],8839:[607,103,685,64,621],8846:[536,31,620,48,572],8849:[607,103,685,64,621],8850:[607,103,685,64,621],8851:[536,31,620,48,572],8852:[536,31,620,48,572],8853:[623,119,842,50,792],8854:[623,119,842,50,792],8855:[623,119,842,50,792],8856:[623,119,842,50,792],8857:[583,79,762,50,712],8866:[662,0,685,64,621],8867:[662,0,685,64,621],8868:[662,0,685,48,637],8869:[662,0,685,48,637],8872:[662,0,685,64,621],8896:[763,259,924,54,870],8897:[763,259,924,54,870],8898:[778,254,924,94,830],8899:[768,264,924,94,830],8900:[488,-16,523,26,497],8901:[313,-193,286,83,203],8902:[597,13,700,35,665],8904:[582,80,810,54,756],8942:[606,104,511,192,319],8943:[316,-189,926,108,818],8945:[520,18,926,194,732],8968:[713,213,469,188,447],8969:[713,213,469,27,286],8970:[713,213,469,188,447],8971:[713,213,469,27,286],8994:[360,-147,1019,54,965],8995:[360,-147,1019,54,965],9135:[286,-220,315,0,315],9168:[405,-101,511,222,288],9651:[811,127,1145,35,1110],9657:[555,50,660,80,605],9661:[811,127,1145,35,1110],9667:[554,51,660,55,580],9711:[785,282,1207,70,1137],9824:[609,99,685,34,651],9825:[603,105,685,34,651],9826:[609,105,685,41,643],9827:[603,99,685,34,651],9837:[768,10,426,57,346],9838:[768,181,426,75,350],9839:[768,181,426,41,386],10216:[713,213,400,77,335],10217:[713,213,400,65,323],10222:[676,177,233,56,211],10223:[676,177,233,22,177],10229:[449,-58,1574,55,1519],10230:[449,-57,1574,55,1519],10231:[449,-57,1574,55,1519],10232:[551,45,1574,55,1519],10233:[551,45,1574,55,1519],10234:[517,10,1574,55,1519],10235:[450,-57,1574,55,1519],10236:[450,-57,1574,55,1519],10741:[710,222,523,46,478],10752:[763,259,1126,53,1073],10753:[763,259,1126,53,1073],10754:[763,259,1126,53,1073],10755:[768,264,924,94,830],10756:[768,264,924,94,830],10757:[763,259,924,94,830],10758:[763,259,924,94,830],10815:[662,0,694,30,664],10927:[609,103,685,64,621],10928:[609,103,685,64,621]};j.FONTDATA.FONTS["STIXGeneral-bold"]={directory:"General/Bold",family:"STIXGeneral",weight:"bold",Ranges:[[160,255,"Latin1Supplement"],[256,383,"LatinExtendedA"],[384,591,"LatinExtendedB"],[592,687,"IPAExtensions"],[688,767,"SpacingModLetters"],[768,879,"CombDiacritMarks"],[880,1023,"GreekAndCoptic"],[1024,1279,"Cyrillic"],[7424,7615,"PhoneticExtensions"],[7680,7935,"LatinExtendedAdditional"],[8192,8303,"GeneralPunctuation"],[8304,8351,"SuperAndSubscripts"],[8352,8399,"CurrencySymbols"],[8400,8447,"CombDiactForSymbols"],[8448,8527,"LetterlikeSymbols"],[8528,8591,"NumberForms"],[8592,8703,"Arrows"],[8704,8959,"MathOperators"],[8960,9215,"MiscTechnical"],[9216,9279,"ControlPictures"],[9312,9471,"EnclosedAlphanum"],[9472,9599,"BoxDrawing"],[9632,9727,"GeometricShapes"],[9728,9983,"MiscSymbols"],[10176,10223,"MiscMathSymbolsA"],[10624,10751,"MiscMathSymbolsB"],[10752,11007,"SuppMathOperators"],[42784,43007,"LatinExtendedD"],[64256,64335,"AlphaPresentForms"],[119808,119859,"MathBold"],[120120,120171,"BBBold"],[120172,120223,"BoldFraktur"],[120276,120327,"MathSSBold"],[120488,120545,"GreekBold"],[120662,120719,"GreekSSBold"],[120782,120791,"MathBold"],[120812,120822,"MathSSBold"]],32:[0,0,250,0,0],33:[691,13,333,81,251],34:[691,-404,555,83,472],35:[700,0,500,5,495],36:[750,99,500,29,472],37:[706,29,749,61,688],38:[691,16,833,62,789],39:[691,-404,278,75,204],40:[694,168,333,46,306],41:[694,168,333,27,287],42:[691,-255,500,56,448],43:[563,57,750,65,685],44:[155,180,250,39,223],45:[287,-171,333,44,287],46:[156,13,250,41,210],47:[691,19,278,-24,302],48:[688,13,500,24,476],49:[688,0,500,65,441],50:[688,0,500,17,478],51:[688,14,500,16,468],52:[688,0,500,19,476],53:[676,8,500,22,470],54:[688,13,500,28,475],55:[676,0,500,17,477],56:[688,13,500,28,472],57:[688,13,500,26,473],58:[472,13,333,82,251],59:[472,180,333,82,266],60:[534,24,750,80,670],61:[399,-107,750,68,682],62:[534,24,750,80,670],63:[689,13,500,57,445],64:[691,19,930,108,822],65:[690,0,722,9,689],66:[676,0,667,16,619],67:[691,19,722,49,687],68:[676,0,722,14,690],69:[676,0,667,16,641],70:[676,0,611,16,583],71:[691,19,778,37,755],72:[676,0,778,21,759],73:[676,0,389,20,370],74:[676,96,500,3,478],75:[676,0,778,30,769],76:[677,0,667,19,638],77:[676,0,944,14,921],78:[676,18,722,16,701],79:[691,19,778,35,743],80:[676,0,611,16,600],81:[691,176,778,35,743],82:[676,0,722,26,716],83:[692,19,556,35,513],84:[676,0,667,31,636],85:[676,19,722,16,701],86:[676,18,722,16,701],87:[676,15,1000,19,981],88:[676,0,722,16,699],89:[676,0,722,15,699],90:[676,0,667,28,634],91:[678,149,333,67,301],92:[691,19,278,-25,303],93:[678,149,333,32,266],94:[676,-311,581,73,509],95:[-75,125,500,0,500],96:[713,-528,333,8,246],97:[473,14,500,25,488],98:[676,14,556,17,521],99:[473,14,444,25,430],100:[676,14,556,25,534],101:[473,14,444,25,427],102:[691,0,333,14,389],103:[473,206,500,28,483],104:[676,0,556,15,534],105:[691,0,278,15,256],106:[691,203,333,-57,263],107:[676,0,556,22,543],108:[676,0,278,15,256],109:[473,0,833,15,814],110:[473,0,556,21,539],111:[473,14,500,25,476],112:[473,205,556,19,524],113:[473,205,556,34,536],114:[473,0,444,28,434],115:[473,14,389,25,361],116:[630,12,333,19,332],117:[461,14,556,16,538],118:[461,14,500,21,485],119:[461,14,722,23,707],120:[461,0,500,12,484],121:[461,205,500,16,482],122:[461,0,444,21,420],123:[698,175,394,22,340],124:[691,19,220,66,154],125:[698,175,394,54,372],126:[333,-173,520,29,491],915:[676,0,620,16,593],916:[690,0,722,33,673],920:[692,18,778,35,743],923:[690,0,707,9,674],926:[676,0,647,40,607],928:[676,0,778,21,759],931:[676,0,671,28,641],933:[692,0,703,7,693],934:[676,0,836,18,818],936:[692,0,808,15,797],937:[692,0,768,28,740]};j.FONTDATA.FONTS["STIXGeneral-italic"]={directory:"General/Italic",family:"STIXGeneral",style:"italic",Ranges:[[160,255,"Latin1Supplement"],[256,383,"LatinExtendedA"],[384,591,"LatinExtendedB"],[592,687,"IPAExtensions"],[688,767,"SpacingModLetters"],[880,1023,"GreekAndCoptic"],[1024,1279,"Cyrillic"],[7680,7935,"LatinExtendedAdditional"],[8192,8303,"GeneralPunctuation"],[8352,8399,"CurrencySymbols"],[8400,8447,"CombDiactForSymbols"],[8448,8527,"LetterlikeSymbols"],[8704,8959,"MathOperators"],[9216,9279,"ControlPictures"],[9312,9471,"EnclosedAlphanum"],[9472,9599,"BoxDrawing"],[64256,64335,"AlphaPresentForms"],[119860,119911,"MathItalic"],[119964,120015,"MathScript"],[120328,120379,"MathSSItalic"],[120484,120485,"ij"],[120546,120603,"GreekItalic"]],32:[0,0,250,0,0],33:[667,11,333,39,304],34:[666,-421,420,144,432],35:[676,0,501,2,540],36:[731,89,500,32,497],37:[706,19,755,80,705],38:[666,18,778,76,723],39:[666,-421,214,132,241],40:[669,181,333,42,315],41:[669,180,333,16,289],42:[666,-255,500,128,492],43:[506,0,675,86,590],44:[101,129,250,-5,135],45:[255,-192,333,49,282],46:[100,11,250,27,138],47:[666,18,278,-65,386],48:[676,7,500,32,497],49:[676,0,500,50,409],50:[676,0,500,12,452],51:[676,7,500,16,465],52:[676,0,500,1,479],53:[666,7,500,15,491],54:[686,7,500,30,521],55:[666,8,500,75,537],56:[676,7,500,30,493],57:[676,17,500,23,492],58:[441,11,333,50,261],59:[441,129,333,26,261],60:[516,10,675,84,592],61:[386,-120,675,86,590],62:[516,10,675,84,592],63:[664,12,500,132,472],64:[666,18,920,118,806],65:[668,0,611,-51,564],66:[653,0,611,-8,588],67:[666,18,667,66,689],68:[653,0,722,-8,700],69:[653,0,611,-1,634],70:[653,0,611,8,645],71:[666,18,722,52,722],72:[653,0,722,-8,769],73:[653,0,333,-8,384],74:[653,18,444,-6,491],75:[653,0,667,7,722],76:[653,0,556,-8,559],77:[653,0,833,-18,872],78:[653,15,667,-20,727],79:[667,18,722,60,699],80:[653,0,611,0,605],81:[666,182,722,59,699],82:[653,0,611,-13,588],83:[667,18,500,17,508],84:[653,0,556,59,633],85:[653,18,722,102,765],86:[653,18,611,76,688],87:[653,18,833,71,906],88:[653,0,611,-29,655],89:[653,0,556,78,633],90:[653,0,556,-6,606],91:[663,153,389,21,391],92:[666,18,278,-41,319],93:[663,153,389,12,382],94:[666,-301,422,0,422],95:[-75,125,500,0,500],96:[664,-492,333,120,311],97:[441,11,501,17,476],98:[683,11,500,23,473],99:[441,11,444,30,425],100:[683,13,500,15,527],101:[441,11,444,31,412],102:[678,207,278,-147,424],103:[441,206,500,8,471],104:[683,9,500,19,478],105:[654,11,278,49,264],106:[652,207,278,-124,279],107:[683,11,444,14,461],108:[683,11,278,41,279],109:[441,9,722,12,704],110:[441,9,500,14,474],111:[441,11,500,27,468],112:[441,205,504,-75,472],113:[441,209,500,25,484],114:[441,0,389,45,412],115:[442,13,389,16,366],116:[546,11,278,38,296],117:[441,11,500,42,475],118:[441,18,444,20,426],119:[441,18,667,15,648],120:[441,11,444,-27,447],121:[441,206,444,-24,426],122:[428,81,389,-2,380],123:[687,177,400,51,407],124:[666,18,275,105,171],125:[687,177,400,-7,349],126:[323,-183,541,40,502],305:[441,11,278,47,235],567:[441,207,278,-124,246],915:[653,0,611,8,645],916:[668,0,611,-32,526],920:[667,18,722,60,699],923:[668,0,611,-51,564],926:[653,0,651,-6,680],928:[653,0,722,-8,769],931:[653,0,620,-6,659],933:[668,0,556,78,648],934:[653,0,741,50,731],936:[667,0,675,77,778],937:[666,0,762,-6,739],945:[441,11,552,27,549],946:[678,205,506,-40,514],947:[435,206,410,19,438],948:[668,11,460,24,460],949:[441,11,444,30,425],950:[683,185,454,30,475],951:[441,205,474,14,442],952:[678,11,480,27,494],953:[441,11,278,49,235],954:[441,13,444,14,465],955:[678,16,458,-12,431],956:[428,205,526,-33,483],957:[441,18,470,20,459],958:[683,185,454,30,446],959:[441,11,500,27,468],960:[428,18,504,19,536],961:[441,205,504,-40,471],962:[441,185,454,30,453],963:[428,11,498,27,531],964:[428,11,410,12,426],965:[441,10,478,19,446],966:[441,205,622,27,590],967:[441,207,457,-108,498],968:[441,205,584,15,668],969:[439,11,686,27,654],977:[678,10,556,19,526],981:[683,205,627,27,595],982:[428,11,792,17,832],1009:[441,205,516,27,484],1013:[441,11,444,30,420],8467:[687,11,579,48,571]};j.FONTDATA.FONTS.STIXIntegralsD={directory:"IntegralsD/Regular",family:"STIXIntegralsD",Ranges:[[32,32,"All"],[160,160,"All"],[8747,8755,"All"],[10763,10780,"All"]],8747:[2000,269,585,56,1035],8750:[2000,269,635,56,1035]};j.FONTDATA.FONTS.STIXNonUnicode={directory:"NonUnicode/Regular",family:"STIXNonUnicode",Ranges:[[32,32,"All"],[160,160,"All"],[57344,63743,"PrivateUse"]],57344:[610,25,1184,829,895],57345:[667,-41,1184,829,1211],57656:[634,-584,480,-10,490],57657:[-127,177,480,-10,490],57659:[955,-512,897,-25,908],57660:[955,-512,897,-11,922],57661:[182,261,897,-25,908],57662:[182,261,897,-11,922],57664:[1218,-820,1844,-10,1854],57665:[-126,524,1844,-10,1854],57674:[955,-820,633,-1,634],57675:[-126,261,633,-1,634],57953:[422,10,523,41,481],57957:[421,0,523,127,405],57961:[421,0,523,68,455],57965:[424,198,523,47,463],57969:[420,198,523,58,480],57973:[421,198,523,66,457],57977:[612,8,523,37,486],57981:[421,198,523,25,490],57985:[606,12,523,47,477],57989:[421,200,523,41,483],57999:[135,0,325,-1,326],58000:[135,0,633,-1,634]};j.FONTDATA.FONTS["STIXNonUnicode-bold"]={directory:"NonUnicode/Bold",family:"STIXNonUnicode",weight:"bold",Ranges:[[32,32,"All"],[160,160,"All"],[57344,63743,"PrivateUse"]]};j.FONTDATA.FONTS["STIXNonUnicode-italic"]={directory:"NonUnicode/Italic",family:"STIXNonUnicode",style:"italic",Ranges:[[32,32,"All"],[160,160,"All"],[57344,63743,"PrivateUse"]],57901:[677,45,852,43,812],57902:[670,3,724,35,709],57903:[671,11,569,43,586],57904:[662,0,801,34,788],57905:[670,4,553,40,599],57906:[662,0,652,43,710],57907:[671,131,580,40,580],57908:[664,21,831,41,845],57909:[662,0,575,38,591],57910:[662,120,632,31,785],57911:[670,13,809,30,783],57912:[670,7,693,30,653],57913:[671,45,1166,40,1128],57914:[795,37,957,40,1064],57915:[669,10,737,38,729],57916:[662,0,667,38,709],57917:[671,131,744,43,704],57918:[662,3,854,38,816],57919:[671,0,634,38,671],57920:[721,0,509,41,730],57921:[672,13,817,37,950],57922:[677,33,638,33,680],57923:[685,32,956,33,998],57924:[672,13,692,38,739],57925:[675,131,719,34,763],57926:[664,94,752,38,714]};j.FONTDATA.FONTS.STIXSizeOneSym={directory:"SizeOneSym/Regular",family:"STIXSizeOneSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[8512,8512,"All"],[8730,8732,"All"],[8992,8993,"All"],[9115,9145,"All"],[9180,9185,"All"],[10098,10099,"All"],[10214,10219,"All"],[10627,10630,"All"],[10744,10745,"All"],[10752,10762,"All"],[11004,11007,"All"]],32:[0,0,250,0,0],40:[1066,164,468,139,382],41:[1066,164,468,86,329],47:[1066,164,579,25,552],91:[1066,164,383,180,363],92:[1066,164,579,27,552],93:[1066,164,383,20,203],95:[-127,177,1000,0,1000],123:[1066,164,575,114,466],125:[1066,164,575,109,461],160:[0,0,250,0,0],770:[767,-554,0,-720,-160],771:[750,-598,0,-722,-162],8719:[1500,-49,1355,50,1305],8720:[1500,-49,1355,50,1305],8721:[1499,-49,1292,90,1202],8730:[1552,295,1057,112,1089],8896:[1500,-49,1265,60,1205],8897:[1500,-49,1265,60,1205],8898:[1510,-49,1265,118,1147],8899:[1500,-39,1265,118,1147],8968:[1066,164,453,180,426],8969:[1066,164,453,25,273],8970:[1066,164,453,180,428],8971:[1066,164,453,27,273],9115:[700,305,450,50,400],9116:[705,305,450,50,174],9117:[705,300,450,50,400],9118:[700,305,450,50,400],9119:[705,305,450,276,400],9120:[705,300,450,50,400],9121:[682,323,450,50,415],9122:[687,323,450,50,150],9123:[687,318,450,50,415],9124:[682,323,450,35,400],9125:[687,323,450,300,400],9126:[687,318,450,35,400],9127:[700,305,640,260,600],9128:[705,305,640,40,380],9129:[705,300,640,260,600],9130:[705,305,640,260,380],9131:[700,305,640,40,380],9132:[705,305,640,260,600],9133:[705,300,640,40,380],9134:[610,25,688,294,394],9136:[700,301,600,35,566],9137:[700,301,600,35,566],9143:[1510,345,1184,112,895],9144:[1566,289,721,0,66],9145:[1566,289,721,655,721],9182:[136,89,926,0,925],9183:[789,-564,926,0,925],10216:[1066,164,578,116,462],10217:[1066,164,578,116,462],10752:[1500,-49,1555,52,1503],10753:[1500,-49,1555,52,1503],10754:[1500,-49,1555,52,1503],10756:[1500,-39,1265,118,1147],10757:[1500,-49,1153,82,1071],10758:[1500,-49,1153,82,1071]};j.FONTDATA.FONTS.STIXSizeTwoSym={directory:"SizeTwoSym/Regular",family:"STIXSizeTwoSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[8730,8732,"All"],[9115,9145,"All"],[9180,9185,"All"],[10098,10099,"All"],[10214,10219,"All"],[10627,10630,"All"],[11004,11007,"All"]],32:[0,0,250,0,0],40:[1566,279,589,139,503],41:[1566,279,608,114,478],47:[1566,279,806,25,781],91:[1566,279,459,190,422],92:[1566,279,806,25,781],93:[1566,279,459,37,269],95:[-127,177,1500,0,1500],123:[1566,279,717,124,531],125:[1566,279,717,186,593],160:[0,0,250,0,0],770:[777,-564,0,-1150,-171],771:[760,-608,0,-1152,-173],8730:[2056,404,1124,110,1157],8968:[1566,279,524,190,479],8969:[1566,279,526,47,336],8970:[1566,279,524,190,479],8971:[1566,279,526,47,336],9182:[143,81,1460,0,1460],9183:[797,-573,1460,0,1460],10216:[1566,279,622,95,531],10217:[1566,279,622,91,527]};j.FONTDATA.FONTS.STIXSizeThreeSym={directory:"SizeThreeSym/Regular",family:"STIXSizeThreeSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[8730,8732,"All"],[9115,9145,"All"],[9180,9185,"All"],[10098,10099,"All"],[10214,10219,"All"],[10627,10630,"All"]],32:[0,0,250,0,0],40:[2066,394,750,182,667],41:[2066,394,750,83,568],47:[2066,394,1101,30,1071],91:[2066,394,508,225,491],92:[2066,394,1101,30,1071],93:[2066,394,508,17,283],95:[-127,177,2000,0,2000],123:[2066,394,906,143,717],125:[2066,394,906,189,763],160:[0,0,250,0,0],770:[777,-564,0,-1610,-150],771:[774,-608,0,-1612,-152],8730:[2565,510,1076,112,1110],8968:[2066,394,565,225,550],8969:[2066,394,565,15,340],8970:[2066,394,565,225,550],8971:[2066,394,565,15,340],9182:[157,86,1886,0,1886],9183:[815,-572,1886,0,1886],10216:[2066,394,765,96,670],10217:[2066,394,765,95,669]};j.FONTDATA.FONTS.STIXSizeFourSym={directory:"SizeFourSym/Regular",family:"STIXSizeFourSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[8730,8732,"All"],[9115,9145,"All"],[9180,9185,"All"],[10098,10099,"All"],[10214,10219,"All"],[10627,10630,"All"]],32:[0,0,250,0,0],40:[2566,509,808,124,732],41:[2566,509,808,76,684],47:[2566,509,1309,16,1293],91:[2566,509,661,295,634],92:[2566,509,1309,16,1293],93:[2566,509,661,27,366],95:[-127,177,2500,0,2500],123:[2566,509,1076,173,882],125:[2566,509,1076,194,903],160:[0,0,250,0,0],770:[796,-573,0,-2040,-154],771:[771,-608,0,-2040,-154],8730:[1510,345,1184,112,895],8968:[2566,509,682,295,655],8969:[2566,509,682,27,387],8970:[2566,509,682,295,655],8971:[2566,509,682,27,387],9182:[175,90,2328,0,2328],9183:[837,-572,2328,0,2328],10216:[2566,509,908,113,796],10217:[2566,509,908,112,795]};j.FONTDATA.FONTS.STIXSizeFiveSym={directory:"SizeFiveSym/Regular",family:"STIXSizeFiveSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[9115,9145,"All"],[9180,9185,"All"]],32:[0,0,250,0,0],95:[-127,177,3000,0,3000],160:[0,0,250,0,0],770:[816,-572,0,-2485,-157],771:[780,-617,0,-2485,-157],9182:[181,90,3238,0,3238],9183:[844,-573,3238,0,3238]};j.FONTDATA.FONTS.STIXVariants={directory:"Variants/Regular",family:"STIXVariants",Ranges:[[32,32,"All"],[119,124,"All"],[160,160,"All"],[411,411,"All"],[612,612,"All"],[8242,8279,"All"],[8512,8512,"All"],[8592,8595,"All"],[8657,8674,"All"],[8709,8941,"All"],[8994,8995,"All"],[9251,9251,"All"],[9641,9641,"All"],[10812,10990,"All"]],8242:[565,-28,340,44,295],8463:[683,10,579,47,547],8709:[729,74,523,28,502],8726:[710,222,523,46,478],8730:[943,11,737,67,767]};j.FONTDATA.FONTS.STIXGeneral[8942][0]+=400;j.FONTDATA.FONTS.STIXGeneral[8945][0]+=500;j.FONTDATA.FONTS.STIXGeneral[8722][1]+=100;j.FONTDATA.FONTS.STIXGeneral[61][1]+=100;j.FONTDATA.FONTS.STIXNonUnicode[57674][0]+=200;j.FONTDATA.FONTS.STIXNonUnicode[57674][1]+=200;j.FONTDATA.FONTS.STIXNonUnicode[57675][0]+=200;j.FONTDATA.FONTS.STIXNonUnicode[57675][1]+=200;MathJax.Hub.Register.LoadHook(j.fontDir+"/Variants/Regular/All.js",function(){j.FONTDATA.FONTS.STIXVariants[32][2]+=275;j.FONTDATA.FONTS.STIXVariants[32][5]={rfix:275}});MathJax.Hub.Browser.Select({MSIE:function(v){if(!v.versionAtLeast("8.0")||document.documentMode<8){var w=j.FONTDATA;w.REMAP[713]=175;w.REMAP[714]=180;w.REMAP[715]=96;w.REMAP[730]=176;w.RANGES[5]=w.RANGES[4];w.RANGES[4]=w.RANGES[3];w.RANGES[3]={name:"greek",low:945,high:1014,offset:"GG",remap:{1013:26,977:27,1008:28,981:29,1009:30,982:31}};w.VARIANT.bold.offsetGG=120514;w.VARIANT.bold.offsetG=120488;w.VARIANT.italic.offsetGG=120572;w.VARIANT.italic.offsetG=120546;w.VARIANT["bold-italic"].offsetGG=120630;w.VARIANT["bold-italic"].offsetG=120604}},Safari:function(v){v.STIXfontBug=v.versionAtLeast("5.1")&&v.isMac},Chrome:function(w){if(w.isMac){var v=navigator.appVersion.match(/AppleWebKit\/(\d+)/);if(v&&parseInt(v[1])>534){w.STIXfontBug=true}}}});if(MathJax.Hub.Browser.STIXfontBug){j.FONTDATA.FONTS.STIXGeneral.family="STIXGeneral-Regular";j.FONTDATA.FONTS["STIXGeneral-italic"].family="STIXGeneral-Italic";delete j.FONTDATA.FONTS["STIXGeneral-italic"].style;j.FONTDATA.FONTS.STIXNonUnicode.family="STIXNonUnicode-Regular";j.FONTDATA.FONTS["STIXNonUnicode-italic"].family="STIXNonUnicode-Italic";delete j.FONTDATA.FONTS["STIXNonUnicode-italic"].style}var e=[];var n=j.Font.div;r.addElement(n,"span",{style:{display:"inline-block","font-family":"STIXNonUnicode","font-weight":"bold"}},["\uE38C\uE38C\uE38C\uE38C\uE38C"]);r.addElement(n,"span",{style:{display:"inline-block","font-family":"STIXNonUnicode","font-weight":"bold"}},["\uE39A\uE39A\uE39A\uE39A\uE39A"]);if(n.lastChild.previousSibling.offsetWidth<n.lastChild.offsetWidth){e.push(["Require",MathJax.Ajax,j.fontDir+"/fontdata-1.0.js"])}n.removeChild(n.lastChild);n.removeChild(n.lastChild);if(!j.Font.testFont({family:"STIXSizeOneSym",testString:"\u02C6"})){e.push(["Require",MathJax.Ajax,j.fontDir+"/fontdata-beta.js"])}e.push(["loadComplete",MathJax.Ajax,j.fontDir+"/fontdata.js"]);MathJax.Callback.Queue.apply(MathJax.Callback,e)})(MathJax.OutputJax["HTML-CSS"],MathJax.ElementJax.mml,MathJax.HTML);
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(function(b,a){var c=function(f,g,d){var e="STIX"+f.replace(/\/[^\/]*$/,"").replace(/\//,"-").replace(/-Regular/,"");e=e.replace(/-B/,"-b").replace(/-I/,"-i").replace(/-boldItalic/,"-bold-italic");a.Register.LoadHook(b.fontDir+"/"+f+".js",function(){var k=b.FONTDATA.FONTS[e];for(var l in g){if(g.hasOwnProperty(l)){k[l]=g[l]}}if(d){for(var j=0,h=d.length;j<h;j++){delete k[d[j]]}}})};b.FONTDATA.STIXversion="1.0";delete b.FONTDATA.FONTS["STIXGeneral-bold"].Ranges.LatinExtendedD;delete b.FONTDATA.FONTS["STIXGeneral-bold"].Ranges.BBBold;b.FONTDATA.DELIMITERS[9182].HW[0]=[0.556,"STIXGeneral"];b.FONTDATA.DELIMITERS[9182].HW[1]=[0.926,"STIXSizeOneSym"];b.FONTDATA.DELIMITERS[9183].HW[0]=[0.556,"STIXGeneral"];b.FONTDATA.DELIMITERS[9183].HW[1]=[0.926,"STIXSizeOneSym"];a.Register.LoadHook(b.fontDir+"/fontdata-extra.js",function(){b.FONTDATA.DELIMITERS[9180].HW[0]=[0.556,"STIXGeneral"];b.FONTDATA.DELIMITERS[9180].HW[1]=[0.926,"STIXSizeOneSym"];b.FONTDATA.DELIMITERS[9181].HW[0]=[0.556,"STIXGeneral"];b.FONTDATA.DELIMITERS[9181].HW[1]=[0.926,"STIXSizeOneSym"];b.FONTDATA.DELIMITERS[9184].HW[0][0]=0.926;b.FONTDATA.DELIMITERS[9185].HW[0][0]=0.926});c("General/Bold/CombDiacritMarks",{},[839]);c("General/Bold/LetterlikeSymbols",{8517:[676,0,748,75,703],8518:[676,14,643,50,583],8519:[473,14,573,50,523],8520:[691,0,330,65,265],8521:[691,205,371,-20,311]});c("General/Bold/MathOperators",{8729:[473,-59,584,85,499]},[8896,8897,8898,8899]);c("General/Bold/SpacingModLetters",{},[759]);c("General/BoldItalic/GeneralPunctuation",{8254:[637,-565,500,0,500]});c("General/BoldItalic/GreekBoldItalic",{120624:[685,0,589,31,721]});c("General/BoldItalic/SpacingModLetters",{690:[1017,-331,350,24,384]},[759]);c("General/Italic/CombDiactForSymbols",{8428:[681,-548,0,-453,-17],8429:[681,-548,0,-453,-17]});c("General/Italic/GeneralPunctuation",{8254:[582,-532,500,0,500]});c("General/Italic/GreekItalic",{120566:[668,0,567,28,687]});c("General/Italic/SpacingModLetters",{},[759]);c("General/Regular/CombDiacritMarks",{},[839]);c("General/Regular/GreekBoldItalic",{120624:[685,0,589,31,721]});c("General/Regular/GreekItalic",{120566:[668,0,567,28,687]});c("General/Regular/LatinExtendedD",{},[42898]);c("General/Regular/LetterlikeSymbols",{8517:[662,0,722,70,677],8518:[683,10,574,45,519],8519:[460,10,523,45,478],8520:[683,0,258,55,203],8521:[683,217,305,-15,250]});c("General/Regular/MathOperators",{8959:[662,0,560,73,487]});c("General/Regular/MiscMathSymbolsA",{},[10187,10189]);c("General/Regular/MiscSymbols",{},[9954]);c("General/Regular/MiscTechnical",{9180:[55,152,556,-10,566],9181:[771,-564,556,-10,566],9182:[117,88,556,-10,566],9183:[769,-564,556,-10,566],9184:[66,212,926,-3,929],9185:[842,-564,926,-3,929]});c("General/Regular/PhoneticExtensions",{},[7576,7587]);c("General/Regular/SpacingModLetters",{},[759]);c("General/Regular/SuppMathOperators",{},[11004,11007]);c("NonUnicode/Bold/PrivateUse",{57440:[-137,322,0,0,330],57505:[691,19,769,27,734],58250:[676,0,787,50,737],58251:[676,0,729,75,669],58253:[676,0,650,75,595],58254:[676,0,474,75,595],58255:[691,19,751,45,686],58256:[676,0,380,80,300],58257:[676,19,618,50,548],58258:[676,0,792,75,767],58259:[676,0,662,70,607],58260:[676,0,914,75,839],58261:[691,19,787,45,742],58262:[692,19,702,45,657],58263:[676,0,556,25,645],58264:[676,19,738,70,668],58265:[676,0,627,17,704],58266:[676,0,996,17,1015],58267:[676,0,794,20,769],58268:[676,0,652,23,739],58269:[473,14,623,50,563],58270:[676,14,643,60,593],58271:[473,14,574,50,524],58274:[676,0,474,25,536],58275:[473,205,643,50,583],58276:[676,0,624,60,564],58279:[676,0,646,60,621],58280:[676,0,325,60,265],58281:[473,0,908,60,848],58282:[473,0,624,60,564],58283:[473,14,598,45,553],58284:[473,205,643,60,593],58285:[473,205,643,50,583],58286:[473,0,339,60,445],58287:[473,14,549,52,497],58288:[676,14,446,25,411],58289:[461,16,619,55,559],58290:[461,0,494,6,544],58291:[461,0,786,22,789],58292:[461,0,660,25,635],58293:[461,205,471,-9,537],58294:[461,0,513,40,473]});c("NonUnicode/BoldItalic/PrivateUse",{58248:[707,14,598,18,563]});c("NonUnicode/Italic/PrivateUse",{58247:[683,10,557,52,526]});c("NonUnicode/Regular/PrivateUse",{57409:[911,-433,480,64,398],57410:[755,-425,441,57,387],57440:[-140,292,1,11,323],57503:[662,156,902,0,863],57504:[662,156,902,0,863],57505:[676,14,734,18,700],57572:[773,80,700,94,606]});c("SizeTwoSym/Regular/All",{},[11007]);MathJax.Ajax.loadComplete(b.fontDir+"/fontdata-1.0.js")})(MathJax.OutputJax["HTML-CSS"],MathJax.Hub);
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/*
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(function(h){var p="2.3";var m=h.FONTDATA.DELIMITERS;var k="STIXGeneral",i="STIXGeneral-bold",j="STIXVariants",n="STIXNonUnicode",f="STIXSizeOneSym",d="STIXSizeTwoSym",b="STIXSizeThreeSym",a="STIXSizeFourSym",o="STIXSizeFiveSym";var l="H",g="V";var e={61:{dir:l,HW:[[0.685,k]],stretch:{rep:[61,k]}},8606:{dir:l,HW:[[0.926,k]],stretch:{left:[8606,k],rep:[8722,k]}},8608:{dir:l,HW:[[0.926,k]],stretch:{right:[8608,k],rep:[8722,k]}},8612:{dir:l,HW:[[0.926,k]],stretch:{left:[8592,j],rep:[8722,k],right:[8867,i,0,0.1,0.6]}},8613:{dir:g,HW:[[0.816,k]],stretch:{bot:[95,k,0.05,-0.01,0.8],ext:[9168,k],top:[8593,k]}},8614:{dir:l,HW:[[1,k]],stretch:{left:[57526,n],rep:[8722,k],right:[8594,k]}},8615:{dir:g,HW:[[0.816,k]],stretch:{top:[8868,i,0.04,0,0.6],ext:[9168,k],bot:[8595,k]}},8624:{dir:g,HW:[[0.818,k]],stretch:{top:[8624,k],ext:[9168,k,0.152]}},8625:{dir:g,HW:[[0.818,k]],stretch:{top:[8625,k],ext:[9168,k,-0.195]}},8636:{dir:l,HW:[[0.955,k]],stretch:{left:[8636,k],rep:[8722,k]}},8637:{dir:l,HW:[[0.955,k]],stretch:{left:[8637,k],rep:[8722,k]}},8638:{dir:g,HW:[[0.818,k]],stretch:{top:[8638,k],ext:[9168,k]}},8639:{dir:g,HW:[[0.818,k]],stretch:{top:[8639,k],ext:[9168,k]}},8640:{dir:l,HW:[[0.955,k]],stretch:{right:[8640,k],rep:[8722,k]}},8641:{dir:l,HW:[[0.955,k]],stretch:{right:[8641,k],rep:[8722,k]}},8642:{dir:g,HW:[[0.818,k]],stretch:{bot:[8642,k],ext:[9168,k]}},8643:{dir:g,HW:[[0.818,k]],stretch:{bot:[8643,k],ext:[9168,k]}},8666:{dir:l,HW:[[0.926,k]],stretch:{left:[8666,k],rep:[8801,k]}},8667:{dir:l,HW:[[0.926,k]],stretch:{right:[8667,k],rep:[8801,k]}},9140:{dir:l,HW:[[0.926,k],[1.063,f],[1.606,d],[2.147,b],[2.692,a],[3.237,o]],stretch:{left:[8976,k],rep:[8722,k,0,0.12],right:[172,k]}},9141:{dir:l,HW:[[0.926,k],[1.063,f],[1.606,d],[2.147,b],[2.692,a],[3.237,o]],stretch:{left:[10813,k,0,0.12],rep:[8722,k,0,0,0,0.12],right:[10812,k,0,0.12]}},9180:{dir:l,HW:[[0.926,f],[1,k],[1.46,d],[1.886,b],[2.328,a],[3.237,o]],stretch:{left:[57659,n],right:[57660,n],rep:[57674,n]}},9181:{dir:l,HW:[[0.926,f],[1,k],[1.46,d],[1.886,b],[2.328,a],[3.237,o]],stretch:{left:[57661,n],right:[57662,n],rep:[57675,n]}},9184:{dir:l,HW:[[1,k],[1.46,f],[1.886,d],[2.312,b],[2.738,a],[3.164,o]],stretch:{left:[57613,n,-0.1,-0.1],rep:[8722,k,0,0.05],right:[57612,n,0,-0.1],fullExtenders:true}},9185:{dir:l,HW:[[1,k],[1.46,f],[1.886,d],[2.312,b],[2.738,a],[3.164,o]],stretch:{left:[57612,n,-0.1,0.1],rep:[8722,k,0,-0.1,0,0.1],right:[57613,n,0,0.1],fullExtenders:true}},10502:{dir:l,HW:[[0.926,k]],stretch:{left:[8656,k],rep:[61,k],right:[10980,k,0,-0.09]}},10503:{dir:l,HW:[[0.926,k]],stretch:{left:[8872,k,0,-0.09],rep:[61,k],right:[8658,k]}},10574:{dir:l,HW:[],stretch:{left:[8636,k],rep:[8722,k],right:[8640,k]}},10575:{dir:g,HW:[[0.818,k]],stretch:{top:[8638,k],ext:[9168,k],bot:[8642,k]}},10576:{dir:l,HW:[[0.926,k]],stretch:{left:[8637,k],rep:[8722,k],right:[8641,k]}},10577:{dir:g,HW:[[0.818,k]],stretch:{top:[8639,k],ext:[9168,k],bot:[8643,k]}},10586:{dir:l,HW:[[0.926,k]],stretch:{left:[8636,k],rep:[8722,k],right:[8867,i,0,0.1,0.6]}},10587:{dir:l,HW:[[0.926,k]],stretch:{left:[57526,n],rep:[8722,k],right:[8640,k]}},10588:{dir:g,HW:[[0.818,k]],stretch:{bot:[95,k,0.05,-0.01,0.8],ext:[9168,k],top:[8638,k]}},10589:{dir:g,HW:[[0.818,k]],stretch:{top:[8868,i,0.04,0,0.6],ext:[9168,k],bot:[8642,k]}},10590:{dir:l,HW:[[0.926,k]],stretch:{left:[8637,k],rep:[8722,k],right:[8867,i,0,0.1,0.6]}},10591:{dir:l,HW:[[0.926,k]],stretch:{left:[57526,n],rep:[8722,k],right:[8641,k]}},10592:{dir:g,HW:[[0.818,k]],stretch:{bot:[95,k,0.05,-0.01,0.8],ext:[9168,k],top:[8639,k]}},10593:{dir:g,HW:[[0.818,k]],stretch:{top:[8868,i,0.04,0,0.6],ext:[9168,k],bot:[8643,k]}},711:{dir:l,HW:[[0.333,k],[0.56,f],[0.979,d],[1.458,b],[1.886,a],[2.328,o]]},717:{dir:l,HW:[[0.334,k]],stretch:{rep:[717,k]}},759:{dir:l,HW:[[0.558,f],[0.977,d],[1.458,b],[1.886,a],[2.328,o]]},8607:{dir:g,HW:[[0.816,k]],stretch:{ext:[9168,k],top:[8607,k]}},8609:{dir:g,HW:[[0.816,k]],stretch:{ext:[9168,k],bot:[8609,k]}},8616:{dir:g,HW:[[0.816,k]],stretch:{top:[8593,k],ext:[9168,k],bot:[10515,k]}},8617:{dir:l,HW:[[0.926,k]],stretch:{left:[8592,k],rep:[8722,k],right:[57525,n]}},8618:{dir:l,HW:[[0.926,k]],stretch:{left:[57524,n],rep:[8722,k],right:[8594,k]}},8626:{dir:g,HW:[[0.818,k]],stretch:{bot:[8626,k],ext:[9168,k,0.152]}},8627:{dir:g,HW:[[0.818,k]],stretch:{bot:[8627,k],ext:[9168,k,-0.195]}},8628:{dir:l,HW:[[0.926,k]],stretch:{rep:[8722,k,0,0.4],right:[8628,k]}},8629:{dir:g,HW:[[0.818,k]],stretch:{bot:[8629,k],ext:[9168,k,0.57]}},8651:{dir:l,HW:[[0.926,k]],stretch:{left:[10602,k],rep:[61,k],right:[10605,k]}},8652:{dir:l,HW:[[0.926,k]],stretch:{left:[10603,k],rep:[61,k],right:[10604,k]}},8672:{dir:l,HW:[[0.926,k]],stretch:{left:[8672,k],rep:[57633,n,0,0,0,0,0.1],fullExtenders:true}},8673:{dir:g,HW:[[0.818,k]],stretch:{ext:[57645,n],top:[8673,k],fullExtenders:true}},8674:{dir:l,HW:[[0.926,k]],stretch:{right:[8674,j],rep:[57646,n,0,0,0,0,0.1],fullExtenders:true}},8675:{dir:g,HW:[[0.818,k]],stretch:{ext:[57644,n],bot:[8675,k],fullExtenders:true}},8676:{dir:l,HW:[[0.926,k]],stretch:{left:[8676,k],rep:[8722,k]}},8677:{dir:l,HW:[[0.926,k]],stretch:{right:[8677,k],rep:[8722,k]}},8701:{dir:l,HW:[[0.926,k]],stretch:{left:[8701,k],rep:[8722,k]}},8702:{dir:l,HW:[[0.926,k]],stretch:{right:[8702,k],rep:[8722,k]}},8703:{dir:l,HW:[[0.926,k]],stretch:{left:[8701,k],rep:[8722,k],right:[8702,k]}},10214:{dir:g,HW:[[0.93,k],[1.23,f],[1.845,d],[2.46,b],[3.075,a]],stretch:{top:[9555,k],ext:[9553,k],bot:[9561,k]}},10215:{dir:g,HW:[[0.93,k],[1.23,f],[1.845,d],[2.46,b],[3.075,a]],stretch:{top:[9558,k],ext:[9553,k],bot:[9564,k]}},10218:{dir:g,HW:[[0.931,k],[1.23,f],[1.845,d],[2.461,b],[3.075,a]]},10219:{dir:g,HW:[[0.931,k],[1.23,f],[1.845,d],[2.461,b],[3.075,a]]},10506:{dir:g,HW:[[0.818,k]],stretch:{top:[10506,k],ext:[57653,n]}},10507:{dir:g,HW:[[0.818,k]],stretch:{bot:[10507,k],ext:[57653,n]}},10514:{dir:g,HW:[[0.818,k]],stretch:{top:[10514,k],ext:[9168,k]}},10515:{dir:g,HW:[[0.818,k]],stretch:{bot:[10515,k],ext:[9168,k]}},10578:{dir:l,HW:[[0.926,k]],stretch:{left:[10578,k],rep:[8722,k]}},10579:{dir:l,HW:[[0.926,k]],stretch:{right:[10579,k],rep:[8722,k]}},10580:{dir:g,HW:[[0.818,k]],stretch:{top:[10580,k],ext:[9168,k]}},10581:{dir:g,HW:[[0.818,k]],stretch:{bot:[10581,k],ext:[9168,k]}},10582:{dir:l,HW:[[0.926,k]],stretch:{left:[10582,k],rep:[8722,k]}},10583:{dir:l,HW:[[0.926,k]],stretch:{right:[10583,k],rep:[8722,k]}},10584:{dir:g,HW:[[0.818,k]],stretch:{top:[10584,k],ext:[9168,k]}},10585:{dir:g,HW:[[0.818,k]],stretch:{bot:[10585,k],ext:[9168,k]}},10624:{dir:g,HW:[[0.874,k]],stretch:{ext:[10624,k]}},10647:{dir:g,HW:[[0.932,k]],stretch:{top:[57613,n,0.1,0.05],ext:[9168,k,-0.1],bot:[57612,n,0.1]}},10648:{dir:g,HW:[[0.932,k]],stretch:{top:[57612,n,-0.1,0.05],ext:[9168,k],bot:[57613,n,-0.1]}}};for(var c in e){if(e.hasOwnProperty(c)){m[c]=e[c]}}MathJax.Ajax.loadComplete(h.fontDir+"/fontdata-extra.js")})(MathJax.OutputJax["HTML-CSS"]);
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HNOj3 (aq) — NOJ (aq)
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NH;(aq) — NHJ (aq)
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KOH (aq) — Hy0 (1)
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HCO3 (aq) — CO3 (aq) + H' (aq)
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HBr (aq) + KOH (aq) — KBr (aq) + H20 (1)
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HCI (aq) + NHs(aq) — NH (aq) + C1™ (aq)
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HCI (aq) — Cl1 ™ (aq)
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HCO;3 (aq) + HY (aq) — HyCO3(aq)
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NH; (aq) — NHz(aq)
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Cl™ (aq) — HCI (aq)
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NH (aq) + C1™ (aq) — HCI (aq) + NHs(aq)
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NH (aq) + F~(aq) — HF(aq) + NHz(aq)





OPS/xhtml/science11/equation/dc965184f816db27f2d7a16ceb985b66.png





OPS/xhtml/science11/pspicture/75f826f493007383796d4d64c9c4b5cb.png
conjugate pair
[ |

HCl + NH; —— NH} + CI-
acid 1 base 2 acid 2 base 1

Conjugate pair





OPS/xhtml/science11/equation/433457e57752fd9382e74287f94778e0.png





OPS/xhtml/science11/equation/f0da40086cdb9977738d6f95dee2cf5e.png
H3S04(aq) + Hy0 (1) — H30 " (aq) + HSO] (aq)
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H0 (1) + CH3CO0 ™ (aq) — CH3COOH (aq) + OH™ (aq)
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NaOH (s) 229 Na*t(aq) + OH™ (aq)
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HCI (aq) + Ho0(1) — H307" (aq) + C1™ (aq)
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HCI (aq) — Cl~(aq)
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NH;(aq) — NHJ (aq)
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HCI (aq) + NHz(aq) — NHF (aq) + C1™ (aq)
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HCI (aq) + NHz(aq) — NHF (aq) + C1~(aq)
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CH3COOH (aq) + H,0 (1) — H30™ (aq) + CH3COO ™ (aq)
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CH3COOH (aq) + H20 (1) — H30 ™ (aq) + CH;COO ™ (aq)
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CH3;COOH (aq) — CH3C00™ (aq)
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NHs(aq) + HyO (1) — NHJ (aq) + OH™ (aq)
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H,0 (1) - OH ™ (aq)
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H»0 (1) — H30™ (aq)
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NH3(aq) + HyO (1) — NHJ (aq) + OH™ (aq)
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H,S04(aq) + OH ™ (aq) — HSO] (aq) + H20 (1)
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H3S04(aq) + 20H (aq) — SO;~ (aq) + 2H,0 (1)
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HNOj3(aq) + NHz(aq) — NO3 (aq) + NHf (aq)
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nHT (aq) + M(OH), (aq) — nH20 (1) + M" " (aq)
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2HBr (aq) + MgO — H,0O (1) + MgBr,(aq)
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6HCI (aq) + AloO3(aq) — 3H20 (1) + 2AICI3(aq)
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F, = 11,3 c0s(123,4°)
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HNOj3(aq) + KOH (aq) — KNO3 (aq) + H2O (1)
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2HCI (aq) + NasO (aq) — H2O (1) + 2NaCl





OPS/xhtml/science11/equation/1a6b4305c0497e83e2e2026a81f243ed.png
9,43





OPS/xhtml/science11/equation/4a76034cb2bd1a8fa1b1ea998a06f61b.png
233





OPS/xhtml/science11/equation/e8622573b920c0450db3a4984d4e98e4.png
2HBr (aq) + K20 (aq) — 2KBr (aq) + H20 (1)





OPS/xhtml/science11/equation/dfa8cff667ef8c1a8abca315f3b8c3be.png
—6,22





OPS/xhtml/science11/equation/dcef3ec98f495068375a3ae6c32015e7.png





OPS/xhtml/science11/pspicture/f59c8d6ec78374b1e19d5815c5deee85.png
delivery tube

rubber stopper

sodium bicarbonate and
hydrochloric acid

limewater





OPS/xhtml/science11/equation/d78c4211488ae9d376f60a765937d3b7.png





OPS/xhtml/science11/equation/a7b063c225e6e0f1e324bd8004dcf5a5.png
350





OPS/xhtml/science11/equation/b85cf06acc04844756ffa1b5cc77e13a.png
2yH™ (aq) + MOy (aq) — yH20 (1) + aM" (aq)
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H2S04(aq) + CaCO3(aq) — CaSO4(s) + COz(g) + HaO (1)
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2HCI (aq) + CaCO3(s) — CaCly(aq) + CO2(g) + H20 (1)
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F, = 169sin(144°)
= 09,34 N
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2HNOj3(aq) + NayCO3(aq) — 2NaNOg(aq) + COa2(g) + H20 (1)
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2HNOg3(aq) + Ca(OH),(aq) — Ca(NO,),(aq) + 2H20 (1)
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F, = 169 cos(144°)
= 136,12 N
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BeO
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2HCI (aq) + K2CO3(aq) — 2KCl (aq) + H20 (1) + CO2(g)
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Tk =Tc + 273
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H3POy4(aq) + 3KOH (aq) — K3 POy4(aq) + 3H20 (1)
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2HCI (aq) + BeO (aq) — BeCls(aq) + H2O (1)
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Kelvin temperature (T ) = Celsius temperature (T¢) + 273
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2HI (aq) + K2CO3(aq) — 2KI (aq) + H2O (1) + CO2(g)





OPS/xhtml/science11/equation/a5749ec33f2c95fe8c19d702d76d4968.png
T





OPS/xhtml/science11/equation/34ce14ae3f1b9c24068e9ea5a3d0c88e.png
k=piVi
k= (1 atm)(4 cm®)
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H,0 (1) + NHz(aq) — NHJ (aq) + OH™ (aq)
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H,0 (aq) — OH ™ (aq)
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H3S04(aq) + Cl™ (aq) — HCI (aq) + HSO] (aq)
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F, = 149 cos(245°)
= 6297 N
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HCI (aq) + NaOH (aq) — HO (1) + NaCl (aq)
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F, = 15cos(375°)
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(80)Va = (100)(160)
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paVo = piVy
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HCI (aq) + NHs(aq) — NH4CI (aq)
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HBr (aq) + KOH (aq) — H2O (1) + KBr (aq)
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2HBr (aq) + Mg(OH),(aq) — 2H,O (1) + MgBr,(aq)
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F, = 14,9 cos(75,6°)
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3HCI (aq) + Al(OH)4(aq) — 3H20 (1) + AlCl3(aq)
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Ts  cos(30°)
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. Ta =700 7(:05230 ;
Ty =572 N
W = T4 sin(30 °) + T sin(45 °)
= 781N
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXNonUnicode-bold-italic"],{57500:[775,235,776,40,765],57501:[775,235,759,44,779],57502:[775,235,658,44,771],57523:[703,205,556,-188,517],57846:[688,13,500,89,578],57847:[688,0,500,204,505],57848:[688,0,500,20,581],57849:[688,13,500,32,586],57850:[688,0,500,55,583],57851:[676,13,500,27,651],57852:[688,13,500,80,638],57853:[676,0,500,120,639],57854:[688,13,500,63,594],57855:[688,13,500,28,588],57856:[669,0,733,7,667],57857:[669,0,729,18,714],57859:[669,0,680,18,703],57860:[669,0,474,18,703],57861:[685,14,718,35,708],57862:[669,0,382,22,411],57863:[669,14,603,19,644],57864:[669,0,766,18,766],57865:[669,0,613,18,568],57866:[669,0,912,26,943],57867:[685,14,749,35,734],57868:[685,14,686,30,711],57869:[669,0,445,30,653],57870:[669,14,709,35,755],57871:[669,0,504,42,705],57872:[669,0,891,81,991],57873:[669,0,759,7,832],57874:[669,0,462,10,714],57875:[462,13,634,45,589],57876:[699,13,661,34,619],57877:[462,13,571,45,545],57879:[462,13,575,45,540],57880:[699,0,438,45,618],57881:[462,205,666,28,642],57882:[699,0,661,34,616],57885:[699,0,641,34,616],57886:[699,0,372,34,413],57887:[462,0,942,35,897],57888:[462,0,661,34,616],57889:[462,13,586,45,551],57890:[462,205,680,3,645],57891:[462,205,662,45,630],57892:[462,0,403,33,538],57893:[462,13,533,33,519],57894:[676,14,403,22,422],57895:[449,13,661,45,627],57896:[449,0,477,32,534],57897:[449,0,733,55,763],57898:[449,0,562,-12,589],57899:[449,205,584,-9,643],57900:[449,0,619,35,594],57927:[711,47,871,38,834],57928:[703,10,755,33,740],57929:[704,12,667,36,669],57930:[696,0,802,30,808],57931:[704,8,609,41,626],57932:[696,0,645,34,738],57933:[704,144,615,43,615],57934:[696,24,849,22,858],57935:[696,0,621,36,623],57936:[695,116,645,36,811],57937:[703,14,856,38,820],57938:[704,8,726,38,688],57939:[705,45,1186,38,1146],57940:[835,39,997,36,1098],57941:[707,10,772,43,782],57942:[696,0,645,36,731],57943:[704,145,778,43,737],57944:[697,13,869,36,831],57945:[705,7,667,36,699],57946:[783,0,547,33,747],57947:[700,14,787,33,936],57948:[711,31,652,36,706],57949:[711,34,956,36,1010],57950:[710,14,720,36,781],57951:[711,144,720,36,773],57952:[702,98,778,36,744],57956:[473,10,600,47,554],57960:[473,0,600,95,450],57964:[473,0,600,54,531],57968:[463,217,600,31,547],57972:[450,217,600,30,564],57976:[450,218,600,25,561],57980:[670,10,600,55,545],57984:[450,217,600,24,582],57988:[670,10,600,41,560],57992:[463,217,600,49,539],58005:[775,235,776,40,739],58007:[775,235,762,44,747],58009:[775,235,711,57,753],58011:[775,235,870,44,840],58013:[775,235,759,44,779],58015:[775,235,658,44,771],58017:[775,235,789,57,787],58019:[775,235,915,44,940],58021:[775,235,502,46,525],58023:[775,235,648,68,688],58025:[775,207,814,44,838],58027:[775,235,764,44,718],58029:[775,235,1044,44,1069],58031:[775,235,857,44,882],58033:[775,235,802,57,777],58035:[775,207,626,19,790],58037:[775,245,834,57,777],58039:[775,235,783,44,757],58041:[775,235,589,57,621],58043:[775,235,562,30,696],58045:[775,235,745,74,813],58047:[775,235,597,66,774],58049:[775,235,980,66,1131],58051:[775,235,803,34,819],58053:[775,235,569,25,706],58055:[775,235,720,42,701],58057:[775,235,630,46,595],58059:[775,235,585,57,564],58061:[775,235,511,33,506],58063:[775,235,646,31,638],58065:[775,235,512,44,516],58067:[775,235,654,-29,762],58069:[775,235,601,24,599],58071:[775,235,611,35,577],58073:[775,207,373,34,488],58075:[775,235,600,-29,763],58077:[775,235,622,35,660],58079:[775,207,381,30,484],58081:[775,235,873,35,838],58083:[775,235,611,35,581],58085:[775,235,571,46,548],58087:[775,235,636,-25,649],58089:[775,207,580,46,568],58091:[775,235,437,35,567],58093:[775,235,512,42,515],58095:[775,207,411,32,486],58097:[775,235,632,60,597],58099:[775,207,554,52,558],58101:[775,207,814,17,799],58103:[775,235,647,35,622],58105:[775,207,599,20,640],58107:[775,235,531,35,555],58157:[775,207,671,46,675],58159:[775,207,664,-65,706],58161:[775,207,588,-100,671],58163:[775,207,571,46,547],58165:[775,207,508,44,515],58167:[775,207,505,-54,629],58169:[775,207,579,20,583],58171:[775,207,615,46,602],58173:[775,207,355,29,483],58175:[775,207,594,35,656],58177:[775,207,598,18,642],58179:[775,207,697,-34,737],58181:[775,207,571,35,584],58183:[775,207,504,-54,629],58185:[775,235,500,32,506],58187:[775,207,652,1,772],58189:[775,207,636,27,652],58191:[775,207,504,23,514],58193:[775,207,595,46,641],58195:[775,207,474,20,521],58197:[775,207,582,20,584],58199:[775,207,726,1,772],58201:[775,207,622,-41,730],58203:[775,207,720,37,808],58205:[775,207,782,24,795],58207:[775,207,608,20,681],58209:[775,207,727,0,771],58211:[775,207,925,6,978],58215:[775,235,475,-35,509],58219:[775,235,525,-68,651],58223:[775,235,485,16,466],58227:[775,235,530,12,731],58229:[775,235,569,-50,592],58231:[775,207,571,46,547],58233:[775,207,601,46,579],58235:[775,207,525,46,543],58238:[775,235,792,-40,777],58240:[707,14,670,10,662],58242:[707,14,622,14,598],58244:[628,14,411,18,390],58246:[473,14,355,15,338],58248:[666,0,493,25,508],58249:[666,0,480,16,472],58309:[462,207,514,47,475],58310:[462,9,357,55,274]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/NonUnicode/BoldItalic/PrivateUse.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/GreekItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/GreekItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{120546:[667,0,717,35,685],120547:[653,0,696,38,686],120548:[653,0,616,38,721],120549:[667,0,596,30,556],120550:[653,0,714,38,734],120551:[653,0,772,60,802],120552:[653,0,873,38,923],120553:[669,11,737,50,712],120554:[653,0,480,38,530],120555:[653,0,762,38,802],120556:[667,0,718,35,686],120557:[653,0,1005,38,1055],120558:[653,0,851,38,901],120559:[653,0,706,52,741],120560:[669,11,732,50,712],120561:[653,0,873,38,923],120562:[653,0,594,38,704],120563:[669,11,737,50,712],120564:[653,0,735,58,760],120565:[653,0,550,25,670],120566:[668,0,613,28,743],120567:[653,0,772,25,747],120568:[653,0,790,25,810],120569:[667,0,670,28,743],120570:[666,0,800,32,777],120571:[653,15,627,42,600],120572:[441,10,524,40,529],120573:[668,183,493,25,518],120574:[441,187,428,35,458],120575:[668,11,463,40,451],120576:[441,11,484,25,444],120577:[668,183,435,40,480],120578:[441,183,460,30,455],120579:[668,11,484,40,474],120580:[441,11,267,50,227],120581:[441,0,534,50,549],120582:[668,16,541,50,511],120583:[428,183,579,30,549],120584:[446,9,452,50,462],120585:[668,183,433,25,443],120586:[441,11,458,40,438],120587:[428,13,558,35,568],120588:[441,183,502,30,472],120589:[490,183,439,35,464],120590:[428,11,537,40,547],120591:[428,5,442,30,472],120592:[439,11,460,30,445],120593:[441,183,666,50,631],120594:[441,202,595,30,645],120595:[441,183,661,30,711],120596:[441,11,681,20,661],120597:[668,11,471,40,471],120598:[441,11,430,40,430],120599:[678,10,554,20,507],120600:[441,13,561,12,587],120601:[668,183,645,40,620],120602:[441,187,509,40,489],120603:[428,11,856,30,866]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/GreekItalic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/LatinExtendedB.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/LatinExtendedB.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{384:[699,13,500,-14,444],392:[576,13,560,-5,627],400:[686,4,512,54,676],402:[707,156,500,-87,537],405:[699,10,735,-13,692],409:[691,8,500,-23,483],410:[699,9,278,2,290],411:[666,0,480,16,452],414:[462,205,536,-6,474],416:[716,18,722,27,806],417:[507,13,537,24,595],421:[673,205,520,-100,466],426:[684,233,400,46,380],427:[594,218,286,-49,289],429:[691,9,360,-3,450],431:[803,18,775,67,893],432:[583,9,556,15,656],442:[450,237,496,-52,458],443:[683,0,500,-27,469],446:[541,10,500,37,463],448:[740,0,208,14,278],449:[740,0,345,14,415],450:[740,0,368,14,438],451:[684,13,300,45,355],496:[690,207,350,-104,474],506:[972,0,667,-68,593],507:[909,14,500,-21,456],508:[904,0,944,-64,918],509:[697,13,722,-5,673],510:[904,125,722,27,691],511:[697,119,500,-3,441],567:[462,207,278,-189,239]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/LatinExtendedB.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/LatinExtendedAdditional.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/LatinExtendedAdditional.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{7808:[880,18,833,71,906],7809:[664,18,667,15,648],7810:[876,18,833,71,906],7811:[664,18,667,15,648],7812:[818,18,833,71,906],7813:[606,18,667,15,648],7922:[880,0,556,78,633],7923:[664,206,444,-24,426]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/LatinExtendedAdditional.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/MathOperators.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/MathOperators.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{8706:[668,11,471,40,471],8722:[286,-220,675,86,590]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/MathOperators.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/MathItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/MathItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{119860:[667,0,717,35,685],119861:[653,0,696,38,686],119862:[659,12,671,50,711],119863:[653,0,790,38,765],119864:[653,0,714,38,734],119865:[653,0,618,38,723],119866:[668,12,734,50,734],119867:[653,0,873,38,923],119868:[653,0,480,38,530],119869:[653,12,540,60,620],119870:[653,0,762,38,802],119871:[653,0,708,38,668],119872:[653,0,1005,38,1055],119873:[653,0,851,38,901],119874:[669,11,732,50,712],119875:[653,0,594,38,704],119876:[667,152,781,50,731],119877:[653,0,740,38,725],119878:[668,10,650,50,680],119879:[653,0,550,25,670],119880:[653,13,705,65,775],119881:[653,16,575,60,760],119882:[653,16,916,60,1101],119883:[653,0,790,25,810],119884:[653,0,535,35,695],119885:[653,0,772,60,802],119886:[441,10,502,40,472],119887:[668,11,470,45,450],119888:[441,11,415,40,400],119889:[668,12,532,40,527],119890:[441,11,445,40,410],119891:[668,187,555,40,615],119892:[441,187,492,20,492],119894:[616,11,311,50,257],119895:[616,187,389,-16,372],119896:[668,11,542,45,527],119897:[668,10,318,45,278],119898:[441,8,710,30,680],119899:[441,8,497,30,467],119900:[441,11,458,40,438],119901:[441,183,489,-30,474],119902:[441,183,458,40,463],119903:[441,0,408,30,393],119904:[441,11,440,50,390],119905:[567,9,313,40,283],119906:[441,9,474,30,444],119907:[458,9,506,72,479],119908:[460,9,775,72,748],119909:[441,9,550,30,510],119910:[440,183,496,30,496],119911:[450,14,499,42,467]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/MathItalic.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/ControlPictures.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{9251:[16,120,500,40,460]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/ControlPictures.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/CombDiactForSymbols.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/CombDiactForSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{8400:[760,-627,0,-453,-17],8401:[760,-627,0,-426,10],8402:[662,156,0,-300,-234],8406:[760,-548,0,-453,-17],8407:[760,-548,0,-453,-17],8411:[622,-523,0,-453,44],8412:[622,-523,0,-582,114],8413:[725,221,0,-723,223],8417:[760,-548,0,-453,25],8420:[1023,155,0,-970,490],8421:[662,156,0,-430,-24],8422:[662,156,0,-351,-86],8423:[725,178,0,-595,221],8424:[-119,218,0,-462,35],8425:[681,-538,0,-478,55],8426:[419,-87,0,-793,153],8428:[-119,252,0,27,463],8429:[-119,252,0,27,463],8430:[-40,252,0,-453,-17],8431:[-40,252,0,-453,-17]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/CombDiactForSymbols.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/IPAExtensions.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{592:[460,10,444,19,421],593:[460,10,511,17,487],594:[460,10,511,17,487],595:[683,11,500,23,488],596:[441,11,444,30,425],597:[441,160,444,-3,425],598:[683,233,500,15,527],599:[683,13,500,15,748],600:[441,11,444,31,416],601:[441,11,444,31,412],602:[441,11,639,31,639],603:[475,14,444,31,467],604:[475,14,480,31,447],605:[475,14,666,31,666],606:[475,14,490,30,458],607:[441,207,357,-100,340],608:[683,212,714,8,799],609:[482,212,595,8,579],610:[441,11,562,52,562],611:[441,234,444,15,426],612:[450,10,480,4,475],613:[450,242,500,19,478],614:[683,9,500,19,494],615:[683,233,500,-6,494],616:[654,11,278,16,264],617:[454,10,333,51,266],618:[441,0,247,-8,298],619:[683,11,278,4,331],620:[683,11,375,12,366],621:[683,233,252,8,279],622:[683,233,575,41,537],623:[441,9,722,12,704],624:[441,233,722,12,704],625:[441,233,690,12,672],626:[441,233,606,-110,580],627:[441,233,498,14,487],628:[441,8,539,-20,599],629:[441,11,500,27,468],630:[441,6,718,49,738],631:[475,4,668,30,638],632:[683,233,660,30,630],633:[441,0,402,-45,322],634:[683,0,383,-45,384],635:[441,233,353,-45,342],636:[441,233,333,-20,412],637:[441,233,390,24,412],638:[470,0,401,45,424],639:[470,0,338,66,293],640:[464,0,475,25,501],641:[464,0,475,25,581],642:[442,218,389,9,376],643:[683,233,415,-110,577],644:[683,233,453,-110,595],645:[470,233,339,79,355],646:[683,243,439,-62,602],647:[460,97,330,38,296],648:[546,233,278,6,308],649:[441,11,500,9,479],650:[450,10,537,49,552],651:[441,10,500,52,475],652:[441,18,444,20,426],653:[441,18,667,15,648],654:[647,0,444,10,460],655:[464,0,633,62,603],656:[428,218,405,17,429],657:[428,47,393,17,380],658:[450,233,413,21,517],659:[450,305,457,7,544],660:[683,0,500,55,509],661:[683,0,500,55,495],662:[662,14,393,-25,413],663:[441,238,450,24,459],664:[679,17,723,22,704],665:[464,0,460,19,505],666:[475,14,479,20,470],667:[515,11,570,29,650],668:[464,0,572,25,671],669:[652,233,403,-80,394],670:[439,255,463,26,473],671:[464,0,470,25,473],672:[582,209,480,25,666],673:[683,0,500,55,509],674:[683,0,500,55,495],675:[683,13,743,15,741],676:[683,233,743,15,780],677:[683,47,754,15,741],678:[546,11,500,38,523],679:[683,233,517,-32,655],680:[546,16,632,38,612]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/IPAExtensions.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/AlphaPresentForms.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{64256:[698,205,613,-169,726],64257:[703,205,556,-188,514],64258:[704,205,556,-186,553],64259:[703,205,856,-169,814],64260:[704,205,854,-169,851]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/AlphaPresentForms.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/Cyrillic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/Cyrillic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{1025:[905,0,667,-35,645],1026:[669,205,789,80,737],1027:[947,0,604,-32,658],1028:[685,18,657,44,689],1029:[685,18,556,-22,502],1030:[669,0,389,-32,406],1031:[905,0,389,-35,477],1032:[669,99,500,-8,562],1033:[669,18,954,-59,896],1034:[669,0,982,-32,924],1035:[669,0,830,71,757],1036:[947,0,678,-35,697],1038:[951,18,666,99,712],1039:[669,184,778,-33,791],1040:[683,0,667,-57,604],1041:[669,0,635,-18,629],1042:[669,0,654,-25,624],1043:[669,0,604,-32,658],1044:[669,184,696,-115,718],1045:[669,0,667,-35,645],1046:[678,0,927,-63,969],1047:[686,18,561,-10,549],1048:[669,0,768,-33,790],1049:[948,0,768,-33,790],1050:[678,0,678,-35,697],1051:[669,18,742,-59,764],1052:[669,12,890,-34,912],1053:[669,0,769,-32,791],1054:[685,18,722,53,717],1055:[669,0,767,-35,789],1056:[669,0,590,-30,611],1057:[685,18,667,65,710],1058:[669,0,611,80,681],1059:[669,18,666,99,712],1060:[669,0,833,72,816],1061:[669,0,607,-61,657],1062:[669,184,770,-32,792],1063:[669,0,758,120,780],1064:[669,0,960,-33,982],1065:[669,184,960,-33,982],1066:[669,0,780,107,722],1067:[669,0,985,-19,1007],1068:[669,0,636,-19,578],1069:[685,18,671,4,648],1070:[685,18,905,-38,871],1071:[669,0,710,-65,732],1072:[462,14,527,20,497],1073:[685,13,499,32,570],1074:[462,13,482,25,458],1075:[461,14,368,-8,371],1076:[695,13,496,22,466],1077:[462,13,431,22,415],1078:[462,13,898,-4,890],1079:[462,13,400,-11,378],1080:[462,9,542,34,512],1081:[697,9,542,34,514],1082:[461,8,522,12,527],1083:[462,11,507,-48,477],1084:[449,11,667,-48,637],1085:[462,9,543,13,513],1086:[462,13,500,24,468],1087:[462,9,543,13,513],1088:[462,205,497,-96,470],1089:[462,13,435,26,423],1090:[462,9,777,10,747],1091:[462,205,447,-94,422],1092:[699,205,750,28,717],1093:[462,13,456,-38,511],1094:[462,179,542,34,512],1095:[462,9,531,48,501],1096:[462,9,800,36,770],1097:[462,179,800,36,770],1098:[462,13,594,29,556],1099:[462,13,754,43,724],1100:[462,13,491,43,453],1101:[462,13,444,-12,405],1102:[462,13,740,12,710],1103:[449,11,538,2,508],1105:[655,13,434,22,487],1106:[699,205,523,12,490],1107:[697,14,368,-8,456],1108:[462,13,415,22,450],1109:[462,13,389,0,352],1110:[684,9,278,20,280],1111:[655,9,278,22,382],1112:[685,207,278,-161,307],1113:[462,13,694,-48,656],1114:[462,13,733,12,695],1115:[699,9,556,12,515],1116:[697,8,522,12,527],1118:[697,205,447,-94,436],1119:[462,179,538,30,508],1122:[669,0,761,62,707],1123:[699,13,569,20,531],1130:[669,0,978,-22,918],1131:[449,13,844,-4,825],1138:[685,18,722,53,717],1139:[462,13,500,24,468],1140:[678,18,667,66,750],1141:[462,13,487,15,534],1168:[834,0,539,-32,641],1169:[590,9,360,31,457]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/Cyrillic.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GreekAndCoptic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{900:[680,-516,300,140,319],901:[680,-516,380,27,440],902:[693,0,667,-68,593],903:[459,-311,333,116,264],904:[693,0,700,10,748],905:[693,0,850,9,889],906:[693,0,450,9,503],908:[693,18,722,11,691],910:[693,0,700,8,855],911:[693,0,808,25,774],912:[680,9,278,6,419],913:[683,0,667,-68,593],914:[669,0,667,-25,624],915:[669,0,585,-13,670],916:[683,0,667,-65,549],917:[669,0,667,-27,653],918:[669,0,611,-12,589],919:[669,0,778,-24,799],920:[685,18,718,27,691],921:[669,0,389,-32,406],922:[669,0,667,-21,702],923:[683,0,655,-68,581],924:[669,12,889,-29,917],925:[669,15,722,-27,748],926:[669,0,746,25,740],927:[685,18,722,27,691],928:[669,0,778,-24,799],929:[669,0,611,-28,613],931:[669,0,633,-11,619],932:[669,0,611,49,650],933:[685,0,611,21,697],934:[669,0,771,26,763],935:[669,0,667,-24,694],936:[685,0,661,17,780],937:[685,0,808,25,774],938:[905,0,389,-32,486],939:[905,0,611,21,697],940:[680,13,576,-3,574],941:[680,13,454,-5,408],942:[680,205,488,-7,474],943:[680,9,278,2,286],944:[680,13,536,-7,500],945:[462,13,576,-3,574],946:[698,205,500,-79,480],947:[462,204,438,3,461],948:[698,13,496,-3,456],949:[462,13,454,-5,408],950:[698,205,415,-5,473],951:[462,205,488,-7,474],952:[698,13,501,-3,488],953:[462,9,278,2,238],954:[462,12,500,-23,504],955:[698,18,484,-34,459],956:[449,205,523,-82,483],957:[462,13,469,-23,441],958:[698,205,415,-5,426],959:[462,13,500,-3,441],960:[449,15,558,-6,570],961:[462,205,495,-81,447],962:[462,205,415,-5,447],963:[449,13,499,-3,536],964:[449,9,415,4,455],965:[462,13,536,-7,477],966:[462,205,678,-3,619],967:[462,205,404,-136,515],968:[462,205,652,-5,715],969:[462,13,735,-3,676],970:[655,9,278,2,351],971:[655,13,536,-7,477],972:[680,13,500,-3,441],973:[680,13,536,-7,477],974:[680,13,735,-3,676],976:[696,12,500,42,479],977:[698,13,582,8,589],978:[685,0,611,21,696],981:[699,205,678,-3,619],982:[449,13,828,-2,844],984:[685,200,722,27,691],985:[462,205,500,-3,441],986:[685,205,669,32,665],987:[492,205,475,-5,509],988:[669,0,667,-13,670],989:[450,190,525,32,507],990:[793,18,757,-7,758],991:[698,0,485,16,466],992:[685,205,734,27,710],993:[639,205,530,47,467],1008:[462,15,569,-50,592],1009:[462,206,517,-12,458],1012:[685,18,722,27,691],1013:[463,13,466,-3,429],1014:[460,16,486,-5,427]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/GreekAndCoptic.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/LetterlikeSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{8450:[685,14,713,35,704],8453:[683,14,847,52,795],8458:[462,224,819,27,771],8459:[699,21,1171,65,1154],8461:[669,0,773,21,808],8464:[699,21,997,47,977],8466:[699,21,1036,40,1015],8467:[699,14,500,43,632],8469:[669,0,760,27,783],8470:[675,15,1055,24,1031],8473:[669,0,497,18,715],8474:[685,74,754,35,734],8475:[699,21,1048,55,973],8477:[669,0,727,18,718],8482:[676,-271,1000,24,977],8484:[669,0,807,23,837],8492:[699,21,1060,55,985],8495:[462,14,726,35,648],8496:[699,21,826,95,791],8497:[699,21,1042,65,1025],8499:[699,21,1300,60,1245],8500:[462,14,848,35,780],8508:[449,13,730,32,715],8511:[669,0,796,35,821],8517:[669,0,748,18,733],8518:[699,13,633,45,698],8519:[462,13,575,45,540],8520:[669,0,379,40,413],8521:[669,205,421,-93,455]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/LetterlikeSymbols.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/EnclosedAlphanum.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{9312:[690,19,695,0,695],9313:[690,19,695,0,695],9314:[690,19,695,0,695],9315:[690,19,695,0,695],9316:[690,19,695,0,695],9317:[690,19,695,0,695],9318:[690,19,695,0,695],9319:[690,19,695,0,695],9320:[690,19,695,0,695],9398:[690,19,695,0,695],9399:[690,19,695,0,695],9400:[690,19,695,0,695],9401:[690,19,695,0,695],9402:[690,19,695,0,695],9403:[690,19,695,0,695],9404:[690,19,695,0,695],9405:[690,19,695,0,695],9406:[690,19,695,0,695],9407:[690,19,695,0,695],9408:[690,19,695,0,695],9409:[690,19,695,0,695],9410:[690,19,695,0,695],9411:[690,19,695,0,695],9412:[690,19,695,0,695],9413:[690,19,695,0,695],9414:[690,19,695,0,695],9415:[690,19,695,0,695],9416:[690,19,695,0,695],9417:[690,19,695,0,695],9418:[690,19,695,0,695],9419:[690,19,695,0,695],9420:[690,19,695,0,695],9421:[690,19,695,0,695],9422:[690,19,695,0,695],9423:[690,19,695,0,695],9424:[690,19,695,0,695],9425:[690,19,695,0,695],9426:[690,19,695,0,695],9427:[690,19,695,0,695],9428:[690,19,695,0,695],9429:[690,19,695,0,695],9430:[690,19,695,0,695],9431:[690,19,695,0,695],9432:[690,19,695,0,695],9433:[690,19,695,0,695],9434:[690,19,695,0,695],9435:[690,19,695,0,695],9436:[690,19,695,0,695],9437:[690,19,695,0,695],9438:[690,19,695,0,695],9439:[690,19,695,0,695],9440:[690,19,695,0,695],9441:[690,19,695,0,695],9442:[690,19,695,0,695],9443:[690,19,695,0,695],9444:[690,19,695,0,695],9445:[690,19,695,0,695],9446:[690,19,695,0,695],9447:[690,19,695,0,695],9448:[690,19,695,0,695],9449:[690,19,695,0,695],9450:[690,19,695,0,695]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/EnclosedAlphanum.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/CombDiactForSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{8413:[760,254,0,-753,256]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/CombDiactForSymbols.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/IPAExtensions.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{592:[473,14,512,13,492],593:[473,14,612,25,592],594:[473,14,612,25,592],595:[691,13,500,-14,449],596:[462,13,444,-5,392],597:[462,157,444,-5,406],598:[699,233,500,-21,517],599:[683,13,570,-21,653],600:[462,13,444,5,421],601:[462,13,444,5,398],602:[462,13,626,5,626],603:[475,14,444,5,482],604:[475,14,480,5,469],605:[475,14,689,5,689],606:[475,14,486,7,475],607:[462,207,367,-100,364],608:[683,245,720,-52,751],609:[472,245,549,-52,520],610:[462,11,561,21,544],611:[462,234,444,20,400],612:[450,10,493,10,488],613:[459,249,556,-13,498],614:[683,9,556,-13,498],615:[683,205,533,-13,475],616:[684,9,278,-10,262],617:[456,8,253,2,237],618:[462,0,304,-32,321],619:[699,9,320,9,368],620:[699,9,445,17,417],621:[699,233,291,-47,290],622:[699,236,623,2,585],623:[462,9,778,-14,723],624:[462,233,778,-14,723],625:[462,233,759,-14,704],626:[462,233,694,-109,632],627:[462,233,505,-6,486],628:[462,12,588,-27,614],629:[462,13,500,-3,441],630:[462,5,749,23,751],631:[477,2,685,-3,626],632:[685,231,691,-3,632],633:[462,0,427,0,410],634:[699,0,493,0,476],635:[462,233,436,0,417],636:[462,233,389,-87,389],637:[462,233,389,-47,389],638:[484,0,360,-21,417],639:[484,0,338,10,292],640:[464,0,498,8,515],641:[464,0,498,8,597],642:[462,218,389,-32,333],643:[683,233,424,-104,584],644:[683,207,394,-90,576],645:[470,233,415,79,344],646:[683,243,521,-40,641],647:[513,90,310,7,299],648:[594,233,311,-60,281],649:[462,9,556,-16,514],650:[452,8,500,15,552],651:[462,10,534,18,492],652:[462,13,444,15,401],653:[462,13,667,15,614],654:[667,0,444,16,502],655:[464,0,633,65,606],656:[449,218,440,-24,405],657:[449,97,411,-24,376],658:[450,236,499,-10,558],659:[450,307,499,-10,528],660:[685,0,530,25,520],661:[685,0,530,65,509],662:[669,14,487,25,453],663:[462,237,479,20,544],664:[680,17,723,13,734],665:[464,0,493,-10,486],666:[475,14,465,16,504],667:[538,11,580,29,690],668:[464,0,582,21,676],669:[685,233,475,-50,463],670:[457,250,500,22,528],671:[464,0,485,10,468],672:[582,205,488,1,674],673:[685,0,530,25,520],674:[685,0,530,65,507],675:[699,13,750,-21,735],676:[699,236,820,-21,813],677:[699,97,817,-21,743],678:[594,13,560,-3,524],679:[683,233,453,-30,670],680:[594,18,600,-3,618]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/IPAExtensions.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/LatinExtendedAdditional.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{7808:[904,18,889,64,940],7809:[697,13,667,15,614],7810:[904,18,889,64,940],7811:[697,13,667,15,614],7812:[862,18,889,64,940],7813:[655,13,667,15,614],7922:[904,0,611,71,659],7923:[697,205,444,-94,392]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/LatinExtendedAdditional.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/MathOperators.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{8706:[686,10,559,44,559],8722:[297,-209,606,51,555]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/MathOperators.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GeneralPunctuation.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GeneralPunctuation.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{8208:[282,-166,333,-4,273],8209:[282,-166,333,-4,273],8210:[282,-166,500,-40,477],8211:[269,-178,500,-40,477],8212:[269,-178,1000,-40,977],8216:[685,-369,333,128,332],8217:[685,-369,333,98,302],8218:[134,182,333,-5,199],8219:[685,-369,333,128,302],8220:[685,-369,500,53,513],8221:[685,-369,500,53,513],8222:[134,182,500,-57,403],8223:[685,-369,500,92,513],8224:[685,145,500,91,494],8225:[685,139,500,10,493],8226:[462,-42,560,70,490],8230:[135,13,1000,40,852],8240:[706,29,1118,80,1068],8241:[706,29,1480,80,1430],8249:[415,-32,333,32,303],8250:[415,-32,333,10,281],8254:[838,-766,500,0,500],8260:[688,12,183,-168,345]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/GeneralPunctuation.js");




OPS/xhtml/science11/equation/8d3d69c756c509c16ccb0b510dc1eaca.png





OPS/xhtml/science11/equation/c2ce023124905207842ae5de6c06a445.png





OPS/xhtml/science11/equation/946bc4e50ee52a3775bd4cf75941db30.png
10,2





OPS/xhtml/science11/equation/2980456bc6eb70ecf4a8b083993b8b15.png
17 = N
= (0,34)(30)
=102





OPS/xhtml/science11/equation/0cf7ccdad2cad84e85e2d7c119613415.png
0,78





OPS/xhtml/science11/equation/f06d836a38174e1a40629fceff39e0a9.png





OPS/xhtml/science11/equation/80196c13841487ac1a6f18ed402b1eaf.png





OPS/xhtml/science11/equation/54722336a79ea08b0b0d260ee10634b3.png





OPS/xhtml/science11/equation/9a63d08f50c355069d669a6593d3b6d2.png





OPS/xhtml/science11/equation/46162964bc9a39f2db36486a8cb042ef.png
f = paN
= (0,78)(10 000)
= 7800 N





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/MathBoldItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/MathBoldItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{119912:[685,0,759,39,724],119913:[669,0,726,42,715],119914:[685,12,701,55,745],119915:[669,0,818,42,790],119916:[669,0,732,42,754],119917:[669,0,635,44,750],119918:[685,12,768,55,768],119919:[669,0,891,42,946],119920:[669,0,502,42,557],119921:[669,12,558,66,646],119922:[669,0,795,42,839],119923:[669,0,744,42,700],119924:[669,0,1016,42,1071],119925:[669,0,869,42,924],119926:[685,16,777,55,755],119927:[669,0,612,42,733],119928:[685,154,810,55,756],119929:[669,0,801,42,784],119930:[685,10,671,55,704],119931:[669,0,568,28,700],119932:[669,10,733,72,810],119933:[669,15,593,66,797],119934:[669,17,925,66,1129],119935:[669,0,808,28,830],119936:[669,0,549,39,725],119937:[669,0,797,66,830],119938:[462,10,581,44,548],119939:[685,8,509,50,487],119940:[462,10,477,44,460],119941:[685,14,595,44,589],119942:[462,10,498,44,459],119943:[685,207,572,44,632],119944:[462,203,527,22,527],119945:[685,10,576,50,543],119946:[620,9,357,55,300],119947:[620,207,431,-18,414],119948:[685,11,580,55,563],119949:[685,9,346,50,310],119950:[467,9,760,33,727],119951:[467,10,559,33,526],119952:[462,10,561,44,539],119953:[469,205,571,-33,554],119954:[462,205,526,44,532],119955:[467,0,441,33,424],119956:[462,11,474,55,419],119957:[592,10,351,44,318],119958:[463,10,535,33,502],119959:[473,14,554,52,539],119960:[473,14,814,52,799],119961:[462,8,587,33,543],119962:[462,205,519,35,522],119963:[462,19,531,35,499]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/MathBoldItalic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/ControlPictures.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/ControlPictures.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{9251:[31,120,500,40,460]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/ControlPictures.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/SpacingModLetters.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/SpacingModLetters.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{688:[852,-328,380,7,365],689:[841,-329,380,7,365],690:[862,-176,350,24,384],691:[690,-344,389,21,384],692:[690,-344,389,2,365],693:[690,-171,389,2,371],694:[684,-345,390,5,466],695:[690,-331,450,15,467],696:[690,-176,350,11,386],699:[685,-369,333,128,332],704:[690,-240,343,-3,323],705:[690,-240,326,20,364],710:[690,-516,333,40,367],711:[690,-516,333,79,411],728:[678,-516,333,71,387],729:[655,-525,333,163,293],730:[754,-541,333,127,340],731:[44,173,333,-40,189],732:[655,-536,333,48,407],733:[697,-516,333,69,498],736:[684,-190,379,14,423],737:[857,-329,222,2,217],738:[690,-331,280,8,274],739:[690,-335,389,3,387],740:[849,-329,328,9,364],748:[70,167,314,5,309],749:[720,-528,395,5,390],759:[-108,227,333,-74,285]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/SpacingModLetters.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/LatinExtendedA.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/LatinExtendedA.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{256:[793,0,667,-68,593],257:[586,14,500,-21,486],258:[885,0,667,-68,593],259:[678,14,500,-21,483],260:[683,173,667,-68,640],261:[462,173,500,-21,507],262:[904,18,667,32,677],263:[697,13,444,-5,392],264:[897,18,667,32,677],265:[690,13,444,-5,415],266:[862,18,667,32,677],267:[655,13,444,-5,392],268:[897,18,667,32,677],269:[690,13,444,-5,437],270:[897,0,722,-46,685],271:[710,13,658,-21,726],272:[669,0,722,-31,700],273:[699,13,500,-21,541],274:[793,0,667,-27,653],275:[586,13,444,5,431],276:[885,0,667,-27,653],277:[678,13,444,5,478],278:[862,0,667,-27,653],279:[655,13,444,5,398],280:[669,182,667,-27,653],281:[462,182,444,5,398],282:[897,0,667,-27,653],283:[690,13,444,5,486],284:[897,18,722,21,705],285:[690,203,500,-52,477],286:[885,18,722,21,705],287:[678,203,500,-52,477],288:[862,18,722,21,705],289:[655,203,500,-52,477],290:[685,359,722,21,705],291:[832,203,500,-52,477],292:[897,0,778,-24,799],293:[897,9,556,-13,498],294:[669,0,778,-24,800],295:[699,9,556,-13,498],296:[862,0,389,-32,470],297:[655,9,278,-9,350],298:[793,0,389,-32,451],299:[586,9,278,-11,331],300:[885,0,389,-32,458],301:[678,9,278,2,328],302:[669,173,389,-32,406],303:[684,173,278,2,262],304:[862,0,389,-32,406],305:[462,9,278,2,238],306:[669,99,823,-32,913],307:[685,207,552,2,544],308:[897,99,500,-46,554],309:[690,207,278,-189,314],310:[669,359,667,-21,702],311:[699,359,500,-23,483],312:[470,0,600,6,689],313:[904,0,611,-22,590],314:[904,9,278,2,344],315:[669,359,611,-22,590],316:[699,359,278,-62,290],317:[685,0,611,-22,667],318:[710,9,451,2,499],319:[669,0,611,-22,590],320:[699,9,375,2,382],321:[669,0,611,-22,590],322:[699,9,278,-13,301],323:[904,15,722,-27,748],324:[697,9,556,-6,494],325:[669,359,722,-27,748],326:[462,359,556,-6,494],327:[897,15,722,-27,748],328:[690,9,556,-6,506],329:[710,9,700,42,657],330:[669,203,722,-46,685],331:[462,207,543,-6,474],332:[793,18,722,27,691],333:[586,13,500,-3,461],334:[885,18,722,27,691],335:[678,13,500,-3,488],336:[904,18,722,27,700],337:[697,13,500,-3,519],338:[677,8,944,23,946],339:[462,13,722,6,674],340:[904,0,667,-28,623],341:[697,0,389,-21,389],342:[669,359,667,-28,623],343:[462,359,389,-102,389],344:[897,0,667,-28,623],345:[690,0,389,-21,411],346:[904,18,556,2,526],347:[697,13,389,-19,379],348:[897,18,556,2,526],349:[690,13,389,-19,367],350:[685,218,556,2,526],351:[462,218,389,-19,333],352:[897,18,556,2,526],353:[690,13,389,-19,411],354:[669,218,611,49,650],355:[594,218,278,-75,289],356:[897,0,611,49,650],357:[710,9,411,-11,499],358:[669,0,611,49,650],359:[594,9,278,-30,281],360:[841,18,722,67,744],361:[655,9,556,15,493],362:[793,18,722,67,744],363:[586,9,556,15,493],364:[885,18,722,67,744],365:[678,9,556,15,493],366:[921,18,722,67,744],367:[729,9,556,15,493],368:[889,18,722,67,744],369:[697,9,556,15,527],370:[669,173,722,67,744],371:[462,173,556,15,531],372:[897,18,889,64,940],373:[690,13,667,15,614],374:[897,0,611,71,659],375:[690,205,444,-94,393],376:[862,0,611,71,659],377:[904,0,611,-12,589],378:[697,78,389,-43,379],379:[862,0,611,-12,589],380:[655,78,389,-43,368],381:[897,0,611,-12,589],382:[690,78,389,-43,411],383:[691,0,333,14,536]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/LatinExtendedA.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/BasicLatin.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/BasicLatin.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{32:[0,0,250,0,0],33:[684,13,389,67,370],34:[685,-398,555,136,536],35:[700,0,500,-32,532],36:[733,100,500,-20,497],37:[706,29,757,80,707],38:[682,19,849,76,771],39:[685,-398,278,128,268],40:[685,179,333,28,344],41:[685,179,333,-44,271],42:[685,-252,500,101,492],43:[506,0,570,33,537],44:[134,182,250,-60,144],45:[282,-166,333,2,271],46:[135,13,250,-9,139],47:[685,18,278,-64,342],48:[683,14,500,17,477],49:[683,0,500,5,419],50:[683,0,500,-27,446],51:[683,13,500,-14,450],52:[683,0,500,-15,503],53:[669,13,500,-11,486],54:[679,15,500,23,509],55:[669,0,500,52,525],56:[683,13,500,3,476],57:[683,10,500,-12,475],58:[459,13,333,23,264],59:[459,183,333,-25,264],60:[518,12,570,31,539],61:[399,-107,570,33,537],62:[518,12,570,31,539],63:[684,13,500,79,470],64:[685,18,939,118,825],65:[683,0,667,-68,593],66:[669,0,667,-25,624],67:[685,18,667,32,677],68:[669,0,722,-46,685],69:[669,0,667,-27,653],70:[669,0,667,-13,660],71:[685,18,722,21,705],72:[669,0,778,-24,799],73:[669,0,389,-32,406],74:[669,99,500,-46,524],75:[669,0,667,-21,702],76:[669,0,611,-22,590],77:[669,12,889,-29,917],78:[669,15,722,-27,748],79:[685,18,722,27,691],80:[669,0,611,-28,613],81:[685,208,722,27,691],82:[669,0,667,-28,623],83:[685,18,556,2,526],84:[669,0,611,49,650],85:[669,18,722,67,744],86:[669,18,667,66,715],87:[669,18,889,64,940],88:[669,0,667,-24,694],89:[669,0,611,71,659],90:[669,0,611,-12,589],91:[674,159,333,-37,362],92:[685,18,278,-1,279],93:[674,157,333,-56,343],94:[669,-304,570,67,503],95:[-75,125,500,0,500],96:[697,-516,333,85,297],97:[462,14,500,-21,456],98:[699,13,500,-14,444],99:[462,13,444,-5,392],100:[699,13,500,-21,517],101:[462,13,444,5,398],102:[698,205,333,-169,446],103:[462,203,500,-52,477],104:[699,9,556,-13,498],105:[684,9,278,2,262],106:[685,207,278,-189,279],107:[699,8,500,-23,483],108:[699,9,278,2,290],109:[462,9,778,-14,723],110:[462,9,556,-6,494],111:[462,13,500,-3,441],112:[462,205,500,-120,446],113:[462,205,500,1,471],114:[462,0,389,-21,389],115:[462,13,389,-19,333],116:[594,9,278,-11,281],117:[462,9,556,15,493],118:[462,13,444,15,401],119:[462,13,667,15,614],120:[462,13,500,-45,469],121:[462,205,444,-94,392],122:[449,78,389,-43,368],123:[686,187,348,4,436],124:[685,18,220,66,154],125:[686,187,348,-129,303],126:[331,-175,570,54,516]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/BasicLatin.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GreekSSBoldItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GreekSSBoldItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{120720:[690,0,690,25,665],120721:[676,0,706,60,671],120722:[676,0,602,60,705],120723:[690,0,720,40,680],120724:[676,0,683,60,708],120725:[676,0,707,25,769],120726:[676,0,748,60,783],120727:[691,19,847,90,822],120728:[676,0,435,50,505],120729:[676,0,712,60,796],120730:[690,0,686,20,646],120731:[676,0,933,60,981],120732:[676,18,744,60,792],120733:[676,0,690,47,737],120734:[692,18,849,90,824],120735:[676,0,745,60,783],120736:[676,0,581,60,675],120737:[691,19,847,90,822],120738:[676,0,696,21,748],120739:[676,0,641,87,715],120740:[691,0,671,91,799],120741:[676,0,835,72,835],120742:[676,0,740,20,833],120743:[691,0,791,125,901],120744:[691,0,816,47,816],120745:[664,30,780,120,760],120746:[473,14,678,47,703],120747:[692,205,552,-12,581],120748:[473,204,525,84,571],120749:[692,14,507,30,547],120750:[473,14,504,45,508],120751:[692,205,480,49,539],120752:[473,205,532,38,525],120753:[692,14,560,65,553],120754:[462,14,325,56,302],120755:[473,0,537,38,582],120756:[692,14,574,18,540],120757:[462,205,594,-12,569],120758:[473,14,525,41,565],120759:[692,205,481,43,525],120760:[473,14,543,45,515],120761:[462,14,632,45,656],120762:[473,205,560,-33,536],120763:[473,205,517,52,554],120764:[462,14,614,45,639],120765:[462,14,523,42,547],120766:[473,14,550,61,526],120767:[473,205,683,55,659],120768:[473,205,575,-80,626],120769:[473,205,703,75,751],120770:[461,14,756,64,732],120771:[691,14,548,45,539],120772:[473,14,468,45,470],120773:[692,14,579,54,579],120774:[473,10,646,-10,665],120775:[692,205,678,48,654],120776:[473,205,544,38,520],120777:[462,14,889,40,912]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/GreekSSBoldItalic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/MathSSBold.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/MathSSBold.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{120276:[690,0,690,25,665],120277:[676,0,636,80,594],120278:[691,19,723,49,688],120279:[676,0,709,80,674],120280:[676,0,635,80,597],120281:[676,0,582,80,570],120282:[691,19,746,37,671],120283:[676,0,715,80,635],120284:[676,0,440,65,375],120285:[676,96,481,15,406],120286:[676,0,712,80,707],120287:[676,0,603,80,587],120288:[676,0,913,80,833],120289:[676,18,724,80,644],120290:[692,18,778,35,743],120291:[676,0,581,80,569],120292:[691,176,779,35,754],120293:[676,0,670,80,657],120294:[691,19,554,35,511],120295:[676,0,641,14,627],120296:[676,19,699,75,624],120297:[676,18,690,25,665],120298:[676,15,997,30,967],120299:[676,0,740,40,700],120300:[676,0,694,20,674],120301:[676,0,653,25,623],120302:[473,14,489,23,428],120303:[676,13,512,55,487],120304:[473,14,462,25,442],120305:[676,14,518,25,463],120306:[473,13,452,25,433],120307:[691,0,340,14,374],120308:[473,206,504,28,490],120309:[676,0,510,55,455],120310:[688,0,245,50,195],120311:[688,203,324,-57,269],120312:[676,0,519,55,506],120313:[676,0,235,55,180],120314:[473,0,776,55,721],120315:[473,0,510,55,455],120316:[473,14,501,25,476],120317:[473,205,512,55,487],120318:[473,205,512,25,457],120319:[473,0,411,55,406],120320:[473,13,385,25,357],120321:[630,12,386,7,371],120322:[461,15,518,55,463],120323:[461,14,462,15,447],120324:[461,14,701,17,684],120325:[461,0,506,20,486],120326:[461,205,472,18,455],120327:[461,0,441,21,417],120812:[688,13,500,24,476],120813:[688,0,500,82,334],120814:[688,0,500,20,474],120815:[688,13,500,18,479],120816:[688,0,500,19,484],120817:[676,13,500,13,483],120818:[688,13,500,26,475],120819:[676,0,500,35,471],120820:[688,13,500,28,472],120821:[688,13,500,26,475]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/MathSSBold.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/CombDiacritMarks.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/CombDiacritMarks.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{768:[713,-528,0,-369,-131],769:[713,-528,0,-369,-131],770:[704,-528,0,-418,-81],771:[674,-547,0,-432,-67],772:[637,-565,0,-415,-85],773:[838,-788,0,-500,0],774:[691,-528,0,-401,-98],775:[666,-537,0,-314,-185],776:[666,-537,0,-419,-80],777:[751,-491,0,-336,-131],778:[750,-537,0,-356,-143],779:[713,-528,0,-469,-31],780:[704,-528,0,-418,-81],781:[730,-530,0,-277,-211],782:[730,-530,0,-358,-142],783:[713,-528,0,-469,-31],784:[828,-528,0,-401,-98],785:[691,-528,0,-401,-98],786:[867,-532,0,-342,-158],787:[867,-532,0,-342,-158],788:[867,-532,0,-342,-158],789:[867,-532,0,-116,68],790:[-70,255,0,-369,-131],791:[-70,255,0,-369,-131],792:[-58,288,0,-425,-223],793:[-58,288,0,-288,-86],794:[752,-531,0,-410,-93],795:[505,-352,0,-62,66],796:[-33,313,0,-375,-190],797:[-70,272,0,-365,-135],798:[-70,272,0,-365,-135],799:[-70,287,0,-356,-144],800:[-140,206,0,-356,-144],801:[75,287,0,-241,-22],802:[75,287,0,-94,125],803:[-109,238,0,-314,-185],804:[-109,238,0,-419,-80],805:[-66,279,0,-356,-143],806:[-88,423,0,-342,-158],807:[0,218,0,-363,-137],808:[44,173,0,-364,-135],809:[-107,239,0,-277,-222],810:[-86,260,0,-425,-93],811:[-104,242,0,-420,-95],812:[-83,259,0,-418,-81],813:[-85,261,0,-418,-81],814:[-78,241,0,-401,-98],815:[-78,241,0,-401,-98],816:[-108,235,0,-432,-67],817:[-137,209,0,-415,-85],818:[-137,187,0,-500,0],819:[-137,287,0,-500,0],820:[316,-189,0,-432,-67],821:[282,-224,0,-414,-108],822:[282,-224,0,-510,-10],823:[580,74,0,-410,-43],824:[662,156,0,-410,31],825:[-33,313,0,-375,-190],826:[-71,245,0,-425,-93],827:[-70,264,0,-353,-167],828:[-89,234,0,-410,-109],829:[719,-520,0,-350,-150],830:[881,-516,0,-314,-187],831:[938,-788,0,-500,0],838:[717,-544,0,-410,-107],839:[-137,322,0,0,330],844:[837,-547,0,-446,-81],857:[-66,368,0,-359,-89],860:[-79,242,0,-401,300],864:[674,-529,0,-432,398],865:[691,-534,0,-403,265],866:[-54,293,0,-432,377]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/CombDiacritMarks.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/EnclosedAlphanum.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/EnclosedAlphanum.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{9312:[690,19,695,0,695],9313:[690,19,695,0,695],9314:[690,19,695,0,695],9315:[690,19,695,0,695],9316:[690,19,695,0,695],9317:[690,19,695,0,695],9318:[690,19,695,0,695],9319:[690,19,695,0,695],9320:[690,19,695,0,695],9398:[690,19,695,0,695],9399:[690,19,695,0,695],9400:[690,19,695,0,695],9401:[690,19,695,0,695],9402:[690,19,695,0,695],9403:[690,19,695,0,695],9404:[690,19,695,0,695],9405:[690,19,695,0,695],9406:[690,19,695,0,695],9407:[690,19,695,0,695],9408:[690,19,695,0,695],9409:[690,19,695,0,695],9410:[690,19,695,0,695],9411:[690,19,695,0,695],9412:[690,19,695,0,695],9413:[690,19,695,0,695],9414:[690,19,695,0,695],9415:[690,19,695,0,695],9416:[690,19,695,0,695],9417:[690,19,695,0,695],9418:[690,19,695,0,695],9419:[690,19,695,0,695],9420:[690,19,695,0,695],9421:[690,19,695,0,695],9422:[690,19,695,0,695],9423:[690,19,695,0,695],9424:[690,19,695,0,695],9425:[690,19,695,0,695],9426:[690,19,695,0,695],9427:[690,19,695,0,695],9428:[690,19,695,0,695],9429:[690,19,695,0,695],9430:[690,19,695,0,695],9431:[690,19,695,0,695],9432:[690,19,695,0,695],9433:[690,19,695,0,695],9434:[690,19,695,0,695],9435:[690,19,695,0,695],9436:[690,19,695,0,695],9437:[690,19,695,0,695],9438:[690,19,695,0,695],9439:[690,19,695,0,695],9440:[690,19,695,0,695],9441:[690,19,695,0,695],9442:[690,19,695,0,695],9443:[690,19,695,0,695],9444:[690,19,695,0,695],9445:[690,19,695,0,695],9446:[690,19,695,0,695],9447:[690,19,695,0,695],9448:[690,19,695,0,695],9449:[690,19,695,0,695],9450:[690,19,695,0,695]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/EnclosedAlphanum.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/MiscSymbols.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/MiscSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{9837:[740,5,437,86,389],9838:[818,210,490,97,393],9839:[818,210,490,52,438]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/MiscSymbols.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/LetterlikeSymbols.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/LetterlikeSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{8450:[691,19,727,45,672],8453:[688,12,873,38,835],8455:[691,19,699,65,662],8460:[701,205,843,42,795],8461:[676,0,768,75,693],8462:[685,10,576,50,543],8463:[685,10,576,50,543],8465:[701,25,790,54,735],8467:[699,14,500,43,632],8469:[676,0,738,75,663],8470:[691,18,1093,10,1042],8471:[691,19,747,26,721],8472:[541,219,850,55,822],8473:[676,0,700,75,670],8474:[691,64,797,45,747],8476:[701,25,884,50,841],8477:[676,0,783,75,758],8478:[676,101,722,26,726],8482:[676,-271,1000,24,977],8484:[691,0,777,52,727],8485:[676,205,448,21,424],8486:[692,0,758,35,723],8487:[674,18,758,35,723],8488:[701,195,755,44,703],8489:[475,0,312,9,244],8491:[920,0,722,9,689],8493:[701,19,773,54,731],8498:[676,0,616,48,546],8501:[694,34,766,76,690],8502:[694,34,703,60,659],8503:[694,34,562,71,493],8504:[694,34,599,40,559],8508:[461,11,804,55,759],8509:[486,203,646,23,624],8510:[676,0,497,75,643],8511:[676,0,768,75,693],8512:[773,269,976,36,952],8523:[690,17,833,61,788]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/LetterlikeSymbols.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/LatinExtendedD.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/LatinExtendedD.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{42898:[691,19,769,27,734]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/LatinExtendedD.js");




OPS/xhtml/science11/equation/f02c869bce5bef4ddf308f3cc37c7cc1.png





OPS/xhtml/science11/equation/c6944608c8eab5bee93e45fe2a995bb3.png
1
fo= gl
1
= —(75
5(79)
=375 N





OPS/xhtml/science11/equation/94f012f6f7272bb3f4fe6984f8679945.png
F0 = pN
75 = 115(100)
e = 0,75





OPS/xhtml/science11/equation/487b78fca1029e0d59fed2f6507a397d.png





OPS/xhtml/science11/equation/ad3b6bd0eccdc871bee85055f2ea1f8c.png
fr =N
37,5 = pu(100)
0,375

Mk





OPS/xhtml/science11/equation/23f71dce03e410b6597ea953d99547dd.png





OPS/xhtml/science11/equation/3ae3fe80ce512ebe49049e9722f8acab.png
Hs





OPS/xhtml/science11/equation/c409c3766e8381eb9d429fc3bf8aa048.png





OPS/xhtml/science11/equation/9bde8b2feb0d47d42e199456bb950bd5.png
0,25





OPS/xhtml/science11/equation/b6513aa3b9dace8910d14c82c0f39be5.png
0,47





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/AlphaPresentForms.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/AlphaPresentForms.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{64256:[691,0,610,15,666],64257:[691,0,556,14,536],64258:[691,0,556,15,535],64259:[691,0,833,15,813],64260:[691,0,833,15,812]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/AlphaPresentForms.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Bold/Cyrillic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/Cyrillic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{1025:[916,0,667,16,641],1026:[676,97,856,40,809],1027:[963,0,632,20,600],1028:[691,19,685,37,638],1029:[692,19,556,35,513],1030:[676,0,389,20,370],1031:[916,0,389,20,370],1032:[676,96,500,3,478],1033:[676,18,1005,10,958],1034:[676,0,1054,21,1007],1035:[676,0,883,40,868],1036:[923,0,759,21,741],1038:[926,22,722,15,699],1039:[676,176,770,21,753],1040:[690,0,722,9,689],1041:[676,0,667,16,619],1042:[676,0,667,16,619],1043:[676,0,632,20,600],1044:[676,176,715,24,691],1045:[676,0,667,16,641],1046:[684,0,1130,32,1091],1047:[691,19,570,22,531],1048:[676,0,778,21,759],1049:[926,0,778,21,759],1050:[684,0,759,21,741],1051:[676,18,738,10,719],1052:[676,0,944,14,921],1053:[676,0,778,21,759],1054:[691,19,778,35,743],1055:[676,0,762,13,751],1056:[676,0,611,16,600],1057:[691,19,709,36,674],1058:[676,0,667,31,636],1059:[676,22,722,15,699],1060:[676,0,850,25,825],1061:[676,0,722,16,699],1062:[676,176,770,21,753],1063:[676,0,732,7,710],1064:[676,0,1020,21,1001],1065:[676,176,1020,21,1001],1066:[676,0,805,41,757],1067:[676,0,1004,16,985],1068:[676,0,672,19,624],1069:[691,19,685,37,648],1070:[691,19,955,21,920],1071:[676,0,736,12,687],1072:[473,14,517,42,505],1073:[691,14,500,25,476],1074:[461,0,492,21,475],1075:[461,0,451,21,434],1076:[461,143,541,19,524],1077:[473,14,444,25,427],1078:[467,0,762,14,748],1079:[473,17,446,25,420],1080:[461,0,556,21,543],1081:[691,0,556,21,543],1082:[467,0,556,22,543],1083:[461,11,546,11,529],1084:[461,0,657,20,640],1085:[461,0,560,21,543],1086:[473,14,500,25,476],1087:[461,0,556,21,543],1088:[473,205,556,19,524],1089:[473,14,444,25,430],1090:[461,0,509,18,493],1091:[461,205,520,16,502],1092:[676,205,726,31,693],1093:[461,0,500,12,484],1094:[461,143,556,21,543],1095:[461,0,559,20,542],1096:[461,0,841,21,824],1097:[461,143,841,21,824],1098:[461,0,607,15,592],1099:[461,0,759,22,741],1100:[461,0,498,21,483],1101:[473,14,453,24,429],1102:[473,14,785,21,761],1103:[461,0,526,11,509],1105:[666,14,444,25,427],1106:[676,205,556,15,485],1107:[713,0,451,21,434],1108:[473,14,453,24,429],1109:[473,14,389,25,361],1110:[691,0,278,15,256],1111:[666,0,278,-30,309],1112:[691,203,333,-57,263],1113:[461,11,760,11,745],1114:[461,0,775,21,760],1115:[676,0,556,15,534],1116:[713,0,556,22,543],1118:[691,205,500,16,502],1119:[461,143,556,21,543],1122:[676,0,793,31,745],1123:[676,0,602,15,587],1130:[676,0,1123,30,1088],1131:[461,0,762,14,748],1138:[691,19,778,35,743],1139:[473,14,500,25,476],1140:[691,18,793,16,778],1141:[470,14,559,21,550],1168:[833,0,626,14,594],1169:[602,0,451,21,434]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/Cyrillic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GreekBoldItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/BoldItalic/GreekBoldItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold-italic"],{120604:[685,0,759,39,724],120605:[669,0,726,42,715],120606:[669,0,634,42,749],120607:[685,0,632,32,589],120608:[669,0,732,42,754],120609:[669,0,797,66,830],120610:[669,0,891,42,946],120611:[685,16,783,55,755],120612:[669,0,502,42,557],120613:[669,0,795,42,839],120614:[685,0,759,39,724],120615:[669,0,1016,42,1071],120616:[669,0,869,42,924],120617:[669,0,718,57,757],120618:[685,16,777,55,755],120619:[669,0,887,39,942],120620:[669,0,612,42,733],120621:[685,16,783,55,755],120622:[669,0,759,64,787],120623:[669,0,568,28,700],120624:[685,0,641,31,784],120625:[669,0,827,28,799],120626:[669,0,808,28,830],120627:[685,0,694,30,781],120628:[685,0,826,57,815],120629:[669,16,632,43,600],120630:[461,12,624,44,630],120631:[685,205,555,28,583],120632:[462,203,490,44,503],120633:[685,8,538,44,538],120634:[462,10,495,28,451],120635:[685,203,472,44,522],120636:[462,205,517,33,511],120637:[686,11,566,44,555],120638:[462,9,318,55,274],120639:[462,0,560,55,577],120640:[685,16,570,55,537],120641:[449,205,636,33,603],120642:[459,10,523,55,534],120643:[685,203,476,28,487],120644:[462,10,561,44,539],120645:[449,13,579,39,590],120646:[462,205,595,33,562],120647:[462,203,480,39,508],120648:[449,10,592,44,603],120649:[449,7,469,33,502],120650:[462,10,552,33,535],120651:[462,205,706,55,667],120652:[462,204,621,33,676],120653:[462,205,701,33,756],120654:[462,10,687,22,665],120655:[686,10,559,44,559],120656:[461,10,481,44,481],120657:[698,13,607,33,584],120658:[462,15,607,-12,630],120659:[685,205,683,44,655],120660:[462,205,585,44,563],120661:[449,10,868,33,879]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/BoldItalic/GreekBoldItalic.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/LatinExtendedB.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{384:[676,14,553,-28,516],392:[576,14,568,30,574],400:[686,4,610,38,587],402:[706,155,500,0,498],405:[676,10,797,14,767],409:[691,0,533,12,533],410:[676,0,291,24,265],411:[666,0,536,60,526],414:[473,205,559,21,539],416:[732,19,778,35,788],417:[505,14,554,25,576],421:[673,205,550,10,515],426:[689,228,446,25,421],427:[630,218,347,18,331],429:[691,12,371,19,389],431:[810,19,796,16,836],432:[596,14,600,16,626],442:[450,237,441,9,415],443:[688,0,515,27,492],446:[541,10,527,78,449],448:[740,0,186,60,126],449:[740,0,313,60,253],450:[740,0,445,39,405],451:[691,13,333,81,251],496:[704,203,333,-57,335],506:[972,0,722,9,689],507:[923,14,500,25,488],508:[923,0,1000,4,951],509:[713,14,722,33,694],510:[923,74,778,35,743],511:[713,92,500,25,476],567:[461,203,333,-57,260]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/LatinExtendedB.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Bold/BBBold.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-bold"],{120120:[676,0,787,50,737],120121:[676,0,729,75,669],120123:[676,0,748,75,703],120124:[676,0,650,75,595],120125:[676,0,474,75,595],120126:[691,19,751,45,686],120128:[676,0,380,80,300],120129:[676,19,618,50,548],120130:[676,0,792,75,767],120131:[676,0,662,70,607],120132:[676,0,914,75,839],120134:[691,19,787,45,742],120138:[692,19,702,45,657],120139:[676,0,556,25,645],120140:[676,19,738,70,668],120141:[676,0,627,17,704],120142:[676,0,996,17,1015],120143:[676,0,794,20,769],120144:[676,0,652,23,739],120146:[473,14,623,50,563],120147:[676,14,643,60,593],120148:[473,14,574,50,524],120149:[676,14,643,50,583],120150:[473,14,573,50,523],120151:[676,0,474,25,536],120152:[473,205,643,50,583],120153:[676,0,624,60,564],120154:[691,0,330,65,265],120155:[691,205,371,-20,311],120156:[676,0,646,60,621],120157:[676,0,325,60,265],120158:[473,0,908,60,848],120159:[473,0,624,60,564],120160:[473,14,598,45,553],120161:[473,205,643,60,593],120162:[473,205,643,50,583],120163:[473,0,339,60,445],120164:[473,14,549,52,497],120165:[676,14,446,25,411],120166:[461,16,619,55,559],120167:[461,0,494,6,544],120168:[461,0,786,22,789],120169:[461,0,660,25,635],120170:[461,205,471,-9,537],120171:[461,0,513,40,473]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Bold/BBBold.js");
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
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 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{688:[838,-326,378,7,391],689:[838,-326,378,7,414],690:[851,-199,300,44,350],691:[690,-345,320,2,320],692:[690,-345,320,0,318],693:[690,-163,320,0,335],694:[684,-345,390,6,462],695:[690,-327,500,15,515],696:[693,-202,330,16,357],699:[686,-443,333,79,236],704:[690,-295,326,30,307],705:[690,-295,326,23,343],710:[661,-492,333,91,385],711:[661,-492,333,121,426],728:[650,-492,333,117,418],729:[606,-508,333,207,305],730:[707,-508,333,155,355],731:[40,169,333,-20,200],732:[624,-517,333,100,427],733:[664,-494,333,93,486],736:[684,-218,315,23,335],737:[837,-333,220,41,214],738:[691,-335,300,16,290],739:[691,-333,380,4,379],740:[847,-333,318,8,345],748:[70,147,320,15,305],749:[665,-507,405,10,395],759:[-113,220,333,-94,233]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/SpacingModLetters.js");
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/*
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 *
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 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{256:[757,0,611,-51,564],257:[543,11,501,17,481],258:[862,0,611,-51,564],259:[650,11,501,17,481],260:[668,169,611,-51,626],261:[441,169,501,17,529],262:[876,18,667,66,689],263:[664,11,444,30,431],264:[875,18,667,66,689],265:[661,11,444,30,427],266:[818,18,667,66,689],267:[606,11,444,30,425],268:[875,18,667,66,689],269:[661,11,444,30,473],270:[875,0,722,-8,700],271:[691,13,609,15,697],272:[653,0,722,-8,700],273:[683,13,500,15,580],274:[757,0,611,-1,634],275:[542,11,444,31,466],276:[866,0,611,-1,634],277:[650,11,444,31,471],278:[818,0,611,-1,634],279:[606,11,444,31,412],280:[653,175,611,-1,634],281:[441,175,444,31,412],282:[875,0,611,-1,634],283:[661,11,444,31,502],284:[877,18,722,52,722],285:[661,206,500,8,471],286:[866,18,722,52,722],287:[650,206,500,8,476],288:[818,18,722,52,722],289:[606,206,500,8,471],290:[666,267,722,52,722],291:[724,206,500,8,471],292:[875,0,722,-8,769],293:[875,9,500,19,478],294:[653,0,722,-8,769],295:[683,9,500,19,478],296:[836,0,333,-8,444],297:[624,11,278,30,357],298:[757,0,333,-8,439],299:[543,11,278,29,341],300:[866,0,333,-8,448],301:[650,11,278,46,347],302:[653,169,333,-8,384],303:[654,169,278,49,303],304:[818,0,333,-8,384],306:[653,18,750,-8,783],307:[654,207,500,49,500],308:[877,18,444,-6,536],309:[661,207,278,-124,353],310:[653,267,667,7,722],311:[683,267,444,14,461],312:[459,0,542,5,601],313:[876,0,556,-8,559],314:[876,11,278,41,348],315:[653,267,556,-8,559],316:[683,267,278,7,279],317:[666,0,556,-8,595],318:[693,11,278,41,448],319:[653,0,556,-8,559],320:[683,11,323,41,386],321:[653,0,556,-8,559],322:[683,11,278,37,307],323:[876,15,667,-20,727],324:[664,9,500,14,474],325:[653,267,667,-20,727],326:[441,267,500,14,474],327:[875,15,667,-20,727],328:[661,9,500,14,475],329:[691,9,577,58,540],330:[666,18,722,-8,700],331:[441,208,500,14,442],332:[757,18,722,60,699],333:[543,11,500,27,511],334:[866,18,722,60,709],335:[650,11,500,27,533],336:[876,18,722,60,720],337:[664,11,500,27,541],338:[666,8,944,49,964],339:[441,12,667,20,646],340:[876,0,611,-13,588],341:[664,0,389,45,412],342:[653,267,611,-13,588],343:[441,267,389,-2,412],344:[875,0,611,-13,588],345:[663,0,389,45,426],346:[876,18,500,17,508],347:[664,13,389,16,403],348:[877,18,500,17,508],349:[661,13,389,16,385],350:[667,217,500,17,508],351:[442,217,389,16,366],352:[875,18,500,17,532],353:[663,13,389,16,426],354:[653,217,556,59,633],355:[546,217,278,-38,296],356:[875,0,556,59,633],357:[693,11,278,38,453],358:[653,0,556,59,633],359:[546,11,278,28,296],360:[836,18,722,102,765],361:[624,11,500,42,475],362:[757,18,722,102,765],363:[543,11,500,42,475],364:[866,18,722,102,765],365:[650,11,500,42,480],366:[907,18,722,102,765],367:[691,11,500,42,475],368:[876,18,722,102,765],369:[664,11,500,42,511],370:[653,169,722,102,765],371:[441,169,500,42,538],372:[877,18,833,71,906],373:[661,18,667,15,648],374:[877,0,556,78,633],375:[661,206,444,-24,426],376:[818,0,556,78,633],377:[876,0,556,-6,606],378:[664,81,389,-2,390],379:[818,0,556,-6,606],380:[606,81,389,-2,380],381:[875,0,556,-6,606],382:[663,81,389,-2,426],383:[683,0,383,13,513]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/LatinExtendedA.js");
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
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 *
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 *
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 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{9312:[676,14,684,0,684],9313:[676,14,684,0,684],9314:[676,14,684,0,684],9315:[676,14,684,0,684],9316:[676,14,684,0,684],9317:[676,14,684,0,684],9318:[676,14,684,0,684],9319:[676,14,684,0,684],9320:[676,14,684,0,684],9398:[676,14,684,0,684],9399:[676,14,684,0,684],9400:[676,14,684,0,684],9401:[676,14,684,0,684],9402:[676,14,684,0,684],9403:[676,14,684,0,684],9404:[676,14,684,0,684],9405:[676,14,684,0,684],9406:[676,14,684,0,684],9407:[676,14,684,0,684],9408:[676,14,684,0,684],9409:[676,14,684,0,684],9410:[676,14,684,0,684],9411:[676,14,684,0,684],9412:[676,14,684,0,684],9413:[676,14,684,0,684],9414:[676,14,684,0,684],9415:[676,14,684,0,684],9416:[676,14,684,0,684],9417:[676,14,684,0,684],9418:[676,14,684,0,684],9419:[676,14,684,0,684],9420:[676,14,684,0,684],9421:[676,14,684,0,684],9422:[676,14,684,0,684],9423:[676,14,684,0,684],9424:[676,14,684,0,684],9425:[676,14,684,0,684],9426:[676,14,684,0,684],9427:[676,14,684,0,684],9428:[676,14,684,0,684],9429:[676,14,684,0,684],9430:[676,14,684,0,684],9431:[676,14,684,0,684],9432:[676,14,684,0,684],9433:[676,14,684,0,684],9434:[676,14,684,0,684],9435:[676,14,684,0,684],9436:[676,14,684,0,684],9437:[676,14,684,0,684],9438:[676,14,684,0,684],9439:[676,14,684,0,684],9440:[676,14,684,0,684],9441:[676,14,684,0,684],9442:[676,14,684,0,684],9443:[676,14,684,0,684],9444:[676,14,684,0,684],9445:[676,14,684,0,684],9446:[676,14,684,0,684],9447:[676,14,684,0,684],9448:[676,14,684,0,684],9449:[676,14,684,0,684],9450:[676,14,684,0,684]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/EnclosedAlphanum.js");
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{900:[649,-494,289,160,322],901:[649,-494,333,70,387],902:[678,0,611,-51,564],903:[441,-330,333,150,261],904:[678,0,630,7,679],905:[678,0,740,4,821],906:[678,0,350,3,429],908:[678,18,722,58,699],910:[678,0,580,8,725],911:[678,0,762,-6,739],912:[649,11,278,49,387],913:[668,0,611,-51,564],914:[653,0,611,-8,588],917:[653,0,611,-1,634],918:[653,0,556,-6,606],919:[653,0,722,-8,769],921:[653,0,333,-8,384],922:[653,0,667,7,722],924:[653,0,833,-18,872],925:[653,15,667,-20,727],927:[667,18,722,60,699],929:[653,0,611,0,605],932:[653,0,556,59,633],935:[653,0,611,-29,655],938:[856,0,333,-8,460],939:[856,0,556,78,648],940:[649,11,552,27,549],941:[649,11,444,30,425],942:[649,205,474,14,442],943:[649,11,278,49,288],944:[649,10,478,19,446],970:[606,11,278,49,359],971:[606,10,478,19,446],972:[649,11,500,27,468],973:[649,10,478,19,446],974:[649,11,686,27,654],976:[694,10,456,45,436],978:[668,0,596,78,693],984:[667,205,722,60,699],985:[441,205,500,27,468],986:[666,207,673,55,665],987:[458,185,444,30,482],988:[653,0,557,8,645],989:[433,190,487,32,472],990:[773,18,645,19,675],991:[683,0,457,31,445],992:[666,207,708,7,668],993:[552,210,528,93,448],1008:[441,13,533,-16,559],1012:[667,18,722,60,699],1014:[441,11,444,24,414]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/GreekAndCoptic.js");
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{1025:[856,0,611,1,631],1026:[653,208,723,70,663],1027:[914,0,569,-36,603],1028:[666,18,657,67,680],1029:[667,18,500,7,498],1030:[653,0,333,-7,382],1031:[856,0,333,-31,433],1032:[653,18,444,-34,463],1033:[653,16,961,-35,901],1034:[653,0,966,-28,906],1035:[653,0,786,70,701],1036:[914,0,621,-28,657],1038:[887,14,656,110,716],1039:[653,179,722,-25,747],1040:[668,0,611,-49,566],1041:[653,0,590,-28,603],1042:[653,0,597,-23,571],1043:[653,0,569,-36,603],1044:[653,179,655,-103,696],1045:[653,0,611,1,631],1046:[661,0,956,-55,972],1047:[668,16,564,9,548],1048:[653,0,708,-25,749],1049:[887,0,708,-25,749],1050:[661,0,621,-28,657],1051:[653,16,699,-35,740],1052:[653,0,814,-33,855],1053:[653,0,708,-26,749],1054:[667,18,712,60,699],1055:[653,0,704,-29,745],1056:[653,0,568,-24,578],1057:[666,18,667,67,690],1058:[653,0,556,70,644],1059:[653,14,656,110,716],1060:[653,0,772,73,758],1061:[653,0,575,-67,617],1062:[653,179,706,-25,747],1063:[653,0,622,54,663],1064:[653,0,936,-14,977],1065:[653,179,936,-14,977],1066:[653,0,695,63,652],1067:[653,0,852,-28,893],1068:[653,0,597,-28,537],1069:[666,18,658,15,636],1070:[666,18,877,-32,850],1071:[653,0,635,-49,676],1072:[441,11,514,23,482],1073:[683,11,498,36,535],1074:[441,11,442,31,423],1075:[441,11,390,1,384],1076:[683,11,489,30,470],1077:[441,11,440,34,422],1078:[441,11,799,0,791],1079:[441,11,376,-18,357],1080:[441,11,527,29,495],1081:[667,11,527,29,495],1082:[441,11,491,18,485],1083:[441,12,474,-44,442],1084:[432,12,633,-45,601],1085:[441,9,504,20,472],1086:[441,11,489,29,470],1087:[441,9,511,19,479],1088:[441,205,483,-77,464],1089:[441,11,441,27,422],1090:[441,9,741,17,709],1091:[441,206,421,-61,389],1092:[683,205,702,29,677],1093:[441,11,444,-35,439],1094:[441,182,527,29,495],1095:[441,9,482,42,450],1096:[441,11,785,31,753],1097:[441,182,785,31,753],1098:[441,11,567,12,528],1099:[441,11,689,50,657],1100:[441,11,471,50,433],1101:[441,11,408,7,391],1102:[441,11,674,21,655],1103:[432,9,481,-25,449],1105:[606,11,440,34,475],1106:[683,208,479,20,448],1107:[664,11,390,1,455],1108:[441,11,428,26,441],1109:[442,13,389,-9,341],1110:[654,11,278,43,258],1111:[606,11,278,43,357],1112:[652,207,278,-172,231],1113:[441,12,679,-44,631],1114:[441,11,697,21,649],1115:[683,9,511,20,479],1116:[664,11,491,18,485],1118:[667,206,421,-61,417],1119:[441,182,527,29,495],1122:[653,0,681,19,621],1123:[683,11,542,13,504],1130:[653,0,953,-55,893],1131:[432,11,741,0,686],1138:[667,18,712,60,699],1139:[441,11,489,29,470],1140:[662,18,646,76,742],1141:[441,18,464,34,528],1168:[783,0,524,-30,622],1169:[507,11,337,42,404]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/Cyrillic.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/LetterlikeSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{8450:[666,18,702,35,702],8453:[676,14,855,47,808],8458:[441,219,738,30,678],8459:[687,15,997,53,991],8461:[653,0,732,17,767],8462:[668,11,513,45,483],8464:[675,15,897,26,888],8466:[687,15,946,33,931],8469:[653,0,727,25,755],8470:[668,15,1046,19,1031],8473:[653,0,687,17,686],8474:[666,71,723,35,713],8475:[687,15,944,34,876],8477:[653,0,687,17,686],8482:[653,-247,980,30,957],8484:[653,0,754,7,750],8492:[687,15,950,34,902],8495:[441,11,627,30,554],8496:[687,15,750,100,734],8497:[680,0,919,43,907],8499:[674,15,1072,38,1056],8500:[441,11,697,30,680],8508:[428,12,635,40,630],8511:[653,0,750,30,780],8517:[653,0,713,17,703],8518:[683,11,581,40,634],8519:[441,11,515,40,485],8520:[653,0,293,27,346],8521:[653,217,341,-104,394]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/LetterlikeSymbols.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/Latin1Supplement.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/Latin1Supplement.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{160:[0,0,250,0,0],161:[474,205,389,59,321],162:[560,143,500,77,472],163:[670,8,500,10,517],164:[534,10,500,-22,522],165:[653,0,500,28,605],166:[666,18,275,105,171],167:[666,162,500,53,461],168:[606,-508,333,107,405],169:[666,18,760,41,719],170:[676,-406,276,42,352],171:[403,-37,500,53,445],172:[386,-108,675,86,590],173:[255,-192,333,49,282],174:[666,18,760,41,719],175:[583,-532,333,99,411],176:[676,-390,400,101,387],177:[568,0,675,86,590],178:[676,-271,300,33,324],179:[676,-268,300,43,339],180:[664,-494,333,180,403],181:[428,209,500,-30,497],182:[653,123,559,60,621],183:[310,-199,250,70,181],184:[0,217,333,-30,182],185:[676,-271,300,43,284],186:[676,-406,310,67,362],187:[403,-37,500,55,447],188:[676,10,750,33,736],189:[676,10,750,34,749],190:[676,10,750,23,736],191:[473,205,500,28,367],192:[914,0,611,-51,564],193:[914,0,611,-51,564],194:[911,0,611,-51,564],195:[874,0,611,-51,572],196:[856,0,611,-51,564],197:[957,0,611,-51,564],198:[653,0,889,-27,911],199:[666,217,667,66,689],200:[914,0,611,-1,634],201:[914,0,611,-1,634],202:[911,0,611,-1,634],203:[856,0,611,-1,634],204:[914,0,333,-8,398],205:[914,0,333,-8,414],206:[911,0,333,-8,450],207:[856,0,333,-8,457],208:[653,0,722,-8,700],209:[874,15,667,-20,727],210:[914,18,722,60,699],211:[914,18,722,60,699],212:[911,18,722,60,699],213:[874,18,722,60,699],214:[856,18,722,60,699],215:[497,-8,675,93,582],216:[722,105,722,60,699],217:[914,18,722,102,765],218:[914,18,722,102,765],219:[911,18,722,102,765],220:[856,18,722,102,765],221:[914,0,556,78,633],222:[653,0,611,0,569],223:[679,207,500,-168,493],224:[664,11,501,17,476],225:[664,11,501,17,476],226:[661,11,501,17,497],227:[624,11,501,17,521],228:[606,11,501,17,503],229:[709,11,501,17,476],230:[441,11,667,23,640],231:[441,217,444,26,425],232:[664,11,444,31,414],233:[664,11,444,31,431],234:[661,11,444,31,466],235:[606,11,444,31,475],236:[664,11,278,47,302],237:[664,11,278,47,318],238:[661,11,278,47,351],239:[606,11,278,47,361],240:[683,11,500,27,482],241:[624,9,500,14,488],242:[664,11,500,27,468],243:[664,11,500,27,468],244:[661,11,500,27,468],245:[624,11,500,27,494],246:[606,11,500,27,474],247:[517,11,675,86,590],248:[554,135,500,28,469],249:[664,11,500,42,475],250:[664,11,500,42,475],251:[661,11,500,42,475],252:[606,11,500,42,475],253:[664,206,444,-24,426],254:[683,205,500,-75,469],255:[606,206,444,-24,442]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/Latin1Supplement.js");
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"]={directory:"General/Italic",family:"STIXGeneral",style:"italic",Ranges:[[160,255,"Latin1Supplement"],[256,383,"LatinExtendedA"],[384,591,"LatinExtendedB"],[592,687,"IPAExtensions"],[688,767,"SpacingModLetters"],[880,1023,"GreekAndCoptic"],[1024,1279,"Cyrillic"],[7680,7935,"LatinExtendedAdditional"],[8192,8303,"GeneralPunctuation"],[8352,8399,"CurrencySymbols"],[8400,8447,"CombDiactForSymbols"],[8448,8527,"LetterlikeSymbols"],[8704,8959,"MathOperators"],[9216,9279,"ControlPictures"],[9312,9471,"EnclosedAlphanum"],[9472,9599,"BoxDrawing"],[64256,64335,"AlphaPresentForms"],[119860,119911,"MathItalic"],[119964,120015,"MathScript"],[120328,120379,"MathSSItalic"],[120484,120485,"ij"],[120546,120603,"GreekItalic"]],32:[0,0,250,0,0],33:[667,11,333,39,304],34:[666,-421,420,144,432],35:[676,0,501,2,540],36:[731,89,500,32,497],37:[706,19,755,80,705],38:[666,18,778,76,723],39:[666,-421,214,132,241],40:[669,181,333,42,315],41:[669,180,333,16,289],42:[666,-255,500,128,492],43:[506,0,675,86,590],44:[101,129,250,-5,135],45:[255,-192,333,49,282],46:[100,11,250,27,138],47:[666,18,278,-65,386],48:[676,7,500,32,497],49:[676,0,500,50,409],50:[676,0,500,12,452],51:[676,7,500,16,465],52:[676,0,500,1,479],53:[666,7,500,15,491],54:[686,7,500,30,521],55:[666,8,500,75,537],56:[676,7,500,30,493],57:[676,17,500,23,492],58:[441,11,333,50,261],59:[441,129,333,26,261],60:[516,10,675,84,592],61:[386,-120,675,86,590],62:[516,10,675,84,592],63:[664,12,500,132,472],64:[666,18,920,118,806],65:[668,0,611,-51,564],66:[653,0,611,-8,588],67:[666,18,667,66,689],68:[653,0,722,-8,700],69:[653,0,611,-1,634],70:[653,0,611,8,645],71:[666,18,722,52,722],72:[653,0,722,-8,769],73:[653,0,333,-8,384],74:[653,18,444,-6,491],75:[653,0,667,7,722],76:[653,0,556,-8,559],77:[653,0,833,-18,872],78:[653,15,667,-20,727],79:[667,18,722,60,699],80:[653,0,611,0,605],81:[666,182,722,59,699],82:[653,0,611,-13,588],83:[667,18,500,17,508],84:[653,0,556,59,633],85:[653,18,722,102,765],86:[653,18,611,76,688],87:[653,18,833,71,906],88:[653,0,611,-29,655],89:[653,0,556,78,633],90:[653,0,556,-6,606],91:[663,153,389,21,391],92:[666,18,278,-41,319],93:[663,153,389,12,382],94:[666,-301,422,0,422],95:[-75,125,500,0,500],96:[664,-492,333,120,311],97:[441,11,501,17,476],98:[683,11,500,23,473],99:[441,11,444,30,425],100:[683,13,500,15,527],101:[441,11,444,31,412],102:[678,207,278,-147,424],103:[441,206,500,8,471],104:[683,9,500,19,478],105:[654,11,278,49,264],106:[652,207,278,-124,279],107:[683,11,444,14,461],108:[683,11,278,41,279],109:[441,9,722,12,704],110:[441,9,500,14,474],111:[441,11,500,27,468],112:[441,205,504,-75,472],113:[441,209,500,25,484],114:[441,0,389,45,412],115:[442,13,389,16,366],116:[546,11,278,38,296],117:[441,11,500,42,475],118:[441,18,444,20,426],119:[441,18,667,15,648],120:[441,11,444,-27,447],121:[441,206,444,-24,426],122:[428,81,389,-2,380],123:[687,177,400,51,407],124:[666,18,275,105,171],125:[687,177,400,-7,349],126:[323,-183,541,40,502],305:[441,11,278,47,235],567:[441,207,278,-124,246],915:[653,0,611,8,645],916:[668,0,611,-32,526],920:[667,18,722,60,699],923:[668,0,611,-51,564],926:[653,0,651,-6,680],928:[653,0,722,-8,769],931:[653,0,620,-6,659],933:[668,0,556,78,648],934:[653,0,741,50,731],936:[667,0,675,77,778],937:[666,0,762,-6,739],945:[441,11,552,27,549],946:[678,205,506,-40,514],947:[435,206,410,19,438],948:[668,11,460,24,460],949:[441,11,444,30,425],950:[683,185,454,30,475],951:[441,205,474,14,442],952:[678,11,480,27,494],953:[441,11,278,49,235],954:[441,13,444,14,465],955:[678,16,458,-12,431],956:[428,205,526,-33,483],957:[441,18,470,20,459],958:[683,185,454,30,446],959:[441,11,500,27,468],960:[428,18,504,19,536],961:[441,205,504,-40,471],962:[441,185,454,30,453],963:[428,11,498,27,531],964:[428,11,410,12,426],965:[441,10,478,19,446],966:[441,205,622,27,590],967:[441,207,457,-108,498],968:[441,205,584,15,668],969:[439,11,686,27,654],977:[678,10,556,19,526],981:[683,205,627,27,595],982:[428,11,792,17,832],1009:[441,205,516,27,484],1013:[441,11,444,30,420],8467:[687,11,579,48,571]};MathJax.OutputJax["HTML-CSS"].initFont("STIXGeneral-italic");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/Main.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/BoxDrawing.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{9472:[340,-267,708,-11,719],9474:[910,303,708,317,390],9484:[340,303,708,317,720],9488:[340,303,708,-11,390],9492:[910,-267,708,317,720],9496:[910,-267,708,-11,390],9500:[910,303,708,317,719],9508:[910,303,708,-11,390],9516:[340,303,708,-11,719],9524:[910,-267,708,-11,719],9532:[910,303,708,-11,719],9552:[433,-174,708,-11,719],9553:[910,303,708,225,483],9554:[433,303,708,317,720],9555:[340,303,708,225,720],9556:[433,303,708,225,719],9557:[433,303,708,-11,390],9558:[340,303,708,-11,483],9559:[433,303,708,-11,483],9560:[910,-174,708,317,720],9561:[910,-267,708,225,720],9562:[910,-174,708,225,719],9563:[910,-174,708,-11,390],9564:[910,-267,708,-11,483],9565:[910,-174,708,-11,483],9566:[910,303,708,317,720],9567:[910,303,708,225,720],9568:[910,303,708,225,720],9569:[910,303,708,-11,390],9570:[910,303,708,-11,483],9571:[910,303,708,-11,483],9572:[433,303,708,-11,719],9573:[340,303,708,-11,719],9574:[433,303,708,-11,719],9575:[910,-174,708,-11,719],9576:[910,-267,708,-11,719],9577:[910,-174,708,-11,719],9578:[910,303,708,-11,719],9579:[910,303,708,-11,719],9580:[910,303,708,-11,719]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/BoxDrawing.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/ij.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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21° +22° 4 254° + z° = 360°
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ZBCE + £C = 180°
Y +22° = 180°
y =158
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Example 2: Estimating surds
Question
Find the two consecutive integers such that Y49 lies botween them.

‘Show me this worked solution

Exercise 1:
Problem 1:
Determine between which two conseciive integers the following numbers e, without using a calculator:
1. VI8
2. VB
3.5
4. VT

T etd Practise more questi
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Energy conservation for a pendulum of unknown
mass

Ben is using a pendulum to perform an experiment to investigate the principle of conservation of
mechanical energy. A pendulum consists of mass attached to one end of a rod or string (often of
negligible mass) with the other end attached to a point about which the pendulum can swing
freely. The mass that swings at the end of the pendulum is called a bob. The position and speed
of the pendulum's bob were recorded at two points in the pendulum’s motion.

When the pendulum bob was at a height of 1,17 m and swinging upwards it had a speed of 2,54
m-s™\. When it was at a height of =, and swinging downwards it had a speed of 4,76 m-s
mass of the pendulum’s bob is unknown. The diagram below (not to scale) shows the position of
the pendulum at the two points where its speed and height were recorded.

vg L 76 m-s™
,,,,,,,,,,,,,,,,,,,,,,,,,,,, Tmin

Ai resistance and other dissipative forces (such as friction) can be ignored and you can assume

that this takes place on Earth. Use the values given here for any physical constants that you may

need. Treat the minimum height of the pendulum’s swing as the zero reference height.

Find the height of the pendulum bob at Point B.

Give your answer to two decimal places.

Answer: hyy

[ 4 points ]

Help!






OPS/xhtml/science11/equation/0f72e5d5544c28d1ba6f4badacf87ec3.png





OPS/xhtml/science11/equation/6b822dcbe9fccb9d6ca7260d2e34027f.png
V =IR
= 05)@)
=15V





OPS/xhtml/science11/pspicture/a94939533520153d1cfd5b4a6a795e68.png





OPS/xhtml/science11/equation/5e50480a10db4ae2cac9d83c5c6a93bd.png
Ry=Ri+ Ro+ Ry
=3+ 10+5
=180





OPS/xhtml/science11/equation/8038175153c77a0344ad74618da8ae52.png
0,81





OPS/xhtml/science11/equation/4925ee5356b4ace0e28f0324cf3a81de.png





OPS/xhtml/science11/equation/bfc3e2688e69772f6eaa08605142a960.png
V =IR
= (05)(10)
=5V





OPS/xhtml/science11/equation/2956e77305f6b56f0f7d059403c30254.png
V =1IR
= (05))
=25V





OPS/xhtml/science11/pspicture/d4b4b63f320531546cc2660962ab85d0.png
100 ©

5OQ|:| 50

25Q






OPS/xhtml/science11/equation/6fc7daf0929e7bf7e1f27e467992c611.png





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GeometricShapes.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GeometricShapes.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{9632:[662,158,910,45,865],9633:[662,158,910,45,865],9634:[662,158,910,45,865],9635:[662,158,910,45,865],9636:[662,158,910,45,865],9637:[662,158,910,45,865],9638:[662,158,910,45,865],9639:[662,158,910,45,865],9640:[662,158,910,45,865],9641:[662,158,910,45,865],9642:[460,-40,484,32,452],9643:[460,-40,484,32,452],9644:[469,11,1020,38,982],9645:[469,11,1020,38,982],9646:[724,220,560,40,520],9647:[724,220,560,40,520],9648:[514,11,1140,28,1112],9649:[514,11,1140,29,1111],9650:[811,127,1145,35,1110],9652:[553,-28,660,27,632],9653:[553,-28,660,27,632],9654:[790,285,1043,70,1008],9655:[791,284,1043,70,1008],9656:[556,49,660,80,605],9658:[555,50,930,65,885],9659:[555,50,930,65,885],9660:[811,127,1145,35,1110],9662:[477,48,660,27,632],9663:[477,48,660,27,632],9664:[790,285,1043,35,973],9665:[791,284,1043,70,1008],9666:[555,50,660,55,580],9668:[555,50,930,45,865],9669:[555,50,930,45,865],9670:[744,242,1064,39,1025],9671:[744,242,1064,39,1025],9672:[744,242,1064,39,1025],9673:[623,119,842,50,792],9674:[795,289,790,45,745],9675:[623,119,842,50,792],9676:[680,176,910,29,881],9677:[680,176,910,27,884],9678:[623,119,842,50,792],9679:[623,119,842,50,792],9680:[623,119,842,50,792],9681:[623,119,842,50,792],9682:[623,119,842,50,792],9683:[623,119,842,50,792],9684:[623,119,842,50,792],9685:[623,119,842,50,792],9686:[680,176,580,66,494],9687:[680,176,580,86,514],9688:[662,158,910,45,865],9689:[662,158,910,45,865],9690:[662,-252,910,45,865],9691:[252,158,910,45,865],9692:[680,-252,910,27,455],9693:[680,-252,910,455,884],9694:[252,176,910,455,884],9695:[252,176,910,26,455],9696:[680,-251,910,27,884],9697:[252,176,910,27,884],9698:[662,158,911,45,865],9699:[662,158,911,45,865],9700:[662,158,911,45,865],9701:[662,158,911,45,865],9702:[444,-59,523,70,455],9703:[662,157,910,45,865],9704:[662,157,910,45,865],9705:[662,157,910,45,865],9706:[662,157,910,45,865],9707:[662,157,910,45,865],9708:[811,127,1145,35,1110],9709:[811,127,1145,35,1110],9710:[811,127,1145,35,1110],9712:[662,158,910,45,865],9713:[662,158,910,45,865],9714:[662,158,910,45,865],9715:[662,158,910,45,865],9716:[623,119,842,50,792],9717:[623,119,842,50,792],9718:[623,119,842,50,792],9719:[623,119,842,50,792],9720:[662,158,911,45,865],9721:[662,158,911,45,865],9722:[662,158,911,45,865],9723:[580,76,746,45,701],9724:[580,76,746,45,701],9725:[513,12,601,38,563],9726:[514,11,601,38,563],9727:[662,158,911,45,865]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/GeometricShapes.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{119860:[667,0,717,35,685],119861:[653,0,696,38,686],119862:[659,12,671,50,711],119863:[653,0,790,38,765],119864:[653,0,714,38,734],119865:[653,0,618,38,723],119866:[668,12,734,50,734],119867:[653,0,873,38,923],119868:[653,0,480,38,530],119869:[653,12,540,60,620],119870:[653,0,762,38,802],119871:[653,0,708,38,668],119872:[653,0,1005,38,1055],119873:[653,0,851,38,901],119874:[669,11,732,50,712],119875:[653,0,594,38,704],119876:[667,152,781,50,731],119877:[653,0,740,38,725],119878:[668,10,650,50,680],119879:[653,0,550,25,670],119880:[653,13,705,65,775],119881:[653,16,575,60,760],119882:[653,16,916,60,1101],119883:[653,0,790,25,810],119884:[653,0,535,35,695],119885:[653,0,772,60,802],119886:[441,10,502,40,472],119887:[668,11,470,45,450],119888:[441,11,415,40,400],119889:[668,12,532,40,527],119890:[441,11,445,40,410],119891:[668,187,555,40,615],119892:[441,187,492,20,492],119894:[616,11,311,50,257],119895:[616,187,389,-16,372],119896:[668,11,542,45,527],119897:[668,10,318,45,278],119898:[441,8,710,30,680],119899:[441,8,497,30,467],119900:[441,11,458,40,438],119901:[441,183,489,-30,474],119902:[441,183,458,40,463],119903:[441,0,408,30,393],119904:[441,11,440,50,390],119905:[567,9,313,40,283],119906:[441,9,474,30,444],119907:[458,9,506,72,479],119908:[460,9,775,72,748],119909:[441,9,550,30,510],119910:[440,183,496,30,496],119911:[450,14,499,42,467]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MathItalic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/CombDiactForSymbols.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/CombDiactForSymbols.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{8400:[760,-627,0,-453,-17],8401:[760,-627,0,-453,-17],8402:[662,156,0,-242,-192],8406:[760,-548,0,-453,-17],8411:[622,-523,0,-462,35],8412:[622,-523,0,-600,96],8413:[725,221,0,-723,223],8414:[780,180,0,-730,230],8415:[843,341,0,-840,344],8417:[760,-548,0,-453,25],8420:[1023,155,0,-970,490],8421:[662,156,0,-430,-40],8422:[662,156,0,-335,-102],8423:[725,178,0,-650,166],8424:[-119,218,0,-462,35],8425:[681,-538,0,-480,53],8426:[419,-87,0,-658,118],8427:[756,217,0,-448,193],8428:[-119,252,0,-453,-17],8429:[-119,252,0,-453,-17],8430:[-40,252,0,-453,-17],8431:[-40,252,0,-453,-17],8432:[819,-517,0,-357,-87]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/CombDiactForSymbols.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathOperators.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathOperators.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{8705:[760,15,463,59,404],8708:[775,122,560,71,487],8710:[674,0,731,63,665],8714:[459,-45,486,64,422],8716:[662,157,685,60,625],8717:[459,-45,486,64,422],8718:[640,0,545,60,485],8724:[741,41,685,48,636],8731:[973,259,928,112,963],8732:[973,259,928,112,963],8735:[584,0,685,50,634],8737:[547,72,685,22,642],8738:[519,11,685,56,653],8740:[690,189,404,23,381],8742:[690,189,609,23,586],8748:[824,320,701,32,881],8749:[824,320,943,32,1123],8750:[824,320,499,32,639],8751:[824,320,741,32,881],8752:[824,320,982,32,1122],8753:[824,320,499,32,639],8754:[824,320,499,32,639],8755:[824,320,499,32,639],8756:[521,16,620,38,582],8757:[521,16,620,38,582],8758:[521,13,511,192,319],8759:[521,13,685,82,602],8760:[511,-220,685,48,637],8761:[511,5,685,48,637],8762:[511,5,685,48,637],8763:[521,13,685,48,637],8765:[362,-148,685,48,637],8766:[413,-90,685,48,637],8767:[467,-39,685,49,637],8769:[424,-88,685,48,637],8770:[445,-55,685,48,637],8772:[519,35,685,48,637],8774:[604,107,685,47,637],8775:[647,202,685,48,637],8777:[549,49,685,48,637],8778:[552,45,685,48,637],8779:[532,26,685,48,638],8780:[532,27,685,48,637],8782:[471,-35,685,48,637],8783:[471,-120,685,48,637],8785:[611,106,685,48,637],8786:[611,105,685,48,637],8787:[611,106,685,48,637],8788:[417,-89,824,48,776],8789:[417,-89,824,48,776],8790:[416,-90,685,48,637],8791:[752,-120,685,48,637],8792:[729,-120,685,48,637],8793:[853,-120,685,48,637],8794:[853,-120,685,48,637],8795:[756,-120,685,48,637],8796:[853,-120,685,48,637],8797:[823,-120,685,7,678],8798:[703,-120,685,48,637],8799:[863,-120,685,48,637],8802:[662,156,685,48,637],8803:[544,38,685,48,637],8806:[718,211,685,57,622],8807:[718,211,685,57,622],8808:[746,260,685,56,621],8809:[746,260,685,56,621],8812:[730,224,466,85,381],8813:[572,66,685,48,637],8814:[662,156,685,56,621],8815:[662,156,685,56,621],8816:[730,229,685,56,621],8817:[730,229,685,56,622],8818:[664,164,685,48,637],8819:[664,164,685,48,637],8820:[731,228,685,48,637],8821:[730,229,685,48,637],8822:[705,204,685,56,621],8823:[705,204,685,56,621],8824:[750,250,685,48,637],8825:[750,250,685,48,637],8830:[664,164,685,48,637],8831:[664,164,685,48,637],8832:[662,156,685,64,621],8833:[662,156,685,64,621],8836:[662,156,685,65,623],8837:[662,156,685,65,623],8840:[730,229,685,64,621],8841:[730,229,685,64,621],8842:[627,216,685,64,621],8843:[627,216,685,64,621],8844:[536,31,620,48,572],8845:[536,31,620,48,572],8847:[531,25,685,64,621],8848:[531,25,685,64,621],8858:[623,119,842,50,792],8859:[623,119,842,50,792],8860:[623,119,842,50,792],8861:[623,119,842,50,792],8862:[662,158,910,45,865],8863:[662,158,910,45,865],8864:[662,158,910,45,865],8865:[662,157,910,45,865],8870:[662,0,497,64,433],8871:[662,0,498,64,434],8873:[662,0,860,57,814],8874:[662,0,860,45,815],8875:[662,0,860,57,814],8876:[662,0,786,9,723],8877:[662,0,786,9,723],8878:[662,0,968,9,922],8879:[662,0,968,9,922],8880:[551,45,685,64,621],8881:[551,45,685,64,621],8882:[531,25,685,24,631],8883:[531,25,685,54,661],8884:[607,103,685,24,631],8885:[607,103,685,54,661],8886:[403,-103,1145,50,1095],8887:[403,-103,1145,50,1095],8888:[403,-103,849,50,799],8889:[547,41,685,48,636],8890:[450,212,480,74,406],8891:[536,139,620,32,590],8892:[646,29,620,32,590],8893:[646,29,620,32,590],8894:[584,0,685,50,634],8895:[662,158,911,45,865],8903:[545,38,685,51,634],8905:[582,80,810,93,716],8906:[582,80,810,93,716],8907:[582,80,810,74,736],8908:[582,80,810,74,736],8909:[445,-55,685,48,637],8910:[532,25,580,31,549],8911:[532,25,580,31,549],8912:[531,25,685,64,621],8913:[531,25,685,64,621],8914:[536,31,620,48,572],8915:[536,31,620,48,572],8916:[631,31,620,48,572],8917:[690,189,685,48,637],8918:[534,24,685,56,621],8919:[534,24,685,56,621],8920:[534,24,1274,45,1229],8921:[534,24,1274,45,1229],8922:[830,324,685,56,621],8923:[830,324,685,56,621],8924:[607,103,685,64,621],8925:[607,103,685,64,621],8926:[627,121,685,64,621],8927:[627,121,685,64,621],8928:[730,229,685,64,621],8929:[730,229,685,64,621],8930:[730,229,685,65,622],8931:[730,229,685,65,622],8932:[627,216,685,64,621],8933:[627,216,685,64,621],8934:[669,279,685,48,637],8935:[669,279,685,48,637],8936:[670,279,685,48,637],8937:[670,279,685,48,637],8938:[662,156,635,24,581],8939:[662,156,635,54,611],8940:[730,229,635,24,581],8941:[730,229,635,54,611],8944:[520,18,926,194,732],8946:[531,27,823,55,763],8947:[531,27,685,60,625],8948:[459,-45,486,62,420],8949:[716,27,685,60,625],8950:[685,27,685,60,625],8951:[613,-45,486,62,420],8952:[532,180,685,60,625],8953:[531,27,685,61,625],8954:[531,27,823,55,763],8955:[531,27,685,59,624],8956:[459,-45,486,62,420],8957:[685,27,685,61,626],8958:[613,-45,486,67,425],8959:[662,158,910,45,865]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MathOperators.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GeneralPunctuation.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GeneralPunctuation.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{8208:[259,-193,333,39,285],8209:[257,-194,333,39,285],8210:[259,-193,500,0,500],8211:[250,-201,500,0,500],8212:[250,-201,1000,0,1000],8213:[250,-201,2000,0,2000],8214:[690,189,523,129,394],8215:[-141,300,500,0,500],8216:[676,-433,333,115,254],8217:[676,-433,333,79,218],8218:[102,141,333,79,218],8219:[676,-433,333,79,218],8220:[676,-433,444,43,414],8221:[676,-433,444,30,401],8222:[102,141,444,45,416],8223:[676,-433,444,30,401],8226:[444,-59,523,70,455],8229:[100,11,667,111,555],8240:[706,19,1109,61,1048],8241:[706,19,1471,61,1410],8243:[678,-401,426,75,351],8244:[678,-401,563,75,488],8245:[678,-402,289,75,214],8246:[678,-401,426,75,351],8247:[678,-401,563,75,488],8248:[102,156,511,59,454],8249:[416,-33,333,63,285],8250:[416,-33,333,48,270],8251:[547,41,685,48,635],8252:[676,9,549,130,452],8256:[709,-512,798,72,726],8259:[332,-172,333,39,285],8260:[676,14,167,-168,331],8263:[676,8,839,68,809],8270:[240,171,500,68,433],8271:[459,141,278,60,199],8272:[691,40,790,55,735],8273:[676,171,501,68,433],8274:[706,200,471,54,417],8279:[678,-401,710,75,635],8287:[0,0,1000,0,0]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/GeneralPunctuation.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/IPAExtensions.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/IPAExtensions.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{592:[460,10,444,8,413],593:[460,10,500,27,491],594:[460,10,500,27,491],595:[683,10,500,69,468],596:[459,11,444,10,397],597:[460,160,444,25,417],598:[683,233,553,27,599],599:[683,10,587,27,602],600:[460,10,444,20,419],601:[460,10,444,14,413],602:[460,13,657,36,651],603:[475,14,438,20,389],604:[475,14,438,20,389],605:[475,14,623,20,603],606:[475,14,479,20,430],607:[460,218,315,-49,296],608:[683,212,594,32,634],609:[482,212,537,32,455],610:[450,11,570,30,539],611:[450,234,500,19,480],612:[450,10,500,13,486],613:[450,233,500,13,491],614:[683,0,500,9,487],615:[683,233,481,9,427],616:[683,0,278,16,253],617:[454,10,333,17,311],618:[450,0,258,21,231],619:[683,0,350,10,340],620:[683,0,375,12,362],621:[683,233,302,10,352],622:[683,233,549,19,538],623:[450,10,778,11,770],624:[450,233,803,11,785],625:[460,233,778,16,706],626:[460,233,529,-70,514],627:[460,233,533,16,603],628:[450,8,602,29,561],629:[460,10,500,29,470],630:[450,6,720,23,697],631:[475,4,667,37,629],632:[683,233,667,40,626],633:[450,10,370,30,360],634:[683,10,370,30,364],635:[450,233,418,30,468],636:[460,233,333,5,335],637:[460,233,370,7,339],638:[470,0,315,10,337],639:[470,0,350,5,332],640:[464,0,475,21,470],641:[464,0,475,21,470],642:[458,218,389,50,348],643:[683,233,322,-70,372],644:[683,218,304,-70,372],645:[470,233,400,15,457],646:[683,243,437,-23,422],647:[460,129,278,16,282],648:[579,233,270,13,283],649:[450,10,500,9,480],650:[450,10,537,46,490],651:[460,10,500,32,476],652:[464,0,500,-4,454],653:[464,0,722,21,694],654:[668,0,444,-2,459],655:[464,0,587,23,564],656:[450,218,528,27,569],657:[450,150,507,27,487],658:[450,233,413,12,392],659:[450,305,431,12,410],660:[683,0,450,47,400],661:[683,0,450,48,401],662:[662,14,450,47,400],663:[460,230,450,80,410],664:[679,17,723,33,690],665:[464,0,460,15,444],666:[475,14,479,20,430],667:[523,11,600,29,583],668:[464,0,572,21,560],669:[683,233,387,-23,412],670:[450,233,519,1,499],671:[464,0,470,21,441],672:[582,217,600,24,590],673:[683,0,450,48,401],674:[683,0,450,48,401],675:[683,10,802,27,775],676:[683,233,743,27,722],677:[683,160,864,27,844],678:[579,10,536,13,495],679:[683,233,483,13,540],680:[579,10,650,13,641],686:[469,232,619,15,612],687:[469,233,679,15,729]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/IPAExtensions.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathScript.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathScript.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{119964:[674,15,855,31,846],119966:[687,15,797,37,781],119967:[687,15,885,36,818],119970:[687,15,773,83,740],119973:[674,177,802,9,792],119974:[687,15,1009,40,1004],119977:[687,15,970,38,956],119978:[680,15,692,82,663],119979:[687,15,910,38,886],119980:[680,38,692,82,663],119982:[680,15,743,67,701],119983:[687,15,912,43,907],119984:[687,15,842,36,805],119985:[687,15,932,35,922],119986:[687,15,1078,35,1070],119987:[687,15,891,36,873],119988:[687,226,926,91,916],119989:[687,15,932,59,912],119990:[441,11,819,30,758],119991:[687,12,580,47,559],119992:[441,11,662,30,589],119993:[687,11,845,30,827],119995:[687,209,685,27,673],119997:[687,11,753,38,690],119998:[653,11,496,83,484],119999:[653,219,730,9,718],120000:[687,11,726,40,666],120001:[687,11,579,48,571],120002:[441,11,1038,49,978],120003:[441,11,761,49,701],120005:[441,209,773,23,694],120006:[441,209,780,30,743],120007:[444,0,580,48,572],120008:[531,11,515,62,412],120009:[658,11,551,30,532],120010:[424,11,753,30,693],120011:[441,11,618,30,582],120012:[441,11,888,30,852],120013:[441,11,752,65,675],120014:[424,219,658,30,617],120015:[478,11,691,52,617]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MathScript.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/BlockElements.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/BlockElements.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{9600:[910,-304,1213,0,1213],9604:[303,303,1213,0,1213],9608:[910,303,1213,0,1213],9612:[910,303,1212,0,606],9616:[910,303,1212,606,1212],9617:[860,258,1200,0,1200],9618:[874,273,1200,0,1200],9619:[874,273,1200,0,1200]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/BlockElements.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathSS.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathSS.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120224:[674,0,666,31,635],120225:[662,0,604,74,547],120226:[676,14,671,27,637],120227:[662,0,692,74,656],120228:[662,0,583,74,540],120229:[662,0,535,74,523],120230:[676,14,695,27,627],120231:[662,0,658,74,584],120232:[662,0,401,45,356],120233:[662,14,398,12,305],120234:[662,0,634,74,630],120235:[662,0,559,74,546],120236:[662,0,843,75,768],120237:[662,14,675,74,601],120238:[676,14,714,30,684],120239:[662,0,525,74,512],120240:[676,175,716,30,691],120241:[662,0,589,74,581],120242:[676,14,541,32,481],120243:[662,0,608,15,593],120244:[662,14,661,69,592],120245:[662,11,654,31,623],120246:[662,11,921,29,892],120247:[662,0,700,31,669],120248:[662,0,630,21,609],120249:[662,0,637,28,603],120250:[463,10,448,35,391],120251:[684,10,496,63,466],120252:[463,10,456,23,432],120253:[684,11,494,28,437],120254:[463,10,444,23,428],120255:[683,0,336,20,369],120256:[463,216,496,21,467],120257:[684,0,487,63,424],120258:[679,0,220,64,156],120259:[679,216,254,-74,185],120260:[684,0,453,63,452],120261:[684,0,205,61,144],120262:[464,0,756,65,691],120263:[464,0,487,63,424],120264:[463,10,499,28,471],120265:[464,216,498,67,470],120266:[464,216,498,28,435],120267:[464,0,336,63,328],120268:[463,10,389,49,350],120269:[580,10,291,1,287],120270:[453,11,491,63,430],120271:[453,14,474,31,443],120272:[453,14,702,28,675],120273:[453,0,482,30,452],120274:[453,216,484,28,453],120275:[453,0,447,25,417],120802:[676,14,500,23,477],120803:[677,0,500,108,302],120804:[676,0,500,35,469],120805:[676,14,500,31,441],120806:[676,0,500,11,489],120807:[676,14,500,36,458],120808:[684,14,500,32,470],120809:[662,8,500,38,451],120810:[676,14,500,49,447],120811:[676,21,500,28,466]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MathSS.js");
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C(s) + HoO(g)—Ha(g) + CO(g)
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R, = Rcos(f)
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C(s) + HyO(g) + +131 kJ - mol~'—Hs(g) + CO(g)
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R, = Rsin(f)





OPS/xhtml/science11/equation/9d95c21b1679eb4f22b5d569a8715d87.png
diffraction o





OPS/xhtml/science11/equation/67bb9db9603cf68d3955387678b403ac.png
(KNO3)





OPS/xhtml/science11/equation/a7b5e336b23b8083b89d52dddbecda22.png
49N






OPS/xhtml/science11/pspicture/0f7edbed08ed4c16737424fb53a31585.png





OPS/xhtml/science11/pspicture/ee07bab0940e45ac1a1ac3154071154b.png
Potential energy

reactants

products

Time—





OPS/xhtml/science11/equation/9a2277d3abf910c596ea6aeba8728fe5.png





OPS/xhtml/science11/pspicture/afbaa4027297efa6f02f0ca522a6755d.png





OPS/xhtml/science11/equation/626e2fef37965e3718643f2f33c25e7e.png
(CaCly)





OPS/xhtml/science11/equation/11eca92d736edb108c10fb5b7d6fdfdc.png
43N






OPS/xhtml/science11/pspicture/eb69c6d1044509b26f453b96e999893e.png





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Dingbats.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Dingbats.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{9986:[612,-82,961,35,905],9993:[555,-138,690,34,638],10003:[707,12,755,34,704],10016:[592,87,767,53,714],10026:[613,106,789,35,733],10038:[616,108,695,35,642],10045:[612,108,682,35,626],10098:[719,213,488,188,466],10099:[719,213,488,22,300],10112:[705,14,788,35,733],10113:[705,14,788,35,733],10114:[705,14,788,35,733],10115:[705,14,788,35,733],10116:[705,14,788,35,733],10117:[705,14,788,35,733],10118:[705,14,788,35,733],10119:[705,14,788,35,733],10120:[705,14,788,35,733],10121:[705,14,788,35,733],10122:[705,14,788,35,733],10123:[705,14,788,35,733],10124:[705,14,788,35,733],10125:[705,14,788,35,733],10126:[705,14,788,35,733],10127:[705,14,788,35,733],10128:[705,14,788,35,733],10129:[705,14,788,35,733],10130:[705,14,788,35,733],10131:[705,14,788,35,733],10139:[433,-70,918,35,861]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/Dingbats.js");




OPS/xhtml/science11/equation/c6a6eb61fd9c6c913da73b3642ca147d.png





OPS/xhtml/science11/equation/0f46a2ef3d1796c12b19f6f37c6b948e.png
(BaCly)





OPS/xhtml/science11/equation/30cc3fd6e4701caa55b7d0ef492961f5.png





OPS/xhtml/science11/equation/0f95d2f2265095c8032bb38dd0790e74.png





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/BoldFraktur.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/BoldFraktur.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120172:[701,25,856,50,805],120173:[701,19,849,50,794],120174:[701,19,773,54,731],120175:[701,19,891,54,836],120176:[701,19,788,54,731],120177:[701,205,803,54,748],120178:[701,19,833,54,781],120179:[701,205,843,42,795],120180:[701,25,790,54,735],120181:[701,205,803,54,748],120182:[701,25,864,42,814],120183:[701,25,699,51,645],120184:[701,25,1133,50,1081],120185:[701,25,862,50,810],120186:[701,19,909,54,854],120187:[701,205,850,50,795],120188:[701,59,930,54,902],120189:[701,25,884,50,841],120190:[701,19,852,54,802],120191:[701,25,793,54,740],120192:[701,25,860,54,809],120193:[701,19,855,50,800],120194:[701,19,1121,50,1066],120195:[701,25,819,50,775],120196:[701,205,837,50,782],120197:[701,195,755,44,703],120198:[475,24,600,55,545],120199:[695,24,559,45,504],120200:[475,24,464,55,412],120201:[694,25,557,48,502],120202:[475,24,476,55,427],120203:[700,214,370,33,352],120204:[475,219,566,55,506],120205:[695,219,576,45,516],120206:[697,24,429,35,379],120207:[697,219,389,40,337],120208:[695,24,456,48,402],120209:[695,24,433,45,379],120210:[475,24,984,40,932],120211:[475,24,696,40,644],120212:[475,24,554,45,499],120213:[593,219,640,36,585],120214:[475,219,574,55,522],120215:[475,24,525,40,493],120216:[643,31,557,52,505],120217:[656,23,438,45,378],120218:[475,24,681,35,629],120219:[593,24,573,55,526],120220:[593,24,850,55,795],120221:[475,209,521,50,489],120222:[593,219,596,55,536],120223:[475,219,484,36,437]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/BoldFraktur.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GreekItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GreekItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120546:[667,0,717,35,685],120547:[653,0,696,38,686],120548:[653,0,616,38,721],120549:[667,0,596,30,556],120550:[653,0,714,38,734],120551:[653,0,772,60,802],120552:[653,0,873,38,923],120553:[669,11,737,50,712],120554:[653,0,480,38,530],120555:[653,0,762,38,802],120556:[667,0,718,35,686],120557:[653,0,1005,38,1055],120558:[653,0,851,38,901],120559:[653,0,706,52,741],120560:[669,11,732,50,712],120561:[653,0,873,38,923],120562:[653,0,594,38,704],120563:[669,11,737,50,712],120564:[653,0,735,58,760],120565:[653,0,550,25,670],120566:[668,0,613,28,743],120567:[653,0,772,25,747],120568:[653,0,790,25,810],120569:[667,0,670,28,743],120570:[666,0,800,32,777],120571:[653,15,627,42,600],120572:[441,10,524,40,529],120573:[668,183,493,25,518],120574:[441,187,428,35,458],120575:[668,11,463,40,451],120576:[441,11,484,25,444],120577:[668,183,435,40,480],120578:[441,183,460,30,455],120579:[668,11,484,40,474],120580:[441,11,267,50,227],120581:[441,0,534,50,549],120582:[668,16,541,50,511],120583:[428,183,579,30,549],120584:[446,9,452,50,462],120585:[668,183,433,25,443],120586:[441,11,458,40,438],120587:[428,13,558,35,568],120588:[441,183,502,30,472],120589:[490,183,439,35,464],120590:[428,11,537,40,547],120591:[428,5,442,30,472],120592:[439,11,460,30,445],120593:[441,183,666,50,631],120594:[441,202,595,30,645],120595:[441,183,661,30,711],120596:[441,11,681,20,661],120597:[668,11,471,40,471],120598:[441,11,430,40,430],120599:[678,10,554,20,507],120600:[441,13,561,12,587],120601:[668,183,645,40,620],120602:[441,187,509,40,489],120603:[428,11,856,30,866]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/GreekItalic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/LatinExtendedAdditional.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/LatinExtendedAdditional.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{7808:[890,11,944,5,932],7809:[678,14,722,21,694],7810:[890,11,944,5,932],7811:[678,14,722,21,694],7812:[834,11,944,5,932],7813:[622,14,722,21,694],7922:[890,0,722,22,703],7923:[678,218,500,14,475]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/LatinExtendedAdditional.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/PhoneticExtensions.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/PhoneticExtensions.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{7424:[468,0,510,15,495],7431:[464,0,504,21,481],7452:[464,14,583,21,560],7553:[683,287,528,27,491],7556:[683,287,542,7,505],7557:[683,287,294,19,257],7562:[459,287,389,51,348],7565:[450,287,516,17,479],7566:[450,287,453,27,416],7576:[755,-425,441,57,387],7587:[757,-279,480,64,398]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/PhoneticExtensions.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Italic/LatinExtendedB.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Italic/LatinExtendedB.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXGeneral-italic"],{384:[683,11,500,23,473],392:[548,11,500,30,577],400:[684,6,667,66,671],402:[706,159,472,-62,494],405:[683,10,672,19,654],409:[683,11,500,14,490],410:[683,11,278,41,279],411:[668,0,490,30,478],414:[441,233,500,14,442],416:[691,18,722,60,783],417:[467,11,534,27,583],421:[669,205,504,-75,472],426:[685,233,340,31,319],427:[546,218,278,-54,296],429:[683,11,310,38,452],431:[765,18,754,102,881],432:[543,11,573,42,607],442:[450,234,500,8,462],443:[676,0,500,12,500],446:[539,12,500,47,453],448:[736,0,170,15,258],449:[736,0,290,15,379],450:[736,0,340,15,429],451:[667,11,333,39,304],496:[661,207,278,-124,397],506:[950,0,611,-51,564],507:[860,11,501,17,476],508:[876,0,889,-27,911],509:[664,11,667,23,640],510:[876,105,722,60,699],511:[664,135,500,28,469]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Italic/LatinExtendedB.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GreekBoldItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GreekBoldItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120604:[685,0,759,39,724],120605:[669,0,726,42,715],120606:[669,0,634,42,749],120607:[685,0,632,32,589],120608:[669,0,732,42,754],120609:[669,0,797,66,830],120610:[669,0,891,42,946],120611:[685,16,783,55,755],120612:[669,0,502,42,557],120613:[669,0,795,42,839],120614:[685,0,759,39,724],120615:[669,0,1016,42,1071],120616:[669,0,869,42,924],120617:[669,0,718,57,757],120618:[685,16,777,55,755],120619:[669,0,887,39,942],120620:[669,0,612,42,733],120621:[685,16,783,55,755],120622:[669,0,759,64,787],120623:[669,0,568,28,700],120624:[685,0,641,31,784],120625:[669,0,827,28,799],120626:[669,0,808,28,830],120627:[685,0,694,30,781],120628:[685,0,826,57,815],120629:[669,16,632,43,600],120630:[461,12,624,44,630],120631:[685,205,555,28,583],120632:[462,202,490,44,503],120633:[685,8,538,44,538],120634:[462,10,495,28,451],120635:[685,203,472,44,522],120636:[462,205,517,33,511],120637:[686,11,566,44,555],120638:[462,9,318,55,274],120639:[462,0,560,55,577],120640:[685,16,570,55,537],120641:[450,205,636,33,603],120642:[459,10,523,55,534],120643:[685,203,476,28,487],120644:[462,10,561,44,539],120645:[450,13,579,39,590],120646:[462,205,595,33,562],120647:[462,203,480,39,508],120648:[450,10,592,44,603],120649:[450,7,469,33,502],120650:[462,10,552,33,535],120651:[462,205,706,55,667],120652:[462,204,621,33,676],120653:[462,205,701,33,756],120654:[462,10,687,22,665],120655:[686,10,559,44,559],120656:[461,10,481,44,481],120657:[698,13,607,33,584],120658:[462,15,607,-12,630],120659:[685,205,683,44,655],120660:[462,205,585,44,563],120661:[450,10,868,33,879]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/GreekBoldItalic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/SuppMathOperators.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/SuppMathOperators.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{10759:[763,259,1180,83,1097],10760:[763,259,1180,83,1097],10761:[763,259,1021,50,971],10762:[763,259,914,58,856],10763:[824,320,690,33,659],10764:[824,320,1184,32,1364],10765:[824,320,499,32,639],10766:[824,320,499,32,639],10767:[824,320,499,32,639],10768:[824,320,499,32,639],10769:[824,320,499,32,639],10770:[824,320,519,32,639],10771:[824,320,499,32,639],10772:[824,320,628,32,688],10773:[824,320,499,32,639],10774:[824,320,529,32,639],10775:[824,320,738,32,818],10776:[824,320,539,32,639],10777:[824,320,559,32,639],10778:[824,320,559,32,639],10779:[947,320,459,32,639],10780:[824,443,459,32,639],10781:[770,252,1270,93,1177],10782:[764,258,1018,45,924],10783:[566,291,503,110,410],10784:[633,127,1177,98,1079],10785:[805,300,547,215,472],10786:[819,41,685,48,636],10787:[707,41,685,48,636],10788:[704,41,685,48,636],10789:[547,235,685,48,636],10790:[547,198,685,48,636],10791:[547,210,685,41,673],10792:[547,41,685,48,636],10793:[556,-220,685,48,637],10794:[286,5,685,48,637],10795:[511,5,685,48,637],10796:[511,5,685,48,637],10797:[623,119,724,50,674],10798:[623,119,724,50,674],10799:[447,-59,490,50,439],10800:[686,25,640,43,597],10801:[529,130,640,43,597],10802:[529,45,640,43,597],10803:[538,32,685,57,627],10804:[623,119,674,50,624],10805:[623,119,674,50,624],10806:[810,119,842,50,792],10807:[752,248,1100,50,1050],10808:[623,119,842,50,792],10809:[811,127,1145,35,1110],10810:[811,127,1145,35,1110],10811:[811,127,1145,35,1110],10812:[393,-115,600,48,552],10813:[393,-115,600,48,552],10814:[488,170,300,60,230],10816:[536,31,620,48,572],10817:[536,31,620,48,572],10818:[668,31,620,48,572],10819:[668,31,620,48,572],10820:[536,31,620,48,572],10821:[536,31,620,48,572],10822:[914,406,620,48,572],10823:[914,406,620,48,572],10824:[914,406,620,48,572],10825:[914,406,620,48,572],10826:[528,39,1078,48,1030],10827:[527,40,1078,48,1030],10828:[602,31,620,10,610],10829:[536,97,620,10,610],10830:[536,31,620,48,572],10831:[536,31,620,48,572],10832:[602,31,620,10,610],10833:[710,29,620,31,589],10834:[710,29,620,31,589],10835:[536,29,620,31,589],10836:[536,29,620,31,589],10837:[536,29,780,32,748],10838:[536,29,780,32,748],10839:[536,29,706,106,683],10840:[536,29,706,23,600],10841:[585,77,620,31,589],10842:[536,29,620,31,589],10843:[536,29,620,31,589],10844:[536,29,620,31,589],10845:[536,29,620,31,589],10846:[796,29,620,31,589],10847:[536,139,620,30,590],10848:[536,289,620,30,590],10849:[479,0,620,45,575],10850:[806,29,620,30,590],10851:[536,289,620,30,590],10852:[791,284,1043,70,1008],10853:[791,284,1043,70,1008],10854:[386,105,685,48,637],10855:[703,-28,685,48,637],10856:[695,189,685,48,637],10857:[662,156,685,48,637],10858:[521,-148,685,48,637],10859:[521,13,685,48,637],10860:[543,38,685,48,637],10861:[703,27,685,48,637],10862:[847,-120,685,48,637],10863:[707,-25,685,48,637],10864:[650,146,685,48,637],10865:[648,141,685,48,637],10866:[648,141,685,48,637],10867:[532,27,685,48,637],10868:[417,-89,1015,48,967],10869:[386,-120,997,48,949],10870:[386,-120,1436,48,1388],10871:[611,106,685,48,637],10872:[703,-28,685,38,647],10873:[532,26,685,44,609],10874:[532,26,685,76,641],10875:[806,26,685,44,609],10876:[806,26,685,76,641],10877:[625,137,685,56,621],10878:[625,137,685,56,621],10879:[625,137,685,60,625],10880:[625,137,685,60,625],10881:[625,137,685,60,625],10882:[625,137,685,60,625],10883:[777,137,685,60,625],10884:[777,137,685,60,625],10885:[746,275,685,48,637],10886:[746,275,685,48,637],10887:[628,216,685,60,625],10888:[628,216,687,56,621],10889:[746,309,685,48,637],10890:[746,309,685,48,637],10891:[930,424,685,56,621],10892:[930,424,685,56,621],10893:[746,176,685,48,637],10894:[746,176,685,48,637],10895:[867,361,685,60,649],10896:[867,361,685,60,649],10897:[844,338,685,55,630],10898:[844,338,685,55,630],10899:[866,361,685,60,625],10900:[866,361,685,60,625],10901:[640,122,685,56,621],10902:[640,122,685,56,621],10903:[640,122,685,56,621],10904:[640,122,685,56,621],10905:[718,211,685,60,625],10906:[718,211,685,60,625],10907:[726,220,685,60,625],10908:[726,220,685,60,625],10909:[664,164,685,53,642],10910:[664,164,685,43,632],10911:[774,267,685,48,637],10912:[774,267,685,48,637],10913:[532,26,685,44,609],10914:[532,26,685,76,641],10915:[609,103,933,25,908],10916:[532,26,782,60,722],10917:[532,26,855,60,795],10918:[532,26,685,35,625],10919:[532,26,685,60,650],10920:[625,137,685,50,640],10921:[626,137,685,45,635],10922:[537,31,685,45,609],10923:[537,31,685,76,640],10924:[613,103,685,60,625],10925:[613,103,685,60,625],10926:[563,-28,685,48,637],10929:[628,216,685,60,625],10930:[628,216,685,60,625],10931:[717,211,685,60,625],10932:[717,211,685,60,625],10933:[747,260,685,65,622],10934:[747,260,685,65,622],10935:[747,275,685,48,637],10936:[747,275,685,48,637],10937:[747,309,685,48,637],10938:[747,309,685,48,637],10939:[532,26,933,25,908],10940:[532,26,933,25,908],10941:[532,26,685,60,625],10942:[532,26,685,60,625],10943:[607,103,685,60,625],10944:[607,103,685,60,625],10945:[607,103,685,60,625],10946:[607,103,685,60,625],10947:[709,103,685,60,625],10948:[709,103,685,60,625],10949:[717,211,685,64,622],10950:[717,211,685,65,623],10951:[665,164,685,60,625],10952:[665,164,685,60,625],10953:[746,274,685,60,625],10954:[746,274,685,60,625],10955:[717,319,685,61,619],10956:[717,319,685,66,624],10957:[558,53,1352,64,1288],10958:[558,53,1352,64,1288],10959:[532,26,685,50,615],10960:[532,26,685,70,635],10961:[609,103,685,60,626],10962:[609,103,685,60,625],10963:[715,209,685,60,625],10964:[715,209,685,60,625],10965:[715,209,685,60,625],10966:[715,209,685,60,625],10967:[532,26,1250,60,1190],10968:[532,26,1250,60,1190],10969:[536,31,620,48,572],10970:[697,128,620,48,572],10971:[695,97,620,48,572],10972:[557,10,620,11,572],10973:[557,10,620,48,572],10974:[662,0,497,64,433],10975:[371,0,685,48,637],10976:[371,0,685,48,637],10977:[662,0,685,48,637],10978:[662,0,685,60,625],10979:[662,0,860,46,803],10980:[662,0,685,60,625],10981:[662,0,860,46,803],10982:[662,0,685,57,626],10983:[571,0,685,48,637],10984:[571,0,685,48,637],10985:[691,185,685,48,637],10986:[662,0,685,48,637],10987:[662,0,685,48,637],10988:[489,-18,600,48,552],10989:[489,-18,600,48,552],10990:[690,189,404,23,381],10991:[660,154,502,101,401],10992:[660,154,502,101,401],10993:[693,187,502,101,401],10994:[695,189,523,10,513],10995:[695,189,685,48,637],10996:[695,189,685,131,555],10997:[695,189,685,12,674],10998:[608,102,685,279,406],10999:[661,155,1170,58,1080],11000:[661,155,1170,90,1112],11001:[726,220,685,60,625],11002:[726,220,685,60,625],11003:[710,222,894,46,848],11004:[763,259,654,94,560],11005:[710,222,709,46,663],11006:[690,189,410,100,310],11007:[763,259,478,94,384]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/SuppMathOperators.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathSSItalic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathSSItalic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120328:[674,0,666,31,635],120329:[662,0,604,74,641],120330:[676,14,671,96,755],120331:[662,0,692,74,751],120332:[662,0,583,74,678],120333:[662,0,535,74,679],120334:[676,14,695,97,755],120335:[662,0,658,74,749],120336:[662,0,401,59,512],120337:[662,14,398,22,470],120338:[662,0,634,74,729],120339:[662,0,559,74,564],120340:[662,0,843,75,933],120341:[662,14,675,74,766],120342:[676,14,714,99,779],120343:[662,0,525,74,638],120344:[676,175,716,99,779],120345:[662,0,589,74,639],120346:[676,14,541,62,597],120347:[662,0,608,161,748],120348:[662,14,661,117,757],120349:[662,11,654,196,788],120350:[662,11,921,194,1057],120351:[662,0,700,31,806],120352:[662,0,630,186,774],120353:[662,0,637,28,763],120354:[463,10,448,55,467],120355:[684,10,496,74,535],120356:[463,10,456,67,503],120357:[684,11,494,72,600],120358:[463,10,444,69,487],120359:[683,0,336,101,526],120360:[463,216,496,-7,575],120361:[684,0,487,63,510],120362:[679,0,220,69,325],120363:[679,216,254,-118,354],120364:[684,0,453,63,556],120365:[684,0,205,61,313],120366:[464,0,756,65,775],120367:[464,0,487,63,510],120368:[463,10,499,76,536],120369:[464,216,498,14,538],120370:[464,216,498,72,549],120371:[464,0,336,63,439],120372:[463,10,389,61,432],120373:[580,10,291,96,376],120374:[453,11,491,89,536],120375:[453,14,474,143,555],120376:[453,14,702,140,787],120377:[453,0,482,30,544],120378:[453,216,484,-19,565],120379:[453,0,447,25,517]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MathSSItalic.js");




OPS/xhtml/science11/equation/33062a8e9cbab33fb534d6e76a976e14.png





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GreekBold.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/GreekBold.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120488:[690,0,735,9,689],120489:[676,0,667,16,619],120490:[676,0,620,16,593],120491:[690,0,691,16,656],120492:[676,0,679,16,641],120493:[676,0,693,28,634],120494:[676,0,810,21,759],120495:[692,18,778,35,743],120496:[676,0,421,20,370],120497:[676,0,820,30,769],120498:[690,0,707,9,674],120499:[676,0,972,14,921],120500:[676,18,722,16,701],120501:[676,0,623,28,595],120502:[691,19,778,35,743],120503:[676,0,780,21,759],120504:[676,0,611,16,600],120505:[692,18,778,35,743],120506:[676,0,665,14,627],120507:[676,0,667,31,636],120508:[692,0,722,3,699],120509:[676,0,836,18,818],120510:[676,0,747,16,699],120511:[692,0,800,3,785],120512:[692,0,778,35,723],120513:[676,14,691,16,656],120514:[473,14,644,25,618],120515:[692,205,556,45,524],120516:[473,205,518,12,501],120517:[692,14,502,26,477],120518:[473,14,444,28,429],120519:[692,205,459,23,437],120520:[473,205,580,12,545],120521:[692,14,501,25,476],120522:[461,14,326,15,304],120523:[473,0,581,21,559],120524:[692,18,546,19,527],120525:[461,205,610,45,588],120526:[473,14,518,15,495],120527:[692,205,465,23,439],120528:[473,14,500,25,476],120529:[461,18,631,20,609],120530:[473,205,547,45,515],120531:[473,203,464,23,444],120532:[461,14,568,25,529],120533:[461,14,492,18,457],120534:[473,14,576,12,551],120535:[473,205,653,24,629],120536:[473,205,612,21,586],120537:[473,205,763,12,751],120538:[473,14,734,26,708],120539:[707,14,515,25,491],120540:[473,14,444,25,430],120541:[692,14,647,12,620],120542:[473,19,563,12,546],120543:[676,205,653,24,629],120544:[473,205,511,25,486],120545:[461,14,864,9,851]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/GreekBold.js");




OPS/xhtml/science11/equation/c87b208efbb038435947f2294b50fdc6.png
Tery big number





OPS/xhtml/science11/pspicture/39d3e76394368be2d749e03f1ebc3e3e.png
I

Calcium Sdlu Potassium  Barium
chloride droxide nitrate  chloride





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/SuperAndSubscripts.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/SuperAndSubscripts.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{8319:[676,-270,541,57,484]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/SuperAndSubscripts.js");




OPS/xhtml/science11/pspicture/cd819ac564d961badebc176d6f13c939.png





OPS/xhtml/science11/equation/20e95dd7bb852d334bea5f55a94e08ac.png
very big number

T





OPS/xhtml/science11/equation/b70771aa6904530c83422eca18506401.png





OPS/xhtml/science11/equation/dfdb85ca4559e09e0084edabf88d294f.png
83N





OPS/xhtml/science11/equation/f39e784f1f88cd550f0cc3557e66eec6.png
very small number

T





OPS/xhtml/science11/equation/83271ba8cf31ff03aab9f59e3cdc35f6.png
Ha(g) + I2(g)—2HI (g) + 21 kJ - mol™*





OPS/xhtml/science11/pspicture/edf84be5cc742bd52863f76708c39ed7.png





OPS/xhtml/science11/equation/33ffc35e78c577728b7faa9754690e22.png
1

Tery small number





OPS/xhtml/science11/pspicture/ad957e80e150a7ae6d50518075c046e6.png
Sulfuric acid

Sodium hydroxide

Water

Water and
sulfuric acid





OPS/xhtml/science11/equation/12ee2421981f7c901648afff4a3ee3a3.png





OPS/xhtml/science11/equation/e6f0a12c4f3bdaa7a742d98a01da1f2d.png





OPS/xhtml/science11/equation/a76fccb843743143074328b9fef8169a.png





OPS/xhtml/science11/equation/c237408fefc97aa1d676c0244749a22f.png
48 N






OPS/xhtml/science11/pspicture/dddde6b93dc7cb654cfa0d642fdfaf3c.png





OPS/xhtml/science11/equation/665d8bfeb1f6cbcab538cb1b332575e8.png





OPS/xhtml/science11/pspicture/1d058da50c256c48b5b9f72e961a8f9e.png





OPS/xhtml/science11/equation/489856fe6c73195732a6d62fde2f379a.png
diffraction oc 1





OPS/xhtml/science11/equation/f7986c0e50ff2e8ac5a0ffdf8917ee36.png
Ba(OH),.8H50 (s) + 2NH4NO3(aq)—Ba(NO;),(aq) + 2NH;z(aq) + 10H20 (1)





OPS/xhtml/science11/equation/cf0256668b56d99f18bd03a8a73c9c4c.png
19N





OPS/xhtml/science11/equation/31bfda5ea6cfa54f15e85692af71d512.png
532 x 1072





OPS/xhtml/science11/equation/26b17225b626fb9238849fd60eabdf60.png





OPS/xhtml/science11/equation/ccdaa0ec123d00e18dd9cb10013471e3.png





OPS/xhtml/science11/equation/46786928db032505feab4823ecb84561.png
A
diffraction o< —
w

532x 10~° m
Tm
o 532 x 107°

x





OPS/xhtml/science11/equation/f4c2819c15aad0fbf289e211fb88980d.png
CHy(g) + 202(g)—CO2(g) +2H20 (g)  H= —802 kJ -mol™*





OPS/xhtml/science11/pspicture/ae4dadcaaa3514a21f9968cadf2e69bf.png





OPS/xhtml/science11/equation/059ece9c51b537c987cf2fafb00528f4.png





OPS/xhtml/science11/equation/eb7e173bf9ad145c1eae2f6b0119af18.png
450 x 1072





OPS/xhtml/science11/pspicture/219136238d189f3ff867ac86f09225e8.png
normal

surface





OPS/xhtml/science11/equation/1323bf026b21d0ee8d65cadae17f3a8f.png
mins





OPS/xhtml/science11/equation/008bfd966bb42d8f4f8aa2235179c417.png





OPS/xhtml/science11/pspicture/b5de17e3d5193b83dd105f5436d75e26.png
@

thermometer

’— lid

cup

steel wool





OPS/xhtml/science11/equation/1e35439d9400dec4334495d738418d95.png
CgHgO7(aq) + 3NaHCO3(s)—3C042(g) + 3H20() + NagCgHs






OPS/xhtml/science11/equation/29aaa430e98a664086ad080204e07137.png





OPS/xhtml/science11/equation/698265e35f8669c6004b41da64bfdea6.png
(CgHys)





OPS/xhtml/science11/equation/f74c99dd08a0b5818d82a354d9a33f92.png
1 sinf; = ny sin
2,4198in32 ° = ny sin 46 °
ny = 1,78





OPS/xhtml/science11/equation/a0fedf1e4b1ef4217034dd008da8044e.png





OPS/xhtml/science11/equation/0ff67f3c48f851cc99d36b01a8882a40.png





OPS/xhtml/science11/equation/2e5cb8625de1ac992bd623a4d42940d8.png
6CO2(g) + 6H20 (1) + energy—CgH;206(s) + 602(g)





OPS/xhtml/science11/equation/80bd32f2c4213834de164390c6d2eca1.png
nysing; = nysinfy
1,55in25 © = 1,36sin6y
sinfy = 0,466
0, = 27,78 °





OPS/xhtml/science11/equation/8ce26649371744a8d17f5282a8c39703.png
CaCO3(s)—CaO (s) + CO2(g)





OPS/xhtml/science11/pspicture/7743730e0cd50631b117b01d8b02ee7a.png
@o »@





OPS/xhtml/science11/photos/glowstick_konstantinleonov_flickr.jpg





OPS/xhtml/science11/pspicture/d2f1c2e5f90ceaa0322f807e41f52fc4.png
o PSS\
VA0 W o9 W
[ AR






OPS/xhtml/science11/equation/e72187e1fa2f05ae3b909590c711b894.png
2CgH,5(1) + 2502(g)—16CO2(g) + 18H,0 (g) + heat





OPS/xhtml/science11/equation/d85966d364942dcdb8c330943b06a4ba.png
CgH1206(s) + 602(g)—6CO2(g) + 6H20(1) + energy





OPS/xhtml/science11/pspicture/f0fe67f1ccfdc72e4e9216b67f366cc9.png
wavefront at time ¢ —

wavefront at time ¢
acts a source of circular waves

wavefront at time ¢ + At —_—






OPS/xhtml/science11/equation/46f650950e03246d62dff0cb0623e4be.png
H= Ej0d — Ereact





OPS/xhtml/science11/equation/30b45707fcc8cf1323f9d9374e6f6d77.png





OPS/xhtml/science11/equation/b2f3c300d88dbb4290a1c9cf7316becb.png
Ha(g) + Cla(g)—2HCI (g) H<0





OPS/xhtml/science11/equation/09e7d085fe9fdbd12187aa42d9136688.png





OPS/xhtml/science11/pspicture/a9796e93ab45c39d496e8fd93cf06aa3.png





OPS/xhtml/science11/equation/19c424fad365e3948530f47fe6a51bb4.png





OPS/xhtml/science11/equation/f560013915fc265afcc4917a1ba88632.png
C(s) + Oz(g)—CO2(g)





OPS/xhtml/science11/pspicture/8865a5feb155f525dd1a0ff300bf62df.png





OPS/xhtml/science11/equation/3b20fcbc9d391e3fe214191aa7ded48d.png
C (s) + HyO (1)=CO (g) + Ha(g)

H>0





OPS/xhtml/science11/pspicture/f835567b5e741257fbfc9972b2a3c7d4.png





OPS/xhtml/science11/equation/92458cda0afc06688dc26703e434ac25.png





OPS/xhtml/science11/pspicture/751aa8f2c0ba37b29db999e9394b23ad.png





OPS/xhtml/science11/pspicture/4dc9c82ddc6fcef02071b3317329ac12.png
Y






OPS/xhtml/science11/equation/2a3268f424b6cfb1f9c1e75b6ea9338e.png
C(s) + O2(g)—CO2(g)  H=-393kJ -mol™*





OPS/xhtml/science11/equation/ffa92cf1c0e91195c0d199dbf0c7dc95.png
C(s) + O2(g)—CO2(g) + 393 kJ - mol~*





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/Variants/Bold/All.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/Variants/Bold/All.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXVariants-bold"],{32:[0,0,250,0,0],124:[691,189,340,126,214],160:[0,0,250,0,0],411:[666,0,536,60,526],8243:[586,-12,713,44,669],8244:[586,-12,1032,44,988],8245:[586,-12,394,44,350],8246:[586,-12,713,44,669],8247:[586,-12,1032,44,988],8279:[586,-12,1351,43,1306],8512:[691,0,780,55,725],8592:[451,-55,428,68,428],8593:[680,15,556,80,476],8594:[451,-55,428,0,360],8595:[680,15,556,80,476],8657:[600,15,714,40,674],8659:[600,15,714,40,674],8719:[676,0,734,27,707],8720:[676,0,734,27,707],8721:[676,0,690,39,649],8733:[431,0,750,56,687],8739:[451,19,290,89,201],8772:[543,45,750,68,683],8775:[648,144,750,68,683],8777:[598,64,750,68,683],8800:[687,183,750,68,682],8802:[747,243,750,68,682],8808:[728,293,750,80,670],8809:[728,293,750,80,670],8814:[672,166,750,80,670],8815:[672,166,750,80,670],8816:[742,236,750,80,670],8817:[742,236,750,80,670]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/Variants/Bold/All.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/Variants/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/Variants/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXVariants-bold"]={directory:"Variants/Bold",family:"STIXVariants",weight:"bold",Ranges:[[32,32,"All"],[119,124,"All"],[160,160,"All"],[411,411,"All"],[8242,8279,"All"],[8512,8512,"All"],[8592,8595,"All"],[8657,8674,"All"],[8709,8941,"All"]],8242:[586,-12,394,44,350],8709:[729,74,584,36,548],8726:[732,193,518,45,473],8730:[943,-28,800,112,844]};MathJax.OutputJax["HTML-CSS"].initFont("STIXVariants-bold");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/Variants/Bold/Main.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Cyrillic.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Cyrillic.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{1025:[872,0,629,22,607],1026:[662,189,756,18,700],1027:[928,0,571,19,544],1028:[676,14,651,38,621],1029:[676,14,556,62,510],1030:[662,0,333,18,315],1031:[872,0,333,25,323],1032:[662,14,373,-6,354],1033:[662,14,988,10,954],1034:[662,0,1017,19,983],1035:[662,0,803,18,786],1036:[928,0,690,19,686],1038:[915,15,711,15,694],1039:[662,153,715,19,696],1040:[674,0,713,9,701],1041:[662,0,611,19,577],1042:[662,0,651,19,595],1043:[662,0,571,19,544],1044:[662,153,665,14,646],1045:[662,0,629,22,607],1046:[676,0,1021,8,1013],1047:[676,14,576,28,545],1048:[662,0,723,19,704],1049:[915,0,723,19,704],1050:[676,0,690,19,686],1051:[662,14,683,9,664],1052:[662,0,893,19,871],1053:[662,0,726,19,704],1054:[676,14,729,36,690],1055:[662,0,724,19,705],1056:[662,0,571,19,535],1057:[676,14,677,36,641],1058:[662,0,618,30,592],1059:[662,15,711,15,694],1060:[662,0,769,38,731],1061:[662,0,716,9,703],1062:[662,153,715,19,696],1063:[662,0,657,3,639],1064:[662,0,994,29,965],1065:[662,153,994,29,965],1066:[662,0,737,13,703],1067:[662,0,884,19,865],1068:[662,0,612,19,578],1069:[676,14,651,30,613],1070:[676,14,902,19,863],1071:[662,0,637,3,618],1072:[460,10,450,37,446],1073:[685,10,507,39,478],1074:[450,0,474,24,438],1075:[450,0,394,17,387],1076:[450,137,462,14,439],1077:[460,10,466,38,437],1078:[456,0,721,14,707],1079:[460,10,390,14,357],1080:[450,0,525,23,502],1081:[704,0,525,23,502],1082:[456,0,503,23,495],1083:[450,10,499,8,476],1084:[450,0,617,23,594],1085:[450,0,525,23,502],1086:[460,10,512,35,476],1087:[450,0,525,23,502],1088:[460,217,499,-2,463],1089:[460,10,456,41,428],1090:[450,0,434,8,426],1091:[450,218,491,8,483],1092:[662,217,678,43,635],1093:[450,0,489,14,476],1094:[450,137,525,23,502],1095:[450,0,512,18,489],1096:[450,0,768,23,745],1097:[450,137,768,23,745],1098:[450,0,539,8,507],1099:[450,0,670,23,646],1100:[450,0,457,23,425],1101:[460,10,444,14,410],1102:[460,10,738,23,703],1103:[450,0,471,4,448],1105:[622,10,466,38,437],1106:[683,218,512,6,439],1107:[679,0,394,17,387],1108:[460,10,444,34,430],1109:[459,10,389,49,346],1110:[683,0,278,29,266],1111:[622,0,278,1,299],1112:[683,218,278,-77,187],1113:[450,10,702,8,670],1114:[450,0,721,23,689],1115:[683,0,512,6,499],1116:[679,0,503,23,495],1118:[704,218,491,8,483],1119:[450,137,518,23,495],1122:[662,0,746,26,713],1123:[683,0,539,8,507],1130:[662,0,998,6,992],1131:[450,0,722,14,708],1138:[676,14,729,36,690],1139:[460,10,512,35,476],1140:[676,11,766,16,760],1141:[456,14,539,19,532],1168:[803,0,571,19,544],1169:[558,0,394,17,387]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/Cyrillic.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Hiragana.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Hiragana.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{12398:[661,41,901,37,840]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/Hiragana.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/LatinExtendedB.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/LatinExtendedB.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{384:[683,10,500,-19,472],392:[559,10,500,25,511],400:[684,6,580,33,562],402:[706,159,434,6,426],405:[683,10,735,9,710],409:[683,0,500,7,505],410:[683,0,278,19,257],411:[668,0,520,55,516],414:[460,233,500,16,485],416:[754,14,722,34,688],417:[474,10,545,29,531],421:[669,217,500,5,470],426:[684,233,432,20,412],427:[579,218,290,13,279],429:[683,10,310,14,333],431:[774,14,766,14,810],432:[561,10,500,9,539],437:[662,0,612,10,598],442:[450,234,381,4,360],443:[676,0,500,22,482],446:[539,12,500,73,427],448:[736,0,160,54,105],449:[736,0,280,54,225],450:[736,0,435,34,400],451:[676,9,333,130,236],496:[674,218,278,-70,294],506:[938,0,722,15,707],507:[890,10,444,37,442],508:[890,0,889,0,863],509:[678,7,667,38,632],510:[890,80,722,34,688],511:[678,112,500,29,470],545:[683,150,671,27,652],564:[683,150,429,19,410],565:[460,150,672,16,653],566:[580,150,401,13,382]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/LatinExtendedB.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/General/Regular/AlphaPresentForms.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/AlphaPresentForms.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{64256:[683,0,605,20,655],64257:[683,0,558,32,523],64258:[683,0,556,31,522],64259:[683,0,832,20,797],64260:[683,0,830,20,796]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/AlphaPresentForms.js");




OPS/xhtml/science11/pspicture/0a64000348d3e9305a5b8b2b67eaeb2c.png
Y






OPS/xhtml/science11/equation/aa910c80a01e114a29e6c235e05331db.png
650 x 1072





OPS/xhtml/science11/equation/a5f3dafdc67f230b08cf55c7981fb85a.png
650 x 10~° m

T 21X 1070
650






OPS/xhtml/science11/equation/3c22917d12fd1b09034f9e040f46d22b.png





OPS/xhtml/science11/equation/882afc290a1540d217f0687ac773ee32.png
nm





OPS/xhtml/science11/equation/5065c963e33dafbceeb145bb0e55078d.png





OPS/xhtml/science11/equation/cd1ab45dcea047f176c886d0b0e3ebf7.png
2511 x 1072





OPS/xhtml/science11/equation/384ad2a93c1c1a331c84595e4fbc5f18.png
6,3 N






OPS/xhtml/science11/equation/22f60d7a8f35b991cc94ea7abe01231e.png





OPS/xhtml/science11/equation/d46580937a68fd306afbe2c0337aa48e.png
48 N





OPS/xhtml/science11/equation/daefd25bb80920db8f36c63c22acdc27.png
20,77





OPS/xhtml/science11/pspicture/272b654603a237a641fbfe5d93cf5dd7.png





OPS/xhtml/science11/equation/4696f18e173032ab3309c9306d6e925a.png





OPS/xhtml/science11/pspicture/aba43d7b890ff5188db3f58223ff503f.png





OPS/xhtml/science11/equation/d98a0f47078c9757be0530af4c4cda11.png
532 x 10~° m

sinf= ——— — 0
2511 x 107 m

: 532

sinf = e

sinf = 0,211867782
in—!0,211867782






OPS/xhtml/science11/equation/750ae73d958cfa7372c7030a6552c49a.png





OPS/xhtml/science11/pspicture/7d5522ce29507789b91b28548c223b2d.png





OPS/xhtml/science11/equation/865cbb1173dd3e24b6dee55c1549b330.png
H = 20.77°





OPS/xhtml/science11/equation/62bc0f41e8903a25178830153019a518.png





OPS/xhtml/science11/equation/5717c797f1ce906800ac5da29c64108c.png
532 x 10~ m

w
532 x 1077

w

_ 532x107°
' 0,3516666667
w = 1500 x 107°
500 nm

sinf) =

sin20,77° =

w=





OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/SizeTwoSym/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/SizeTwoSym/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXSizeTwoSym-bold"]={directory:"SizeTwoSym/Bold",family:"STIXSizeTwoSym",weight:"bold",32:[0,0,250,0,0],40:[1604,241,608,110,512],41:[1604,241,608,96,498],47:[1604,241,802,4,798],91:[1604,241,485,197,467],92:[1604,241,802,4,798],93:[1604,241,485,18,288],123:[1604,241,681,69,514],125:[1604,241,681,167,612],160:[0,0,250,0,0],8730:[2095,355,1130,106,1185],8968:[1604,241,538,185,510],8969:[1604,241,538,28,355],8970:[1604,241,538,185,512],8971:[1604,241,538,28,353],10216:[1604,241,622,98,572],10217:[1604,241,622,50,524]};MathJax.OutputJax["HTML-CSS"].initFont("STIXSizeTwoSym-bold");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeTwoSym/Bold/Main.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/Variants/Regular/All.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/Variants/Regular/All.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXVariants,{32:[0,0,250,0,0],119:[80,244,515,22,493],124:[690,189,320,127,193],160:[0,0,250,0,0],411:[668,0,520,55,516],612:[450,10,460,18,441],8243:[565,-28,605,43,561],8244:[565,-28,873,43,829],8245:[565,-28,340,45,296],8246:[565,-28,605,44,561],8247:[565,-28,873,43,829],8279:[565,-28,1139,43,1096],8512:[662,0,718,50,668],8592:[449,-57,415,55,415],8593:[600,15,598,82,518],8594:[449,-57,415,0,360],8595:[600,15,598,80,516],8657:[600,15,794,63,729],8659:[600,15,794,65,731],8672:[449,-58,463,70,393],8674:[449,-58,463,70,393],8712:[516,13,402,64,338],8713:[662,156,685,60,625],8715:[516,13,402,64,338],8716:[662,156,685,60,625],8719:[662,0,694,30,664],8720:[662,0,694,30,664],8721:[662,0,694,38,656],8731:[946,-55,737,72,767],8732:[943,-55,737,72,767],8733:[428,0,685,41,646],8739:[451,19,266,100,166],8740:[451,19,404,23,381],8741:[451,11,446,90,356],8742:[451,19,609,23,586],8745:[602,31,620,10,610],8746:[602,31,620,10,610],8764:[362,-148,685,48,637],8766:[344,-130,1086,55,1031],8767:[461,-43,520,0,586],8769:[462,-48,685,48,637],8772:[529,35,685,48,637],8775:[606,117,685,48,637],8776:[475,-25,685,48,637],8777:[549,49,685,48,637],8780:[586,82,685,48,637],8800:[662,156,685,48,637],8802:[662,156,685,48,637],8808:[718,275,685,56,621],8809:[718,275,685,56,621],8813:[572,66,685,48,637],8814:[662,156,685,47,612],8815:[662,156,685,73,638],8816:[695,189,685,56,621],8817:[695,189,685,64,629],8818:[673,103,685,10,632],8819:[673,144,685,58,624],8820:[730,227,685,48,637],8821:[730,227,685,48,650],8824:[818,311,685,56,621],8825:[818,311,685,55,620],8832:[662,156,685,64,621],8833:[662,156,685,64,621],8836:[662,156,685,55,620],8837:[662,156,685,65,630],8840:[707,203,695,65,630],8841:[707,203,695,65,630],8842:[607,229,685,51,616],8843:[607,229,685,69,634],8851:[536,31,620,10,610],8852:[536,31,620,10,610],8853:[623,119,842,50,792],8855:[623,119,842,50,792],8860:[623,119,842,50,792],8922:[768,262,685,60,625],8923:[768,262,685,60,625],8928:[803,212,685,60,625],8929:[803,212,685,60,625],8940:[695,189,685,54,611],8941:[695,189,685,74,631],8994:[386,-120,685,48,637],8995:[386,-120,685,48,637],9251:[22,119,500,48,453],9641:[662,158,910,45,865],10812:[633,129,463,51,411],10813:[633,129,463,51,411],10909:[647,166,685,49,627],10910:[615,166,685,54,676],10924:[625,137,685,60,625],10925:[625,137,685,60,625],10955:[718,321,685,64,629],10956:[718,321,685,74,639],10990:[451,19,404,23,381]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/Variants/Regular/All.js");




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX/SizeTwoSym/Regular/All.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/SizeTwoSym/Regular/All.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXSizeTwoSym,{710:[777,-564,979,0,979],711:[777,-564,979,0,979],732:[760,-608,977,-2,977],759:[-117,269,977,-2,977],773:[820,-770,0,-1500,0],780:[777,-564,0,-1150,-171],816:[-117,269,0,-1152,-173],818:[-127,177,0,-1500,0],824:[662,0,0,-720,-6],8254:[820,-770,1500,0,1500],8400:[749,-584,0,-1323,-15],8401:[749,-584,0,-1323,-15],8406:[735,-482,0,-1323,-15],8407:[735,-482,0,-1323,-15],8428:[-123,288,0,-1323,-15],8429:[-123,288,0,-1323,-15],8430:[-26,279,0,-1323,-15],8431:[-26,279,0,-1323,-15],8731:[2056,404,1124,110,1157],8732:[2056,404,1124,110,1157],9140:[766,-544,1606,74,1532],9141:[139,83,1606,74,1532],9180:[66,147,1460,0,1460],9181:[785,-572,1460,0,1460],9184:[66,212,1886,0,1886],9185:[842,-564,1886,0,1886],10098:[1566,279,688,230,651],10099:[1566,279,688,37,458],10214:[1566,279,555,190,517],10215:[1566,279,555,38,365],10218:[1566,279,901,93,793],10219:[1566,279,901,108,808],10627:[1566,279,827,122,692],10628:[1565,280,827,135,705],10629:[1566,282,793,155,693],10630:[1566,282,793,100,638],11004:[1586,289,906,133,773],11007:[1586,289,636,133,503]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeTwoSym/Regular/All.js");
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXSizeTwoSym={directory:"SizeTwoSym/Regular",family:"STIXSizeTwoSym",Ranges:[[688,767,"All"],[768,824,"All"],[8254,8254,"All"],[8400,8431,"All"],[8730,8732,"All"],[9115,9145,"All"],[9180,9185,"All"],[10098,10099,"All"],[10214,10219,"All"],[10627,10630,"All"],[11004,11007,"All"]],32:[0,0,250,0,0],40:[1566,279,589,139,503],41:[1566,279,608,114,478],47:[1566,279,806,25,781],91:[1566,279,459,190,422],92:[1566,279,806,25,781],93:[1566,279,459,37,269],95:[-127,177,1500,0,1500],123:[1566,279,717,124,531],125:[1566,279,717,186,593],160:[0,0,250,0,0],770:[777,-564,0,-1150,-171],771:[760,-608,0,-1152,-173],8730:[2056,404,1124,110,1157],8968:[1566,279,524,190,479],8969:[1566,279,526,47,336],8970:[1566,279,524,190,479],8971:[1566,279,526,47,336],9182:[143,81,1460,0,1460],9183:[797,-573,1460,0,1460],10216:[1566,279,622,95,531],10217:[1566,279,622,91,527]};MathJax.OutputJax["HTML-CSS"].initFont("STIXSizeTwoSym");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/SizeTwoSym/Regular/Main.js");
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
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MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXVariants={directory:"Variants/Regular",family:"STIXVariants",Ranges:[[32,32,"All"],[119,124,"All"],[160,160,"All"],[411,411,"All"],[612,612,"All"],[8242,8279,"All"],[8512,8512,"All"],[8592,8595,"All"],[8657,8674,"All"],[8709,8941,"All"],[8994,8995,"All"],[9251,9251,"All"],[9641,9641,"All"],[10812,10990,"All"]],8242:[565,-28,340,44,295],8463:[683,10,579,47,547],8709:[729,74,523,28,502],8726:[710,222,523,46,478],8730:[943,11,737,67,767]};MathJax.OutputJax["HTML-CSS"].initFont("STIXVariants");MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/Variants/Regular/Main.js");
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
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 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{773:[820,-770,0,-480,20],777:[751,-492,0,-307,-118],781:[700,-500,0,-250,-195],782:[700,-500,0,-326,-133],783:[678,-507,0,-401,-22],784:[767,-507,0,-373,-92],785:[664,-507,0,-373,-92],786:[745,-502,0,-299,-160],787:[745,-502,0,-299,-160],788:[745,-502,0,-299,-160],789:[745,-502,0,-85,54],790:[-53,224,0,-351,-127],791:[-53,224,0,-371,-147],792:[-53,283,0,-397,-210],793:[-53,283,0,-267,-80],794:[735,-531,0,-380,-80],795:[474,-345,0,-44,51],796:[-71,266,0,-360,-232],797:[-53,240,0,-345,-115],798:[-53,240,0,-345,-115],799:[-53,250,0,-326,-134],800:[-124,168,0,-326,-134],801:[75,287,0,-235,1],802:[75,287,0,-54,182],803:[-118,217,0,-280,-181],804:[-119,218,0,-379,-81],805:[-69,268,0,-329,-130],806:[-110,353,0,-299,-160],807:[0,215,0,-334,-125],808:[0,165,0,-322,-137],809:[-102,234,0,-250,-210],810:[-98,235,0,-385,-73],811:[-110,227,0,-380,-75],812:[-73,240,0,-385,-74],813:[-73,240,0,-385,-74],814:[-68,225,0,-370,-89],815:[-59,216,0,-370,-89],816:[-113,219,0,-395,-65],817:[-141,195,0,-385,-74],818:[-141,191,0,-480,20],819:[-141,300,0,-480,20],820:[320,-214,0,-401,-71],821:[274,-230,0,-384,-78],822:[274,-230,0,-480,20],823:[580,74,0,-380,-41],825:[-71,266,0,-280,-152],826:[-53,190,0,-385,-73],827:[-53,227,0,-313,-147],828:[-65,189,0,-380,-79],829:[715,-525,0,-326,-135],830:[829,-499,0,-283,-177],831:[928,-770,0,-480,20],838:[681,-538,0,-350,-68],839:[-140,292,1,11,323],844:[777,-532,0,-386,-56],857:[-65,367,0,-357,-87],860:[-76,233,0,-373,295],864:[633,-517,0,-395,365],865:[664,-507,0,-373,295],866:[-65,270,0,-395,355]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/CombDiacritMarks.js");
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 *
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 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{8450:[676,14,705,45,663],8453:[676,14,837,48,795],8455:[676,14,598,28,561],8458:[441,219,738,30,678],8459:[687,15,997,53,991],8460:[695,204,824,43,773],8461:[662,0,718,70,648],8462:[683,10,577,47,545],8463:[683,10,579,47,547],8464:[675,15,897,26,888],8466:[687,15,946,33,931],8467:[687,11,579,48,571],8469:[662,0,698,70,628],8470:[676,14,1012,7,966],8471:[676,14,760,38,722],8473:[662,0,678,70,628],8474:[676,65,765,45,715],8475:[687,15,944,34,876],8477:[662,0,747,70,712],8478:[667,101,780,69,763],8482:[662,-256,980,30,957],8484:[662,0,727,50,677],8485:[662,218,424,35,391],8486:[676,0,744,29,715],8487:[662,14,744,29,715],8488:[695,204,726,50,676],8489:[463,0,360,32,276],8491:[871,0,722,15,707],8492:[687,15,950,34,902],8493:[695,24,717,47,675],8494:[676,17,843,35,808],8495:[441,11,627,30,554],8496:[687,15,750,100,734],8497:[680,0,919,43,907],8498:[662,0,535,13,462],8499:[674,15,1072,38,1056],8500:[441,11,697,30,680],8502:[677,19,639,57,572],8503:[677,19,505,40,463],8504:[677,19,599,52,495],8508:[450,12,673,25,645],8509:[460,218,540,0,526],8510:[662,0,469,70,567],8511:[662,0,718,70,648],8512:[763,259,923,61,882],8513:[676,14,695,68,668],8514:[662,0,559,13,485],8515:[662,0,559,13,485],8516:[662,0,630,21,609],8517:[653,0,713,17,703],8518:[683,11,581,40,634],8519:[441,11,515,40,485],8520:[653,0,293,27,346],8521:[653,217,341,-104,394],8522:[692,0,664,45,602],8523:[676,13,778,28,736]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/LetterlikeSymbols.js");
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{120380:[690,0,690,25,665],120381:[676,0,636,80,691],120382:[691,19,723,119,797],120383:[676,0,709,80,772],120384:[676,0,635,80,728],120385:[676,0,582,80,725],120386:[691,19,746,107,785],120387:[676,0,715,80,803],120388:[676,0,440,79,534],120389:[676,96,481,15,574],120390:[676,0,712,80,816],120391:[676,0,603,80,612],120392:[676,0,913,80,1001],120393:[676,18,724,80,812],120394:[692,18,778,106,840],120395:[676,0,581,80,695],120396:[691,176,779,105,839],120397:[676,0,670,80,698],120398:[691,19,554,66,637],120399:[676,0,641,157,785],120400:[676,19,699,123,792],120401:[676,18,690,193,833],120402:[676,15,997,198,1135],120403:[676,0,740,40,853],120404:[676,0,694,188,842],120405:[676,0,653,25,769],120406:[473,14,489,48,507],120407:[676,13,512,51,558],120408:[473,14,462,71,524],120409:[676,14,518,69,625],120410:[473,13,452,71,492],120411:[692,0,340,72,533],120412:[472,206,504,2,599],120413:[676,0,510,55,542],120414:[688,0,245,59,366],120415:[688,202,324,-90,440],120416:[676,0,519,55,599],120417:[676,0,235,55,348],120418:[473,0,776,55,809],120419:[473,0,510,55,542],120420:[473,14,501,72,542],120421:[473,205,512,3,559],120422:[473,205,512,69,574],120423:[473,0,411,55,519],120424:[473,13,385,37,442],120425:[631,12,386,98,447],120426:[462,15,518,81,569],120427:[462,14,462,129,561],120428:[462,14,701,131,798],120429:[462,0,506,20,582],120430:[462,204,472,-27,569],120431:[462,0,441,21,530]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MathSSItalicBold.js");
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/*
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 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
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MathJax.Hub.Insert(MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXGeneral,{9733:[655,66,870,60,810],9734:[655,66,870,60,810],9737:[583,79,762,50,712],9740:[634,131,581,54,553],9742:[676,0,1000,32,967],9746:[662,158,910,45,865],9761:[630,35,619,70,549],9785:[728,82,1150,170,980],9786:[728,82,1150,170,980],9787:[728,82,1150,170,980],9788:[623,122,837,46,791],9789:[728,82,641,40,601],9790:[728,82,641,40,601],9791:[702,198,603,65,538],9792:[638,135,603,65,538],9793:[638,135,603,65,538],9794:[634,131,660,54,620],9795:[732,176,970,66,904],9796:[793,140,970,63,866],9798:[760,110,840,60,780],9799:[730,110,632,76,576],9800:[760,110,964,25,939],9801:[644,139,781,43,738],9828:[609,99,685,34,651],9829:[603,105,685,34,651],9830:[609,105,685,41,643],9831:[603,99,685,34,651],9833:[714,125,390,45,345],9834:[714,125,560,50,510],9835:[842,125,840,40,721],9854:[775,271,1186,70,1116],9856:[669,23,1032,170,862],9857:[669,23,1032,170,862],9858:[669,23,1032,170,862],9859:[669,23,1032,170,862],9860:[669,23,1032,170,862],9861:[669,23,1032,170,862],9862:[687,42,1032,152,881],9863:[687,42,1032,152,881],9864:[687,42,1032,152,881],9865:[687,42,1032,152,881],9888:[1023,155,1510,25,1485],9893:[784,281,660,54,620],9898:[583,79,762,50,712],9899:[583,79,762,50,712],9900:[487,-14,565,46,519],9906:[638,135,603,65,538],9954:[773,80,700,94,606]});MathJax.Ajax.loadComplete(MathJax.OutputJax["HTML-CSS"].fontDir+"/General/Regular/MiscSymbols.js");
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/MathTT.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
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/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX/General/Regular/Latin1Supplement.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
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activation energy = energy of activated complex — energy of reactants
=103 kJ — 45 kJ
=58 kJ





OPS/xhtml/science11/equation/48675b5b707ed410cea310049cab3f2a.png





OPS/xhtml/science11/pspicture/6db018d0e2786d2760763e37200c93fb.png
~ ~
i =]
= =

«—— £81aus JenusIog

Time—>





OPS/xhtml/science11/pspicture/f3775056e7b2e792ab0c0aadfb629e43.png





OPS/xhtml/science11/pspicture/db5d75a7d628941566699db5bcb1371c.png





OPS/xhtml/science11/equation/15640c7eac897b28551fb85166800ed7.png
AH = energy of products — energy of reactants
=10 kJ —45 kJ
35 kJ
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Script/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Script/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Script={directory:"Script/Regular",family:"STIXMathJax_Script",testString:"\u00A0\u210A\u210B\u2110\u2112\u211B\u212C\u212F\u2130\u2131\u2133\u2134\uD835\uDC9C\uD835\uDC9E\uD835\uDC9F",32:[0,0,250,0,0],160:[0,0,250,0,0],8458:[441,219,738,30,678],8459:[687,15,997,53,991],8464:[675,15,897,26,888],8466:[687,15,946,33,931],8475:[687,15,944,34,876],8492:[687,15,950,34,902],8495:[441,11,627,30,554],8496:[687,15,750,100,734],8497:[680,0,919,43,907],8499:[674,15,1072,38,1056],8500:[441,11,697,30,680],119964:[674,15,855,31,846],119966:[687,15,797,37,781],119967:[687,15,885,36,818],119970:[687,15,773,83,740],119973:[674,177,802,9,792],119974:[687,15,1009,40,1004],119977:[687,15,970,38,956],119978:[680,15,692,82,663],119979:[687,15,910,38,886],119980:[680,38,692,82,663],119982:[680,15,743,67,701],119983:[687,15,912,43,907],119984:[687,15,842,36,805],119985:[687,15,932,35,922],119986:[687,15,1078,35,1070],119987:[687,15,891,36,873],119988:[687,226,926,91,916],119989:[687,15,932,59,912],119990:[441,11,819,30,758],119991:[687,12,580,47,559],119992:[441,11,662,30,589],119993:[687,11,845,30,827],119995:[687,209,685,27,673],119997:[687,11,753,38,690],119998:[653,11,496,83,484],119999:[653,219,730,9,718],120000:[687,11,726,40,666],120001:[687,11,579,48,571],120002:[441,11,1038,49,978],120003:[441,11,761,49,701],120005:[441,209,773,23,694],120006:[441,209,780,30,743],120007:[444,0,580,48,572],120008:[531,11,515,62,412],120009:[658,11,551,30,532],120010:[424,11,753,30,693],120011:[441,11,618,30,582],120012:[441,11,888,30,852],120013:[441,11,752,65,675],120014:[424,219,658,30,617],120015:[478,11,691,52,617]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Script"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Script/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Size1/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Size1/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Size1={directory:"Size1/Regular",family:"STIXMathJax_Size1",testString:"\u00A0\u02C6\u02C7\u02DC\u02F7\u0302\u0303\u0305\u030C\u0330\u0332\u0338\u203E\u20D0\u20D1",32:[0,0,250,0,0],40:[1066,164,468,139,382],41:[1066,164,468,86,329],47:[1066,164,579,25,552],91:[1066,164,383,180,363],92:[1066,164,579,27,552],93:[1066,164,383,20,203],123:[1066,164,575,114,466],125:[1066,164,575,109,461],160:[0,0,250,0,0],710:[767,-554,560,0,560],711:[767,-554,560,0,560],732:[750,-598,558,-2,558],759:[-117,269,558,-2,558],770:[767,-554,560,0,560],771:[750,-598,560,0,560],773:[820,-770,1000,0,1000],780:[767,-554,560,0,560],816:[-117,269,560,0,560],818:[-127,177,1000,0,1000],824:[532,21,0,-720,-157],8254:[820,-770,1000,0,1000],8400:[749,-584,870,0,871],8401:[749,-584,871,0,871],8406:[735,-482,871,0,872],8407:[736,-482,871,0,872],8428:[-123,288,871,0,871],8429:[-123,288,871,0,871],8430:[-26,279,871,0,872],8431:[-25,279,871,0,872],8512:[1500,-50,1259,55,1204],8719:[1500,-49,1355,50,1305],8720:[1500,-49,1355,50,1305],8721:[1499,-49,1292,90,1202],8730:[1552,295,1057,112,1089],8731:[1552,295,1057,112,1089],8732:[1552,295,1057,112,1089],8747:[2000,269,585,56,1035],8748:[2000,269,895,56,1345],8749:[2000,269,1205,56,1655],8750:[2000,269,635,56,1035],8751:[2000,269,945,56,1345],8752:[2000,269,1255,56,1655],8753:[2000,269,635,56,1035],8754:[2000,269,635,56,1035],8755:[2000,269,635,56,1035],8896:[1500,-49,1265,60,1205],8897:[1500,-49,1265,60,1205],8898:[1510,-49,1265,118,1147],8899:[1500,-39,1265,118,1147],8968:[1066,164,453,180,426],8969:[1066,164,453,25,273],8970:[1066,164,453,180,428],8971:[1066,164,453,27,273],9140:[766,-544,1063,69,994],9141:[139,83,1063,68,993],9168:[676,14,200,67,133],9180:[60,153,926,0,926],9181:[777,-564,926,0,926],9182:[136,89,926,0,925],9183:[789,-564,926,0,925],9184:[66,212,1460,0,1460],9185:[842,-564,1460,0,1460],10098:[1066,164,566,205,539],10099:[1066,164,566,27,361],10214:[1066,164,515,180,486],10215:[1066,164,515,29,335],10216:[1066,164,578,116,462],10217:[1066,164,578,116,462],10218:[1066,164,798,116,670],10219:[1066,164,798,128,682],10627:[1066,164,712,114,587],10628:[1066,164,712,114,587],10629:[1066,164,632,135,546],10630:[1066,164,632,86,497],10744:[1566,279,806,25,781],10745:[1566,279,806,25,781],10752:[1500,-49,1555,52,1503],10753:[1500,-49,1555,52,1503],10754:[1500,-49,1555,52,1503],10755:[1500,-39,1265,118,1147],10756:[1500,-39,1265,118,1147],10757:[1500,-49,1153,82,1071],10758:[1500,-49,1153,82,1071],10759:[1500,-49,1530,60,1470],10760:[1500,-49,1530,60,1470],10761:[1500,-49,1482,60,1422],10762:[1500,-50,1292,90,1202],10763:[2000,269,914,56,1035],10764:[2000,269,1515,56,1965],10765:[2000,269,635,56,1035],10766:[2000,269,635,56,1035],10767:[2000,269,635,56,1035],10768:[2000,269,635,56,1035],10769:[2000,269,635,56,1035],10770:[2000,269,735,56,1035],10771:[2000,269,635,56,1035],10772:[2000,269,844,56,1054],10773:[2000,269,635,56,1035],10774:[2000,269,735,56,1035],10775:[2000,269,819,24,1039],10776:[2000,269,635,56,1035],10777:[2000,269,735,56,1035],10778:[2000,269,735,56,1035],10779:[2157,269,636,56,1036],10780:[2000,426,585,56,1035],11004:[867,363,690,133,557],11007:[867,363,410,100,310]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Size1"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size1/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Latin/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Latin/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Latin={directory:"Latin/Regular",family:"STIXMathJax_Latin",testString:"\u00A0\u00A1\u00A2\u00A4\u00A6\u00A9\u00AA\u00AB\u00AD\u00B2\u00B3\u00B6\u00B8\u00B9\u00BA",32:[0,0,250,0,0],160:[0,0,250,0,0],161:[468,218,330,96,202],162:[579,138,500,53,448],164:[534,10,500,-22,522],166:[676,14,200,67,133],169:[676,14,760,38,722],170:[676,-394,276,4,270],171:[416,-33,500,42,456],173:[257,-194,333,39,285],178:[676,-270,300,1,296],179:[676,-262,300,13,291],182:[662,154,592,60,532],184:[0,215,333,52,261],185:[676,-270,300,57,248],186:[676,-394,310,6,304],187:[416,-33,500,43,458],188:[676,14,750,42,713],189:[676,14,750,36,741],190:[676,14,750,13,718],191:[467,218,444,30,376],192:[928,0,722,15,707],193:[928,0,722,15,707],194:[924,0,722,15,707],195:[888,0,722,15,707],196:[872,0,722,15,707],197:[961,0,722,15,707],198:[662,0,889,0,863],199:[676,215,667,28,633],200:[928,0,611,12,597],201:[928,0,611,12,597],202:[924,0,611,12,597],203:[872,0,611,12,597],204:[928,0,333,18,315],205:[928,0,333,18,315],206:[924,0,333,10,321],207:[872,0,333,17,315],208:[662,0,722,16,685],209:[888,11,722,12,707],210:[928,14,722,34,688],211:[928,14,722,34,688],212:[924,14,722,34,688],213:[888,14,722,34,688],214:[872,14,722,34,688],216:[734,80,722,34,688],217:[928,14,722,14,705],218:[928,14,722,14,705],219:[924,14,722,14,705],220:[872,14,722,14,705],221:[928,0,722,22,703],222:[662,0,556,16,542],223:[683,9,500,12,468],224:[678,10,444,37,442],225:[678,10,444,37,442],226:[674,10,444,37,442],227:[638,10,444,37,442],228:[622,10,444,37,442],229:[713,10,444,37,442],230:[460,7,667,38,632],231:[460,215,444,25,412],232:[678,10,444,25,424],233:[678,10,444,25,424],234:[674,10,444,25,424],235:[622,10,444,25,424],236:[678,0,278,6,243],237:[678,0,278,16,273],238:[674,0,278,-17,294],239:[622,0,278,-10,288],241:[638,0,500,16,485],242:[678,10,500,29,470],243:[678,10,500,29,470],244:[674,10,500,29,470],245:[638,10,500,29,470],246:[622,10,500,29,470],248:[551,112,500,29,470],249:[678,10,500,9,480],250:[678,10,500,9,480],251:[674,10,500,9,480],252:[622,10,500,9,480],253:[678,218,500,14,475],254:[683,217,500,5,470],255:[622,218,500,14,475],256:[773,0,722,15,707],257:[561,10,444,37,442],258:[876,0,722,15,707],259:[664,10,444,37,442],260:[674,165,722,15,707],261:[460,165,444,37,472],262:[890,14,667,28,633],263:[678,10,444,25,412],264:[886,14,667,28,633],265:[674,10,444,25,412],266:[834,14,667,28,633],267:[622,10,444,25,412],268:[886,14,667,28,633],269:[674,10,444,25,412],270:[886,0,722,16,685],271:[701,10,586,27,604],272:[662,0,722,16,685],273:[683,10,500,27,507],274:[773,0,611,12,597],275:[561,10,444,25,424],276:[876,0,611,12,597],277:[664,10,444,25,424],278:[834,0,611,12,597],279:[622,10,444,25,424],280:[662,165,611,12,597],281:[460,165,444,25,424],282:[886,0,611,12,597],283:[674,10,444,25,424],284:[886,14,722,32,709],285:[674,218,500,28,470],286:[876,14,722,32,709],287:[664,218,500,28,470],288:[834,14,722,32,709],289:[622,218,500,28,470],290:[676,280,722,32,709],291:[766,218,500,28,470],292:[886,0,722,18,703],293:[886,0,500,9,487],294:[662,0,723,17,702],296:[850,0,333,1,331],297:[638,0,278,-25,305],298:[773,0,333,11,322],299:[561,0,278,-21,290],300:[876,0,333,18,315],301:[664,0,278,-1,280],302:[662,165,333,18,315],303:[683,165,278,16,277],304:[834,0,333,18,315],306:[662,14,747,18,728],307:[683,218,538,16,454],308:[886,14,373,-6,367],309:[674,218,278,-70,295],310:[662,280,722,33,723],311:[683,280,500,7,505],312:[459,0,542,5,532],313:[890,0,611,12,598],314:[890,0,278,19,257],315:[662,280,611,12,598],316:[683,280,278,19,257],317:[683,0,611,12,598],318:[702,0,381,19,362],319:[662,0,620,29,615],320:[683,0,370,19,354],321:[662,0,611,10,597],322:[683,0,278,19,259],323:[890,11,722,12,707],324:[678,0,500,16,485],325:[662,280,722,12,707],326:[460,280,500,16,485],327:[886,11,722,12,707],328:[674,0,500,16,485],329:[702,0,590,20,566],330:[678,18,710,16,673],331:[460,218,504,16,424],332:[773,14,722,34,688],333:[561,10,500,29,470],334:[876,14,722,34,688],335:[664,10,500,29,470],336:[890,14,722,34,688],337:[678,10,500,29,470],338:[668,6,889,30,885],339:[460,10,722,30,690],340:[890,0,667,17,660],341:[678,0,333,5,335],342:[662,280,667,17,660],343:[460,280,333,5,335],344:[886,0,667,17,660],345:[674,0,333,5,335],346:[890,14,556,43,491],347:[678,10,389,51,348],348:[886,14,556,43,491],349:[674,10,389,40,351],350:[676,215,556,43,491],351:[459,215,389,51,348],352:[924,14,556,43,491],353:[674,10,389,38,349],354:[662,215,611,17,593],355:[579,215,278,13,279],356:[886,0,611,17,593],357:[701,10,315,13,333],358:[662,0,613,17,593],359:[584,5,279,11,280],360:[849,14,722,14,705],361:[638,10,500,9,480],362:[773,14,722,14,705],363:[561,10,500,9,480],364:[876,14,722,14,705],365:[664,10,500,9,480],366:[898,14,722,14,705],367:[711,10,500,9,480],368:[890,14,722,14,705],369:[678,10,500,9,480],370:[662,165,722,14,705],371:[450,156,500,9,480],372:[886,11,944,5,932],373:[674,14,722,21,694],374:[886,0,722,22,703],375:[674,218,500,14,475],376:[872,0,722,22,703],377:[890,0,612,10,598],378:[678,0,444,27,418],379:[834,0,612,10,598],380:[622,0,444,27,418],381:[924,0,612,10,598],382:[674,0,444,27,418],383:[683,0,334,20,383],384:[683,10,500,-19,472],392:[559,10,500,25,511],400:[684,6,580,33,562],402:[706,159,434,6,426],405:[683,10,735,9,710],409:[683,0,500,7,505],410:[683,0,278,19,257],411:[668,0,520,55,516],414:[460,233,500,16,485],416:[754,14,722,34,688],417:[474,10,545,29,531],421:[669,217,500,5,470],426:[684,233,432,20,412],427:[579,218,290,13,279],429:[683,10,310,14,333],431:[774,14,766,14,810],432:[561,10,500,9,539],437:[662,0,612,10,598],442:[450,234,381,4,360],443:[676,0,500,22,482],446:[539,12,500,73,427],448:[736,0,160,54,105],449:[736,0,280,54,225],450:[736,0,435,34,400],451:[676,9,333,130,236],496:[674,218,278,-70,294],506:[938,0,722,15,707],507:[890,10,444,37,442],508:[890,0,889,0,863],509:[678,7,667,38,632],510:[890,80,722,34,688],511:[678,112,500,29,470],545:[683,150,671,27,652],564:[683,150,429,19,410],565:[460,150,672,16,653],566:[579,150,401,13,382],7808:[890,11,944,5,932],7809:[678,14,722,21,694],7810:[890,11,944,5,932],7811:[678,14,722,21,694],7812:[834,11,944,5,932],7813:[622,14,722,21,694],7922:[890,0,722,22,703],7923:[678,218,500,14,475],42791:[683,233,481,9,427],42898:[676,14,734,18,700],64256:[683,0,605,20,655],64257:[683,0,558,32,523],64258:[683,0,556,31,522],64259:[683,0,832,20,797],64260:[683,0,830,20,796]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Latin"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Latin/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Fraktur/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Fraktur/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Fraktur={directory:"Fraktur/Regular",family:"STIXMathJax_Fraktur",testString:"\u00A0\u210C\u2128\u212D\uD835\uDD04\uD835\uDD05\uD835\uDD07\uD835\uDD08\uD835\uDD09\uD835\uDD0A\uD835\uDD0D\uD835\uDD0E\uD835\uDD0F\uD835\uDD10\uD835\uDD11",32:[0,0,250,0,0],160:[0,0,250,0,0],8460:[695,204,824,43,773],8488:[695,204,726,50,676],8493:[695,24,717,47,675],120068:[695,22,785,47,742],120069:[704,24,822,48,774],120071:[695,24,868,50,817],120072:[695,24,729,50,678],120073:[695,204,767,50,716],120074:[695,24,806,50,755],120077:[695,204,772,50,721],120078:[695,22,846,50,801],120079:[695,24,669,47,626],120080:[695,22,1083,50,1031],120081:[695,22,827,50,775],120082:[695,24,837,37,786],120083:[695,204,823,40,773],120084:[695,64,865,37,814],120086:[695,24,856,55,801],120087:[695,24,766,47,722],120088:[696,22,787,50,744],120089:[695,24,831,48,781],120090:[695,24,1075,48,1025],120091:[695,31,763,46,735],120092:[695,204,766,47,714],120094:[468,18,530,51,479],120095:[695,18,513,46,462],120096:[468,18,385,57,344],120097:[695,18,506,45,455],120098:[468,18,420,47,379],120099:[694,209,327,27,316],120100:[468,209,499,51,461],120101:[695,209,528,48,476],120102:[694,18,384,42,338],120103:[695,209,345,44,311],120104:[695,18,420,48,368],120105:[695,18,398,46,350],120106:[468,25,910,59,856],120107:[468,25,636,60,582],120108:[468,18,503,50,452],120109:[586,209,555,38,504],120110:[468,209,507,51,459],120111:[468,18,463,38,426],120112:[623,24,518,49,469],120113:[656,18,374,38,337],120114:[478,18,647,60,593],120115:[586,18,515,47,464],120116:[586,25,759,41,708],120117:[468,189,456,45,406],120118:[586,209,516,48,464],120119:[468,209,457,43,407]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Fraktur"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Fraktur/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Fraktur/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Fraktur/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Fraktur-bold"]={directory:"Fraktur/Bold",family:"STIXMathJax_Fraktur",weight:"bold",testString:"\u00A0\u210C\u2128\u212D\uD835\uDD6C\uD835\uDD6D\uD835\uDD6E\uD835\uDD6F\uD835\uDD70\uD835\uDD71\uD835\uDD72\uD835\uDD73\uD835\uDD74\uD835\uDD75\uD835\uDD76",32:[0,0,250,0,0],160:[0,0,250,0,0],8460:[701,205,843,42,795],8488:[701,195,755,44,703],8493:[701,19,773,54,731],120172:[701,25,856,50,805],120173:[701,19,849,50,794],120174:[701,19,773,54,731],120175:[701,19,891,54,836],120176:[701,19,788,54,731],120177:[701,205,803,54,748],120178:[701,19,833,54,781],120179:[701,205,843,42,795],120180:[701,25,790,54,735],120181:[701,205,803,54,748],120182:[701,25,864,42,814],120183:[701,25,699,51,645],120184:[701,25,1133,50,1081],120185:[701,25,862,50,810],120186:[701,19,909,54,854],120187:[701,205,850,50,795],120188:[701,59,930,54,902],120189:[701,25,884,50,841],120190:[701,19,852,54,802],120191:[701,25,793,54,740],120192:[701,25,860,54,809],120193:[701,19,855,50,800],120194:[701,19,1121,50,1066],120195:[701,25,819,50,775],120196:[701,205,837,50,782],120197:[701,195,755,44,703],120198:[475,24,600,55,545],120199:[695,24,559,45,504],120200:[475,24,464,55,412],120201:[694,25,557,48,502],120202:[475,24,476,55,427],120203:[700,214,370,33,352],120204:[475,219,566,55,506],120205:[695,219,576,45,516],120206:[697,24,429,35,379],120207:[697,219,389,40,337],120208:[695,24,456,48,402],120209:[695,24,433,45,379],120210:[475,24,984,40,932],120211:[475,24,696,40,644],120212:[475,24,554,45,499],120213:[593,219,640,36,585],120214:[475,219,574,55,522],120215:[475,24,525,40,493],120216:[643,31,557,52,505],120217:[656,23,438,45,378],120218:[475,24,681,35,629],120219:[593,24,573,55,526],120220:[593,24,850,55,795],120221:[475,209,521,50,489],120222:[593,219,596,55,536],120223:[475,219,484,36,437]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Fraktur-bold"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Fraktur/Bold/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Main/BoldItalic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Main/BoldItalic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Main-bold-italic"]={directory:"Main/BoldItalic",family:"STIXMathJax_Main",weight:"bold",style:"italic",testString:"\u00A0\u00A3\u00A5\u00A7\u00A8\u00AF\u00B0\u00B4\u00B5\u00B7\u00F0\u0127\u0131\u0237\u02C6",32:[0,0,250,0,0],33:[684,13,389,67,370],34:[685,-398,555,136,536],35:[700,0,500,-32,532],36:[733,100,500,-20,497],37:[706,29,757,80,707],38:[682,19,849,76,771],39:[685,-398,278,128,268],40:[685,179,333,28,344],41:[685,179,333,-44,271],42:[685,-252,500,101,492],43:[506,0,570,33,537],44:[134,182,250,-60,144],45:[282,-166,333,2,271],46:[135,13,250,-9,139],47:[685,18,278,-64,342],48:[683,14,500,17,477],49:[683,0,500,5,419],50:[683,0,500,-27,446],51:[683,13,500,-14,450],52:[683,0,500,-15,503],53:[669,13,500,-11,486],54:[679,15,500,23,509],55:[669,0,500,52,525],56:[683,13,500,3,476],57:[683,10,500,-12,475],58:[459,13,333,23,264],59:[459,183,333,-25,264],60:[518,12,570,31,539],61:[399,-107,570,33,537],62:[518,12,570,31,539],63:[684,13,500,79,470],64:[685,18,939,118,825],65:[683,0,667,-68,593],66:[669,0,667,-25,624],67:[685,18,667,32,677],68:[669,0,722,-46,685],69:[669,0,667,-27,653],70:[669,0,667,-13,660],71:[685,18,722,21,705],72:[669,0,778,-24,799],73:[669,0,389,-32,406],74:[669,99,500,-46,524],75:[669,0,667,-21,702],76:[669,0,611,-22,590],77:[669,12,889,-29,917],78:[669,15,722,-27,748],79:[685,18,722,27,691],80:[669,0,611,-28,613],81:[685,208,722,27,691],82:[669,0,667,-28,623],83:[685,18,556,2,526],84:[669,0,611,49,650],85:[669,18,722,67,744],86:[669,18,667,66,715],87:[669,18,889,64,940],88:[669,0,667,-24,694],89:[669,0,611,71,659],90:[669,0,611,-12,589],91:[674,159,333,-37,362],92:[685,18,278,-1,279],93:[674,157,333,-56,343],94:[669,-304,570,67,503],95:[-75,125,500,0,500],96:[697,-516,333,85,297],97:[462,14,500,-21,456],98:[699,13,500,-14,444],99:[462,13,444,-5,392],100:[699,13,500,-21,517],101:[462,13,444,5,398],102:[698,205,333,-169,446],103:[462,203,500,-52,477],104:[699,9,556,-13,498],105:[684,9,278,2,262],106:[685,207,278,-189,279],107:[699,8,500,-23,483],108:[699,9,278,2,290],109:[462,9,778,-14,723],110:[462,9,556,-6,494],111:[462,13,500,-3,441],112:[462,205,500,-120,446],113:[462,205,500,1,471],114:[462,0,389,-21,389],115:[462,13,389,-19,333],116:[594,9,278,-11,281],117:[462,9,556,15,493],118:[462,13,444,15,401],119:[462,13,667,15,614],120:[462,13,500,-45,469],121:[462,205,444,-94,392],122:[449,78,389,-43,368],123:[686,187,348,4,436],124:[685,18,220,66,154],125:[686,187,348,-129,303],126:[331,-175,570,54,516],160:[0,0,250,0,0],163:[683,12,500,-32,510],165:[669,0,500,33,628],167:[685,143,500,36,459],168:[655,-525,333,55,397],175:[623,-553,333,51,393],176:[688,-402,400,83,369],180:[697,-516,333,139,379],181:[449,207,576,-60,516],183:[405,-257,250,51,199],240:[699,13,500,-3,454],295:[699,9,556,-13,498],305:[462,9,278,2,238],567:[462,207,278,-189,239],710:[690,-516,333,40,367],711:[690,-516,333,79,411],728:[678,-516,333,71,387],729:[655,-525,333,163,293],730:[754,-541,333,127,340],732:[655,-536,333,48,407],913:[683,0,667,-68,593],914:[669,0,667,-25,624],915:[669,0,585,-13,670],916:[683,0,667,-65,549],917:[669,0,667,-27,653],918:[669,0,611,-12,589],919:[669,0,778,-24,799],920:[685,18,718,27,691],921:[669,0,389,-32,406],922:[669,0,667,-21,702],923:[683,0,655,-68,581],924:[669,12,889,-29,917],925:[669,15,722,-27,748],926:[669,0,746,25,740],927:[685,18,722,27,691],928:[669,0,778,-24,799],929:[669,0,611,-28,613],931:[669,0,633,-11,619],932:[669,0,611,49,650],933:[685,0,611,21,697],934:[669,0,771,26,763],935:[669,0,667,-24,694],936:[685,0,661,17,780],937:[685,0,808,25,774],945:[462,13,576,-3,574],946:[698,205,500,-79,480],947:[462,204,438,3,461],948:[698,13,496,-3,456],949:[462,13,454,-5,408],950:[698,205,415,-5,473],951:[462,205,488,-7,474],952:[698,13,501,-3,488],953:[462,9,278,2,238],954:[462,12,500,-23,504],955:[698,18,484,-34,459],956:[449,205,523,-82,483],957:[462,13,469,-23,441],958:[698,205,415,-5,426],959:[462,13,500,-3,441],960:[449,15,558,-6,570],961:[462,205,495,-81,447],962:[462,205,415,-5,447],963:[449,13,499,-3,536],964:[449,9,415,4,455],965:[462,13,536,-7,477],966:[462,205,678,-3,619],967:[462,205,404,-136,515],968:[462,205,652,-5,715],969:[462,13,735,-3,676],976:[696,12,500,42,479],977:[698,13,582,8,589],978:[685,0,611,21,696],981:[699,205,678,-3,619],982:[449,13,828,-2,844],984:[685,200,722,27,691],985:[462,205,500,-3,441],986:[685,205,669,32,665],987:[492,205,475,-5,509],988:[669,0,667,-13,670],989:[450,190,525,32,507],990:[793,18,757,-7,758],991:[698,0,485,16,466],992:[685,205,734,27,710],993:[639,205,530,47,467],1008:[462,15,569,-50,592],1009:[462,206,517,-12,458],1012:[685,18,722,27,691],1013:[462,13,466,-3,429],1014:[460,15,486,-5,427],8211:[269,-178,500,-40,477],8212:[269,-178,1000,-40,977],8216:[685,-369,333,128,332],8217:[685,-369,333,98,302],8220:[685,-369,500,53,513],8221:[685,-369,500,53,513],8224:[685,145,500,91,494],8225:[685,139,500,10,493],8254:[838,-766,500,0,500],8260:[688,12,183,-168,345],8467:[699,14,500,43,632],8706:[686,10,559,44,559],9416:[690,19,695,0,695]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Main-bold-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Main/BoldItalic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Main/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Main/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Marks/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Marks/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Marks-bold"]={directory:"Marks/Bold",family:"STIXMathJax_Marks",weight:"bold",testString:"\u00A0\u02B0\u02B1\u02B2\u02B3\u02B4\u02B5\u02B6\u02B7\u02B8\u02B9\u02BA\u02BB\u02BC\u02BD",32:[0,0,250,0,0],160:[0,0,250,0,0],688:[842,-335,378,6,365],689:[848,-336,378,7,365],690:[868,-179,300,25,273],691:[699,-335,270,12,266],692:[690,-326,292,10,264],693:[690,-163,319,10,342],694:[684,-345,404,20,397],695:[681,-331,550,23,528],696:[690,-179,380,16,374],697:[684,-421,208,30,216],698:[684,-421,356,19,364],699:[685,-350,333,39,223],700:[686,-351,333,39,223],701:[686,-351,250,39,223],702:[662,-382,334,65,250],703:[662,-382,334,65,250],704:[690,-240,353,30,333],705:[690,-240,353,30,333],706:[760,-414,317,30,297],707:[760,-414,317,30,297],708:[720,-453,317,-14,332],709:[720,-453,317,-14,332],712:[720,-455,279,112,167],716:[70,195,278,112,167],717:[-88,160,370,20,350],718:[-7,192,333,15,253],719:[-7,192,333,80,318],720:[474,-4,333,79,254],721:[474,-294,333,79,254],722:[378,-62,333,65,268],723:[378,-62,333,65,268],724:[206,-4,333,51,281],725:[206,-4,333,51,281],726:[227,-9,334,61,273],727:[150,-84,334,61,273],731:[44,173,333,90,319],733:[713,-528,333,-13,425],734:[481,-186,292,0,302],735:[744,-506,260,10,250],736:[684,-190,420,10,410],737:[842,-335,190,5,186],738:[695,-320,300,19,278],739:[690,-335,380,12,376],740:[855,-335,328,20,323],741:[676,0,405,40,368],742:[676,0,405,40,368],743:[676,0,405,40,368],744:[676,0,405,40,368],745:[676,0,405,40,368],748:[70,167,314,5,309],749:[720,-528,395,5,390],759:[-108,235,333,-16,349],773:[838,-788,0,-500,0],777:[751,-491,0,-336,-131],781:[730,-530,0,-277,-211],782:[730,-530,0,-358,-142],783:[713,-528,0,-469,-31],784:[828,-528,0,-401,-98],785:[691,-528,0,-401,-98],786:[867,-532,0,-342,-158],787:[867,-532,0,-342,-158],788:[867,-532,0,-342,-158],789:[867,-532,0,-116,68],790:[-70,255,0,-369,-131],791:[-70,255,0,-369,-131],792:[-58,288,0,-425,-223],793:[-58,288,0,-288,-86],794:[752,-531,0,-410,-93],795:[505,-352,0,-62,66],796:[-33,313,0,-375,-190],797:[-70,272,0,-365,-135],798:[-70,272,0,-365,-135],799:[-70,287,0,-356,-144],800:[-140,206,0,-356,-144],801:[75,287,0,-241,-22],802:[75,287,0,-94,125],803:[-109,238,0,-314,-185],804:[-109,238,0,-419,-80],805:[-66,279,0,-356,-143],806:[-88,423,0,-342,-158],807:[0,218,0,-363,-137],808:[44,173,0,-364,-135],809:[-107,239,0,-277,-222],810:[-86,260,0,-425,-93],811:[-104,242,0,-420,-95],812:[-83,259,0,-418,-81],813:[-85,261,0,-418,-81],814:[-78,241,0,-401,-98],815:[-78,241,0,-401,-98],816:[-108,235,0,-432,-67],817:[-137,209,0,-415,-85],818:[-137,187,0,-500,0],819:[-137,287,0,-500,0],820:[316,-189,0,-432,-67],821:[282,-224,0,-414,-108],822:[282,-224,0,-510,-10],823:[580,74,0,-410,-43],825:[-33,313,0,-375,-190],826:[-71,245,0,-425,-93],827:[-70,264,0,-353,-167],828:[-89,234,0,-410,-109],829:[719,-520,0,-350,-150],830:[881,-516,0,-314,-187],831:[938,-788,0,-500,0],838:[717,-544,0,-410,-107],839:[-137,322,0,0,330],844:[837,-547,0,-446,-81],857:[-66,368,0,-359,-89],860:[-79,242,0,-401,300],864:[674,-529,0,-432,398],865:[691,-534,0,-403,265],866:[-54,293,0,-432,377],8208:[287,-171,333,44,287],8209:[287,-171,333,44,287],8210:[287,-171,500,0,500],8213:[271,-181,2000,0,2000],8215:[-137,287,520,10,510],8218:[155,180,333,79,263],8219:[691,-356,333,79,263],8222:[155,180,500,14,468],8223:[691,-356,500,14,468],8226:[462,-42,560,70,490],8229:[156,13,666,82,584],8240:[706,29,1110,61,1049],8241:[706,29,1472,61,1411],8246:[713,-438,467,75,392],8247:[713,-438,625,75,550],8248:[117,170,584,91,497],8249:[415,-36,333,51,305],8250:[415,-36,333,28,282],8252:[691,13,625,81,544],8256:[725,-508,798,79,733],8263:[689,13,947,57,892],8270:[236,200,500,56,448],8271:[472,180,333,67,251],8273:[706,200,500,56,448],8400:[846,-637,0,-470,14],8401:[846,-637,0,-470,14],8402:[662,156,0,-298,-223],8406:[846,-508,0,-500,-16],8411:[666,-537,0,-512,37],8412:[666,-537,0,-627,132],8413:[760,254,0,-753,256],8417:[846,-508,0,-515,79],8420:[1055,169,0,-998,519],8421:[662,155,0,-470,12],8422:[662,156,0,-390,-111],8423:[760,172,0,-643,200],8424:[-109,238,0,-512,37],8425:[717,-544,0,-510,54],8426:[441,-65,0,-688,148],8427:[775,235,0,-505,208],8428:[-166,375,0,-470,14],8429:[-166,375,0,-470,14],8430:[-35,373,0,-490,-6],8431:[-35,373,0,-470,14],8432:[845,-543,0,-385,-115],57438:[762,-565,0,95,425],57441:[-137,437,0,0,330],57442:[-137,552,0,0,330],57444:[837,-565,333,-16,349],57445:[-137,409,0,-16,349],57446:[801,-565,0,91,430],57447:[-137,409,0,-16,349],57560:[688,13,400,57,343],57561:[663,0,314,54,260],57562:[663,0,425,54,371],57997:[734,-484,0,92,498]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Marks-bold"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Bold/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Marks/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Marks/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Marks={directory:"Marks/Regular",family:"STIXMathJax_Marks",testString:"\u00A0\u02B0\u02B1\u02B2\u02B3\u02B4\u02B5\u02B6\u02B7\u02B8\u02B9\u02BA\u02BB\u02BC\u02BD",32:[0,0,250,0,0],160:[0,0,250,0,0],688:[848,-336,378,7,365],689:[848,-336,378,7,365],690:[852,-169,300,44,244],691:[681,-336,252,5,252],692:[680,-335,277,10,257],693:[680,-168,325,10,338],694:[680,-335,390,6,379],695:[680,-331,520,6,512],696:[680,-176,370,14,361],697:[684,-421,208,90,257],698:[684,-421,305,19,324],699:[686,-443,333,79,218],700:[686,-443,333,79,218],701:[686,-443,333,79,218],702:[680,-485,198,35,163],703:[680,-485,198,35,163],704:[690,-295,326,23,303],705:[690,-295,326,23,303],706:[755,-419,317,33,285],707:[755,-419,317,33,285],708:[713,-461,317,-9,327],709:[713,-461,317,-9,327],712:[713,-448,278,119,159],716:[70,195,278,119,159],717:[-104,159,334,11,323],718:[-21,192,333,25,249],719:[-21,192,333,84,308],720:[460,-19,333,89,244],721:[460,-299,333,89,244],722:[365,-75,333,72,262],723:[365,-75,333,71,261],724:[205,-18,333,51,281],725:[205,-18,333,51,281],726:[218,-26,333,71,263],727:[144,-100,333,71,263],731:[0,165,333,64,249],733:[678,-507,333,-3,376],734:[443,-186,298,0,263],735:[662,-425,333,48,284],736:[684,-219,378,24,335],737:[848,-336,215,19,197],738:[681,-331,291,36,261],739:[680,-336,380,5,372],740:[850,-336,341,45,319],741:[662,0,413,48,373],742:[662,0,405,40,365],743:[662,0,405,40,365],744:[662,0,405,40,365],745:[662,0,405,40,365],748:[70,147,333,21,311],749:[665,-507,405,10,395],759:[-113,219,333,1,331],773:[820,-770,0,-480,20],777:[751,-492,0,-307,-118],781:[700,-500,0,-250,-195],782:[700,-500,0,-326,-133],783:[678,-507,0,-401,-22],784:[767,-507,0,-373,-92],785:[664,-507,0,-373,-92],786:[745,-502,0,-299,-160],787:[745,-502,0,-299,-160],788:[745,-502,0,-299,-160],789:[745,-502,0,-85,54],790:[-53,224,0,-351,-127],791:[-53,224,0,-371,-147],792:[-53,283,0,-397,-210],793:[-53,283,0,-267,-80],794:[735,-531,0,-380,-80],795:[474,-345,0,-44,51],796:[-71,266,0,-360,-232],797:[-53,240,0,-345,-115],798:[-53,240,0,-345,-115],799:[-53,250,0,-326,-134],800:[-124,168,0,-326,-134],801:[75,287,0,-235,1],802:[75,287,0,-54,182],803:[-118,217,0,-280,-181],804:[-119,218,0,-379,-81],805:[-69,268,0,-329,-130],806:[-110,353,0,-299,-160],807:[0,215,0,-334,-125],808:[0,165,0,-322,-137],809:[-102,234,0,-250,-210],810:[-98,235,0,-385,-73],811:[-110,227,0,-380,-75],812:[-73,240,0,-385,-74],813:[-73,240,0,-385,-74],814:[-68,225,0,-370,-89],815:[-59,216,0,-370,-89],816:[-113,219,0,-395,-65],817:[-141,195,0,-385,-74],818:[-141,191,0,-480,20],819:[-141,300,0,-480,20],820:[320,-214,0,-401,-71],821:[274,-230,0,-384,-78],822:[274,-230,0,-480,20],823:[580,74,0,-380,-41],825:[-71,266,0,-280,-152],826:[-53,190,0,-385,-73],827:[-53,227,0,-313,-147],828:[-65,189,0,-380,-79],829:[715,-525,0,-326,-135],830:[829,-499,0,-283,-177],831:[928,-770,0,-480,20],838:[681,-538,0,-350,-68],839:[-140,292,1,11,323],844:[777,-532,0,-386,-56],857:[-65,367,0,-357,-87],860:[-76,233,0,-373,295],864:[633,-517,0,-395,365],865:[664,-507,0,-373,295],866:[-65,270,0,-395,355],8208:[259,-193,333,39,285],8209:[257,-194,333,39,285],8210:[259,-193,500,0,500],8213:[250,-201,2000,0,2000],8215:[-141,300,500,0,500],8218:[102,141,333,79,218],8219:[676,-433,333,79,218],8222:[102,141,444,45,416],8223:[676,-433,444,30,401],8226:[444,-59,523,70,455],8229:[100,11,667,111,555],8240:[706,19,1109,61,1048],8241:[706,19,1471,61,1410],8246:[678,-401,426,75,351],8247:[678,-401,563,75,488],8248:[102,156,511,59,454],8249:[416,-33,333,63,285],8250:[416,-33,333,48,270],8251:[547,41,685,48,635],8252:[676,9,549,130,452],8256:[709,-512,798,72,726],8259:[332,-172,333,39,285],8263:[676,8,839,68,809],8270:[240,171,500,68,433],8271:[459,141,278,60,199],8272:[691,40,790,55,735],8273:[676,171,501,68,433],8274:[706,200,471,54,417],8287:[0,0,1000,0,0],8400:[760,-627,0,-453,-17],8401:[760,-627,0,-453,-17],8402:[662,156,0,-242,-192],8406:[760,-548,0,-453,-17],8411:[622,-523,0,-462,35],8412:[622,-523,0,-600,96],8413:[725,221,0,-723,223],8414:[780,180,0,-730,230],8415:[843,341,0,-840,344],8417:[760,-548,0,-453,25],8420:[1023,155,0,-970,490],8421:[662,156,0,-430,-40],8422:[662,156,0,-335,-102],8423:[725,178,0,-650,166],8424:[-119,218,0,-462,35],8425:[681,-538,0,-480,53],8426:[419,-87,0,-658,118],8427:[756,217,0,-448,193],8428:[-119,252,0,-453,-17],8429:[-119,252,0,-453,-17],8430:[-40,252,0,-453,-17],8431:[-40,252,0,-453,-17],8432:[819,-517,0,-357,-87],12306:[662,0,685,10,672],12336:[417,-93,1412,45,1367],57438:[698,-547,0,95,406],57441:[-141,390,0,11,322],57442:[-141,486,0,11,322],57443:[734,-508,0,94,485],57444:[777,-547,0,95,425],57445:[-141,371,0,1,331],57446:[770,-547,0,101,412],57447:[-141,371,0,1,331],57560:[584,0,400,57,343],57561:[665,0,255,56,199],57562:[665,0,388,56,332],57996:[474,-227,0,53,397],57997:[734,-484,0,94,460]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Marks"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Marks/Italic/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Marks/Italic/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Marks-italic"]={directory:"Marks/Italic",family:"STIXMathJax_Marks",style:"italic",testString:"\u00A0\u02B0\u02B1\u02B2\u02B3\u02B4\u02B5\u02B6\u02B7\u02B8\u02BB\u02C0\u02C1\u02DB\u02DD",32:[0,0,250,0,0],160:[0,0,250,0,0],688:[838,-326,378,7,391],689:[838,-326,378,7,414],690:[851,-199,300,44,350],691:[690,-345,320,2,320],692:[690,-345,320,0,318],693:[690,-163,320,0,335],694:[684,-345,390,6,462],695:[690,-327,500,15,515],696:[693,-202,330,16,357],699:[686,-443,333,79,236],704:[690,-295,326,30,307],705:[690,-295,326,23,343],731:[40,169,333,-20,200],733:[664,-494,333,93,486],736:[684,-218,315,23,335],737:[837,-333,220,41,214],738:[691,-335,300,16,290],739:[691,-333,380,4,379],740:[847,-333,318,8,345],748:[70,147,320,15,305],749:[665,-507,405,10,395],759:[-113,220,333,-94,233],8208:[257,-191,333,49,282],8209:[257,-191,333,49,282],8210:[258,-192,500,-8,508],8218:[101,129,333,44,183],8219:[666,-436,333,169,290],8222:[101,129,556,57,405],8223:[666,-436,556,169,499],8226:[444,-59,523,70,455],8240:[706,19,1117,80,1067],8241:[706,19,1479,80,1429],8249:[403,-37,333,51,281],8250:[403,-37,333,52,282],8400:[760,-627,0,-453,-17],8401:[760,-627,0,-426,10],8402:[662,156,0,-300,-234],8406:[760,-548,0,-453,-17],8411:[622,-523,0,-453,44],8412:[622,-523,0,-582,114],8413:[725,221,0,-723,223],8417:[760,-548,0,-453,25],8420:[1023,155,0,-970,490],8421:[662,156,0,-430,-24],8422:[662,156,0,-351,-86],8423:[725,178,0,-595,221],8424:[-119,218,0,-462,35],8425:[681,-538,0,-478,55],8426:[419,-87,0,-793,153],8428:[-119,252,0,27,463],8429:[-119,252,0,27,463],8430:[-40,252,0,-453,-17],8431:[-40,252,0,-453,-17]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Marks-italic"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Marks/Italic/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Shapes/Bold/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Shapes/Bold/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS["STIXMathJax_Shapes-bold"]={directory:"Shapes/Bold",family:"STIXMathJax_Shapes",weight:"bold",testString:"\u00A0\u2423\u25B7\u25C1\u25EC\uE000\uE001\uE0B0\uE0B1\uE0B2\uE10E\uE10F\uE28F\uE290",32:[0,0,250,0,0],160:[0,0,250,0,0],9251:[31,120,500,40,460],9655:[791,284,1043,70,1008],9665:[791,284,1043,35,973],9708:[811,127,1145,35,1110],57344:[610,25,1184,808,912],57345:[704,-75,1198,808,1224],57520:[752,-531,0,100,417],57521:[-50,271,0,100,417],57522:[-50,271,0,99,416],57614:[405,-101,714,211,503],57615:[399,-107,315,0,315],57999:[175,0,325,-1,326],58000:[175,0,633,-1,634]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Shapes-bold"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Shapes/Bold/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Shapes/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Shapes/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Shapes={directory:"Shapes/Regular",family:"STIXMathJax_Shapes",testString:"\u00A0\u2423\u2500\u2502\u2506\u2508\u250A\u251C\u2524\u252C\u2534\u253C\u2550\u2551\u2552",32:[0,0,250,0,0],160:[0,0,250,0,0],9251:[16,120,500,40,460],9472:[340,-267,708,-11,719],9474:[910,303,708,317,390],9478:[910,303,708,317,390],9480:[340,-267,708,-11,719],9482:[910,303,708,317,390],9500:[910,303,708,317,719],9508:[910,303,708,-11,390],9516:[340,303,708,-11,719],9524:[910,-267,708,-11,719],9532:[910,303,708,-11,719],9552:[433,-174,708,-11,719],9553:[910,303,708,225,483],9554:[433,303,708,317,720],9555:[340,303,708,225,720],9556:[433,303,708,225,719],9557:[433,303,708,-11,390],9558:[340,303,708,-11,483],9559:[433,303,708,-11,483],9560:[910,-174,708,317,720],9561:[910,-267,708,225,720],9562:[910,-174,708,225,719],9563:[910,-174,708,-11,390],9564:[910,-267,708,-11,483],9565:[910,-174,708,-11,483],9566:[910,303,708,317,720],9567:[910,303,708,225,720],9568:[910,303,708,225,720],9569:[910,303,708,-11,390],9570:[910,303,708,-11,483],9571:[910,303,708,-11,483],9572:[433,303,708,-11,719],9573:[340,303,708,-11,719],9574:[433,303,708,-11,719],9575:[910,-174,708,-11,719],9576:[910,-267,708,-11,719],9577:[910,-174,708,-11,719],9578:[910,303,708,-11,719],9579:[910,303,708,-11,719],9580:[910,303,708,-11,719],9600:[910,-304,1213,0,1213],9604:[303,303,1213,0,1213],9608:[910,303,1213,0,1213],9612:[910,303,1212,0,606],9616:[910,303,1212,606,1212],9617:[860,258,1200,0,1200],9618:[874,273,1200,0,1200],9619:[874,273,1200,0,1200],9634:[662,158,910,45,865],9635:[662,158,910,45,865],9636:[662,158,910,45,865],9637:[662,158,910,45,865],9638:[662,158,910,45,865],9639:[662,158,910,45,865],9640:[662,158,910,45,865],9641:[662,158,910,45,865],9642:[460,-40,484,32,452],9643:[460,-40,484,32,452],9644:[469,11,1020,38,982],9645:[469,11,1020,38,982],9646:[724,220,560,40,520],9647:[724,220,560,40,520],9648:[514,11,1140,28,1112],9649:[514,11,1140,29,1111],9652:[553,-28,660,27,632],9653:[553,-28,660,27,632],9655:[791,284,1043,70,1008],9658:[555,50,930,65,885],9659:[555,50,930,65,885],9662:[477,48,660,27,632],9663:[477,48,660,27,632],9665:[791,284,1043,70,1008],9668:[555,50,930,45,865],9669:[555,50,930,45,865],9670:[744,242,1064,39,1025],9671:[744,242,1064,39,1025],9672:[744,242,1064,39,1025],9673:[623,119,842,50,792],9675:[623,119,842,50,792],9676:[680,176,910,29,881],9677:[680,176,910,27,884],9678:[623,119,842,50,792],9679:[623,119,842,50,792],9680:[623,119,842,50,792],9681:[623,119,842,50,792],9682:[623,119,842,50,792],9683:[623,119,842,50,792],9684:[623,119,842,50,792],9685:[623,119,842,50,792],9686:[680,176,580,66,494],9687:[680,176,580,86,514],9688:[662,158,910,45,865],9689:[662,158,910,45,865],9690:[662,-252,910,45,865],9691:[252,158,910,45,865],9692:[680,-252,910,27,455],9693:[680,-252,910,455,884],9694:[252,176,910,455,884],9695:[252,176,910,26,455],9696:[680,-251,910,27,884],9697:[252,176,910,27,884],9698:[662,158,911,45,865],9699:[662,158,911,45,865],9700:[662,158,911,45,865],9701:[662,158,911,45,865],9702:[444,-59,523,70,455],9703:[662,157,910,45,865],9704:[662,157,910,45,865],9705:[662,157,910,45,865],9706:[662,157,910,45,865],9707:[662,157,910,45,865],9708:[811,127,1145,35,1110],9709:[811,127,1145,35,1110],9710:[811,127,1145,35,1110],9712:[662,158,910,45,865],9713:[662,158,910,45,865],9714:[662,158,910,45,865],9715:[662,158,910,45,865],9716:[623,119,842,50,792],9717:[623,119,842,50,792],9718:[623,119,842,50,792],9719:[623,119,842,50,792],9720:[662,158,911,45,865],9721:[662,158,911,45,865],9722:[662,158,911,45,865],9723:[580,76,746,45,701],9724:[580,76,746,45,701],9725:[513,12,601,38,563],9726:[514,11,601,38,563],9727:[662,158,911,45,865],9733:[655,66,870,60,810],9734:[655,66,870,60,810],9737:[583,79,762,50,712],9740:[634,131,581,54,553],9742:[676,0,1000,32,967],9746:[662,158,910,45,865],9761:[630,35,619,70,549],9785:[728,82,1150,170,980],9786:[728,82,1150,170,980],9787:[728,82,1150,170,980],9788:[623,122,837,46,791],9789:[728,82,641,40,601],9790:[728,82,641,40,601],9791:[702,198,603,65,538],9792:[638,135,603,65,538],9793:[638,135,603,65,538],9794:[634,131,660,54,620],9795:[732,176,970,66,904],9796:[793,140,970,63,866],9798:[760,110,840,60,780],9799:[730,110,632,76,576],9800:[760,110,964,25,939],9801:[643,139,781,43,738],9828:[609,99,685,34,651],9829:[603,105,685,34,651],9830:[609,105,685,41,643],9831:[603,99,685,34,651],9833:[714,125,390,45,345],9834:[714,125,560,50,510],9835:[842,125,840,40,721],9854:[775,271,1186,70,1116],9856:[669,23,1032,170,862],9857:[669,23,1032,170,862],9858:[669,23,1032,170,862],9859:[669,23,1032,170,862],9860:[669,23,1032,170,862],9861:[669,23,1032,170,862],9862:[687,42,1032,152,881],9863:[687,42,1032,152,881],9864:[687,42,1032,152,881],9865:[687,42,1032,152,881],9888:[1023,155,1510,25,1485],9893:[784,281,660,54,620],9898:[583,79,762,50,712],9899:[583,79,762,50,712],9900:[487,-14,565,46,519],9906:[638,135,603,65,538],9954:[773,80,700,94,606],11026:[662,157,910,45,865],11027:[662,157,910,45,865],11028:[662,157,910,45,865],11029:[662,157,910,45,865],11030:[744,242,1064,39,1025],11031:[744,242,1064,39,1025],11032:[744,242,1064,39,1025],11033:[744,242,1064,39,1025],11034:[662,157,910,45,865],11035:[780,180,1040,40,1000],11036:[780,180,1040,40,1000],11037:[332,-172,240,50,190],11038:[332,-172,240,50,190],11039:[690,105,910,36,874],11040:[690,105,910,36,874],11041:[680,178,910,82,828],11042:[680,178,910,82,828],11043:[633,127,926,24,902],11044:[785,282,1207,70,1137],11045:[581,96,779,45,734],11046:[581,96,779,45,734],11047:[609,105,544,40,504],11048:[609,105,544,40,504],11049:[488,-16,523,26,497],11050:[488,-16,357,26,331],11051:[488,-16,357,26,331],11052:[500,-4,842,50,792],11053:[500,-4,842,50,792],11054:[623,119,596,50,546],11055:[623,119,596,50,546],11056:[448,-57,926,70,856],11057:[739,232,926,60,866],11058:[569,61,1200,52,1147],11059:[449,-58,1574,55,1519],11060:[450,-57,926,56,871],11061:[450,-57,926,55,871],11062:[450,-57,926,55,871],11063:[449,-57,1412,55,1357],11064:[449,-57,926,55,873],11065:[450,-57,926,55,871],11066:[450,-57,926,55,871],11067:[449,-57,926,55,871],11068:[450,-57,926,55,871],11069:[450,-57,926,50,876],11070:[449,-57,926,55,871],11071:[449,-57,926,55,871],11072:[565,-57,926,55,871],11073:[508,-57,926,55,871],11074:[449,141,926,55,871],11075:[532,26,926,45,871],11076:[532,26,926,45,871],11077:[701,195,928,55,873],11078:[701,195,928,55,873],11079:[508,-57,926,55,871],11080:[449,141,926,55,871],11081:[508,-57,926,55,871],11082:[449,141,926,55,871],11083:[449,2,926,55,871],11084:[449,2,926,55,871],11088:[619,30,794,60,734],11089:[619,30,794,60,734],11090:[597,13,700,35,665],11091:[712,126,865,45,840],11092:[712,127,865,45,840],57344:[610,25,1184,829,895],57345:[667,-41,1184,829,1211],57346:[1022,0,1192,30,1162],57497:[567,183,612,25,587],57511:[702,-506,376,30,346],57512:[662,156,496,114,371],57513:[497,-167,647,49,619],57514:[702,-506,376,30,346],57515:[662,156,496,114,371],57516:[702,-506,470,30,440],57517:[662,156,638,35,513],57518:[662,0,423,55,345],57519:[662,0,423,55,345],57520:[735,-531,0,100,400],57521:[-50,254,0,0,300],57522:[-50,254,0,0,300],57559:[583,79,762,50,712],57571:[638,134,842,35,807],57573:[690,189,523,72,450],57574:[690,189,523,72,450],57575:[811,127,772,35,737],57576:[532,26,1077,55,1022],57577:[547,41,685,48,636],57578:[661,158,910,45,865],57579:[567,58,716,45,671],57581:[819,312,511,192,319],57582:[751,156,926,85,841],57583:[547,41,686,49,637],57585:[66,0,390,48,342],57604:[409,-253,100,-64,164],57612:[384,-122,400,69,330],57613:[384,-122,400,69,330],57614:[405,-101,652,193,459],57615:[386,-120,315,0,315],57616:[432,-28,652,124,528],57617:[432,-28,652,124,528],57622:[214,-107,511,223,289],57623:[286,-220,229,61,168],57624:[271,-134,277,70,207],57625:[271,-134,277,70,207],57999:[135,0,325,-1,326],58000:[135,0,633,-1,634],58001:[955,-820,325,-1,326],58311:[662,156,902,0,863],58312:[662,156,902,0,863]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Shapes"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Shapes/Regular/Main.js"]);
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(function(ai){var B="2.3";var t=ai.FONTDATA.DELIMITERS;var s="H",f="V";var u="STIXMathJax_Alphabets-bold-italic",G="STIXMathJax_Alphabets-bold",z="STIXMathJax_Alphabets-italic",e="STIXMathJax_Alphabets",R="STIXMathJax_Arrows-bold",x="STIXMathJax_Arrows",g="STIXMathJax_DoubleStruck-bold-italic",i="STIXMathJax_DoubleStruck-bold",c="STIXMathJax_DoubleStruck-italic",b="STIXMathJax_DoubleStruck",q="STIXMathJax_Fraktur-bold",p="STIXMathJax_Fraktur",T="STIXMathJax_Latin-bold-italic",C="STIXMathJax_Latin-bold",D="STIXMathJax_Latin-italic",K="STIXMathJax_Latin",Q="STIXMathJax_Main-bold-italic",aj="STIXMathJax_Main-bold",O="STIXMathJax_Main-italic",E="STIXMathJax_Main",k="STIXMathJax_Marks-bold-italic",I="STIXMathJax_Marks-bold",m="STIXMathJax_Marks-italic",Z="STIXMathJax_Marks",ag="STIXMathJax_Misc-bold-italic",h="STIXMathJax_Misc-bold",ad="STIXMathJax_Misc-italic",y="STIXMathJax_Misc",ak="STIXMathJax_Monospace",ab="STIXMathJax_Normal-bold-italic",P="STIXMathJax_Normal-bold",S="STIXMathJax_Normal-italic",j="STIXMathJax_Operators-bold",w="STIXMathJax_Operators",M="STIXMathJax_SansSerif-bold-italic",A="STIXMathJax_SansSerif-bold",al="STIXMathJax_SansSerif-italic",d="STIXMathJax_SansSerif",a="STIXMathJax_Script-bold-italic",N="STIXMathJax_Script-italic",W="STIXMathJax_Script",r="STIXMathJax_Shapes-bold-italic",J="STIXMathJax_Shapes-bold",l="STIXMathJax_Shapes",ae="STIXMathJax_Size1",ac="STIXMathJax_Size2",aa="STIXMathJax_Size3",Y="STIXMathJax_Size4",X="STIXMathJax_Size5",af="STIXMathJax_Symbols-bold",v="STIXMathJax_Symbols",F="STIXMathJax_Variants-bold-italic",o="STIXMathJax_Variants-bold",ah="STIXMathJax_Variants-italic",L="STIXMathJax_Variants";var n={61:{dir:s,HW:[[0.589,E]],stretch:{rep:[61,E]}},711:{dir:s,HW:[[0.311,E],[0.56,ae],[0.979,ac],[1.46,aa],[1.886,Y],[2.328,X]]},717:{dir:s,HW:[[0.312,Z]],stretch:{rep:[717,Z]}},759:{dir:s,HW:[[0.33,Z],[0.56,ae],[0.979,ac],[1.46,aa],[1.886,Y],[2.328,X]]},8400:{dir:s,HW:[[0.436,Z],[0.871,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{left:[57365,X],rep:[57366,X]}},8401:{dir:s,HW:[[0.436,Z],[0.871,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{rep:[57366,X],right:[57367,X]}},8406:{dir:s,HW:[[0.436,Z],[0.872,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{left:[57368,X],rep:[57366,X]}},8417:{dir:s,HW:[[0.478,Z]],stretch:{left:[57368,X],rep:[57366,X],right:[57369,X]}},8428:{dir:s,HW:[[0.436,Z],[0.871,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{rep:[57370,X],right:[57371,X]}},8429:{dir:s,HW:[[0.436,Z],[0.871,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{left:[57372,X],rep:[57370,X]}},8430:{dir:s,HW:[[0.436,Z],[0.872,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{left:[57373,X],rep:[57370,X]}},8431:{dir:s,HW:[[0.436,Z],[0.872,ae],[1.308,ac],[1.744,aa],[2.18,Y],[3,X]],stretch:{rep:[57370,X],right:[57374,X]}},8512:{dir:f,HW:[[1.022,b],[1.45,ae]]},8606:{dir:s,HW:[[0.786,E]],stretch:{left:[8606,E],rep:[8722,E]}},8607:{dir:f,HW:[[0.816,x]],stretch:{ext:[9168,E],top:[8607,x]}},8608:{dir:s,HW:[[0.786,E]],stretch:{right:[8608,E],rep:[8722,E]}},8609:{dir:f,HW:[[0.816,x]],stretch:{ext:[9168,E],bot:[8609,x]}},8612:{dir:s,HW:[[0.787,x]],stretch:{left:[8592,E],rep:[9135,v],right:[10206,v]}},8613:{dir:f,HW:[[0.816,x]],stretch:{bot:[95,E,0.05,-0.01,0.8],ext:[9168,E],top:[8593,E]}},8614:{dir:s,HW:[[0.787,E]],stretch:{left:[10205,v],rep:[9135,v],right:[8594,E]}},8615:{dir:f,HW:[[0.816,x]],stretch:{top:[8868,aj,0.04,0,0.6],ext:[9168,E],bot:[8595,E]}},8616:{dir:f,HW:[[0.816,x]],stretch:{top:[8593,E],ext:[9168,E],bot:[10515,x]}},8617:{dir:s,HW:[[0.786,E]],stretch:{left:[8592,E],rep:[8722,E],right:[57525,x]}},8618:{dir:s,HW:[[0.786,E]],stretch:{left:[57524,x],rep:[8722,E],right:[8594,E]}},8624:{dir:f,HW:[[0.818,E]],stretch:{top:[8624,E],ext:[9168,E,0.152]}},8625:{dir:f,HW:[[0.818,E]],stretch:{top:[8625,E],ext:[9168,E,-0.195]}},8626:{dir:f,HW:[[0.816,x]],stretch:{bot:[8626,x],ext:[9168,E,0.152]}},8627:{dir:f,HW:[[0.816,x]],stretch:{bot:[8627,x],ext:[9168,E,-0.195]}},8628:{dir:s,HW:[[0.786,x]],stretch:{rep:[8722,E,0,0.4],right:[8628,x]}},8629:{dir:f,HW:[[0.818,x]],stretch:{bot:[8629,x],ext:[9168,E,0.57]}},8636:{dir:s,HW:[[0.847,E]],stretch:{left:[8636,E],rep:[9135,v]}},8637:{dir:s,HW:[[0.847,E]],stretch:{left:[8637,E],rep:[9135,v]}},8638:{dir:f,HW:[[0.818,E]],stretch:{ext:[9168,E],top:[8638,E]}},8639:{dir:f,HW:[[0.818,E]],stretch:{ext:[9168,E],top:[8639,E]}},8640:{dir:s,HW:[[0.847,E]],stretch:{rep:[9135,v],right:[8640,E]}},8641:{dir:s,HW:[[0.847,E]],stretch:{right:[8641,E],rep:[8722,E]}},8642:{dir:f,HW:[[0.818,E]],stretch:{bot:[8642,E],ext:[9168,E]}},8643:{dir:f,HW:[[0.818,E]],stretch:{bot:[8643,E],ext:[9168,E]}},8651:{dir:s,HW:[[0.786,E]],stretch:{left:[10602,x],rep:[61,E],right:[10605,x]}},8652:{dir:s,HW:[[0.786,E]],stretch:{left:[10603,x],rep:[61,E],right:[10604,x]}},8666:{dir:s,HW:[[0.806,E]],stretch:{left:[8666,E],rep:[57377,X]}},8667:{dir:s,HW:[[0.806,E]],stretch:{rep:[57377,X],right:[8667,E]}},8672:{dir:s,HW:[[0.806,E]],stretch:{left:[8672,E],rep:[57633,x]}},8673:{dir:f,HW:[[0.818,x]],stretch:{ext:[57645,x],top:[8673,x]}},8674:{dir:s,HW:[[0.806,E]],stretch:{right:[8674,E],rep:[57646,x]}},8675:{dir:f,HW:[[0.818,x]],stretch:{ext:[57644,x],bot:[8675,x]}},8676:{dir:s,HW:[[0.806,x]],stretch:{left:[8676,x],rep:[8722,E]}},8677:{dir:s,HW:[[0.806,x]],stretch:{right:[8677,x],rep:[8722,E]}},8701:{dir:s,HW:[[0.806,x]],stretch:{left:[8701,x],rep:[8722,E]}},8702:{dir:s,HW:[[0.806,x]],stretch:{right:[8702,x],rep:[8722,E]}},8703:{dir:s,HW:[[0.886,x]],stretch:{left:[8701,x],rep:[8722,E],right:[8702,x]}},8719:{dir:f,HW:[[1.022,w],[1.451,ae]]},8720:{dir:f,HW:[[1.022,w],[1.451,ae]]},8721:{dir:f,HW:[[1.022,w],[1.45,ae]]},8731:{dir:f,HW:[[1.232,w],[1.847,ae],[2.46,ac],[3.075,aa]],stretch:{bot:[57381,X],ext:[57379,X],top:[57380,X]}},8732:{dir:f,HW:[[1.232,w],[1.847,ae],[2.46,ac],[3.075,aa]],stretch:{bot:[57382,X],ext:[57379,X],top:[57380,X]}},8747:{dir:s,HW:[[0.607,E],[0.979,ae]],stretch:{top:[57404,X],rep:[57405,X],bot:[57406,X]}},8748:{dir:f,HW:[[1.144,w],[2.269,ae]]},8749:{dir:f,HW:[[1.144,w],[2.269,ae]]},8750:{dir:f,HW:[[1.144,w],[2.269,ae]]},8751:{dir:f,HW:[[1.144,w],[2.269,ae]]},8752:{dir:f,HW:[[1.144,w],[2.269,ae]]},8753:{dir:f,HW:[[1.144,w],[2.269,ae]]},8754:{dir:f,HW:[[1.144,w],[2.269,ae]]},8755:{dir:f,HW:[[1.144,w],[2.269,ae]]},8896:{dir:f,HW:[[1.022,w],[1.451,ae]]},8897:{dir:f,HW:[[1.022,w],[1.451,ae]]},8898:{dir:f,HW:[[1.032,w],[1.461,ae]]},8899:{dir:f,HW:[[1.032,w],[1.461,ae]]},9130:{dir:f,HW:[[1.01,X,null,57357]],stretch:{top:[57357,X],ext:[57357,X],bot:[57357,X]}},9140:{dir:s,HW:[[0.816,E],[0.925,ae],[1.458,ac],[1.991,aa],[2.524,Y],[3.057,X]],stretch:{left:[57383,X],rep:[57384,X],right:[57385,X]}},9141:{dir:s,HW:[[0.816,E],[0.925,ae],[1.458,ac],[1.991,aa],[2.524,Y],[3.057,X]],stretch:{left:[57386,X],rep:[57387,X],right:[57388,X]}},9168:{dir:f,HW:[[0.304,E],[0.69,ae],[0.879,ac],[1.35,ac,1.536],[1.827,ac,2.078],[2.303,ac,2.62],[2.78,ac,3.162]],stretch:{ext:[8739,E]}},9180:{dir:s,HW:[[1,E],[0.926,ae],[1.46,ac],[1.886,aa],[2.328,Y],[3.237,X]],stretch:{left:[57389,X],rep:[57384,X],right:[57390,X]}},9181:{dir:s,HW:[[1,E],[0.926,ae],[1.46,ac],[1.886,aa],[2.328,Y],[3.237,X]],stretch:{left:[57391,X],rep:[57387,X],right:[57392,X]}},9184:{dir:s,HW:[[1,E],[1.46,ae],[1.886,ac],[2.312,aa],[2.738,Y],[3.164,X]]},9185:{dir:s,HW:[[1,E],[1.46,ae],[1.886,ac],[2.312,aa],[2.738,Y],[3.164,X]]},10098:{dir:f,HW:[[0.932,y],[1.23,ae],[1.845,ac],[2.459,aa],[3.075,Y]]},10099:{dir:f,HW:[[0.932,y],[1.23,ae],[1.845,ac],[2.459,aa],[3.075,Y]]},10214:{dir:f,HW:[[0.93,v],[1.23,ae],[1.845,ac],[2.46,aa],[3.075,Y]],stretch:{top:[9555,l],ext:[9553,l],bot:[9561,l]}},10215:{dir:f,HW:[[0.93,v],[1.23,ae],[1.845,ac],[2.46,aa],[3.075,Y]],stretch:{top:[9558,l],ext:[9553,l],bot:[9564,l]}},10218:{dir:f,HW:[[0.932,v],[1.23,ae],[1.845,ac],[2.461,aa],[3.075,Y]]},10219:{dir:f,HW:[[0.932,v],[1.23,ae],[1.845,ac],[2.461,aa],[3.075,Y]]},10224:{dir:f,HW:[[0.818,x]],stretch:{ext:[57399,X],top:[10224,x]}},10225:{dir:f,HW:[[0.818,x]],stretch:{bot:[10225,x],ext:[57399,X]}},10502:{dir:s,HW:[[0.816,x]],stretch:{left:[8656,E],rep:[61,E],right:[10980,w,0,-0.09]}},10503:{dir:s,HW:[[0.816,x]],stretch:{left:[8872,E,0,-0.09],rep:[61,E],right:[8658,E]}},10506:{dir:f,HW:[[0.818,x]],stretch:{ext:[57400,X],top:[10506,x]}},10507:{dir:f,HW:[[0.818,x]],stretch:{bot:[10507,x],ext:[57400,X]}},10514:{dir:f,HW:[[0.818,x]],stretch:{top:[10514,x],ext:[9168,E]}},10515:{dir:f,HW:[[0.818,x]],stretch:{bot:[10515,x],ext:[9168,E]}},10574:{dir:s,HW:[[0.85,x]],stretch:{left:[8636,E],rep:[8722,E],right:[8640,E]}},10575:{dir:f,HW:[[0.818,x]],stretch:{top:[8638,E],ext:[9168,E],bot:[8642,E]}},10576:{dir:s,HW:[[0.85,x]],stretch:{left:[8637,E],rep:[8722,E],right:[8641,E]}},10577:{dir:f,HW:[[0.818,x]],stretch:{top:[8639,E],ext:[9168,E],bot:[8643,E]}},10578:{dir:s,HW:[[0.816,x]],stretch:{left:[10578,x],rep:[8722,E]}},10579:{dir:s,HW:[[0.816,x]],stretch:{right:[10579,x],rep:[8722,E]}},10580:{dir:f,HW:[[0.818,x]],stretch:{top:[10580,x],ext:[9168,E]}},10581:{dir:f,HW:[[0.818,x]],stretch:{bot:[10581,x],ext:[9168,E]}},10582:{dir:s,HW:[[0.816,x]],stretch:{left:[10582,x],rep:[8722,E]}},10583:{dir:s,HW:[[0.816,x]],stretch:{right:[10583,x],rep:[8722,E]}},10584:{dir:f,HW:[[0.818,x]],stretch:{top:[10584,x],ext:[9168,E]}},10585:{dir:f,HW:[[0.818,x]],stretch:{bot:[10585,x],ext:[9168,E]}},10586:{dir:s,HW:[[0.816,x]],stretch:{left:[8636,E],rep:[8722,E],right:[8867,aj,0,0.1,0.6]}},10587:{dir:s,HW:[[0.816,x]],stretch:{left:[57526,x],rep:[8722,E],right:[8640,E]}},10588:{dir:f,HW:[[0.818,x]],stretch:{bot:[95,E,0.05,-0.01,0.8],ext:[9168,E],top:[8638,E]}},10589:{dir:f,HW:[[0.818,x]],stretch:{top:[8868,aj,0.04,0,0.6],ext:[9168,E],bot:[8642,E]}},10590:{dir:s,HW:[[0.816,x]],stretch:{left:[8637,E],rep:[8722,E],right:[8867,aj,0,0.1,0.6]}},10591:{dir:s,HW:[[0.816,x]],stretch:{left:[57526,x],rep:[8722,E],right:[8641,E]}},10592:{dir:f,HW:[[0.818,x]],stretch:{bot:[95,E,0.05,-0.01,0.8],ext:[9168,E],top:[8639,E]}},10593:{dir:f,HW:[[0.818,x]],stretch:{top:[8868,aj,0.04,0,0.6],ext:[9168,E],bot:[8643,E]}},10624:{dir:f,HW:[[0.884,v]],stretch:{ext:[10624,v]}},10627:{dir:f,HW:[[0.932,v],[1.23,ae],[1.845,ac],[2.46,aa],[3.075,Y]]},10628:{dir:f,HW:[[0.932,v],[1.23,ae],[1.845,ac],[2.46,aa],[3.075,Y]]},10629:{dir:f,HW:[[0.932,v],[1.23,ae],[1.848,ac],[2.459,aa],[3.075,Y]]},10630:{dir:f,HW:[[0.932,v],[1.23,ae],[1.848,ac],[2.459,aa],[3.075,Y]]},10647:{dir:f,HW:[[0.932,E]],stretch:{top:[57613,l,0.1,0.05],ext:[9168,E,-0.1],bot:[57612,l,0.1]}},10648:{dir:f,HW:[[0.932,E]],stretch:{top:[57612,l,-0.1,0.05],ext:[9168,E],bot:[57613,l,-0.1]}},10752:{dir:f,HW:[[1.022,w],[1.451,ae]]},10753:{dir:f,HW:[[1.022,w],[1.451,ae]]},10754:{dir:f,HW:[[1.022,w],[1.451,ae]]},10755:{dir:f,HW:[[1.032,w],[1.461,ae]]},10756:{dir:f,HW:[[1.032,w],[1.461,ae]]},10757:{dir:f,HW:[[1.022,w],[1.451,ae]]},10758:{dir:f,HW:[[1.022,w],[1.451,ae]]},10759:{dir:f,HW:[[1.022,w],[1.451,ae]]},10760:{dir:f,HW:[[1.022,w],[1.451,ae]]},10761:{dir:f,HW:[[1.022,w],[1.451,ae]]},10762:{dir:f,HW:[[1.022,w],[1.45,ae]]},10763:{dir:f,HW:[[1.144,w],[2.269,ae]]},10764:{dir:f,HW:[[1.144,w],[2.269,ae]]},10765:{dir:f,HW:[[1.144,w],[2.269,ae]]},10766:{dir:f,HW:[[1.144,w],[2.269,ae]]},10767:{dir:f,HW:[[1.144,w],[2.269,ae]]},10768:{dir:f,HW:[[1.144,w],[2.269,ae]]},10769:{dir:f,HW:[[1.144,w],[2.269,ae]]},10770:{dir:f,HW:[[1.144,w],[2.269,ae]]},10771:{dir:f,HW:[[1.144,w],[2.269,ae]]},10772:{dir:f,HW:[[1.144,w],[2.269,ae]]},10773:{dir:f,HW:[[1.144,w],[2.269,ae]]},10774:{dir:f,HW:[[1.144,w],[2.269,ae]]},10775:{dir:f,HW:[[1.144,w],[2.269,ae]]},10776:{dir:f,HW:[[1.144,w],[2.269,ae]]},10777:{dir:f,HW:[[1.144,w],[2.269,ae]]},10778:{dir:f,HW:[[1.144,w],[2.269,ae]]},10779:{dir:f,HW:[[1.267,w],[2.426,ae]]},10780:{dir:f,HW:[[1.267,w],[2.426,ae]]},11004:{dir:f,HW:[[1.022,w],[1.23,ae],[1.875,ac]]},11007:{dir:f,HW:[[1.022,w],[1.23,ae],[1.875,ac]]},11077:{dir:s,HW:[[0.818,l]],stretch:{left:[11077,l],rep:[57401,X]}}};for(var U in n){if(n.hasOwnProperty(U)){t[U]=n[U]}}MathJax.Ajax.loadComplete(ai.fontDir+"/fontdata-extra.js")})(MathJax.OutputJax["HTML-CSS"]);
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OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Size5/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Size5/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Size5={directory:"Size5/Regular",family:"STIXMathJax_Size5",testString:"\u00A0\u02C6\u02C7\u02DC\u02F7\u0302\u0303\u0305\u030C\u0330\u0332\u0338\u203E\u20D0\u20D1",32:[0,0,250,0,0],160:[0,0,250,0,0],710:[816,-572,2328,0,2328],711:[816,-572,2328,0,2328],732:[780,-617,2328,0,2328],759:[-117,280,2328,0,2328],770:[816,-572,2328,0,2328],771:[780,-617,2328,0,2328],773:[820,-770,3000,0,3000],780:[816,-572,2328,0,2328],816:[-117,280,2328,0,2328],818:[-127,177,3000,0,3000],824:[960,454,0,-561,-123],8254:[820,-770,3000,0,3000],8400:[749,-584,3000,0,3000],8401:[749,-584,3000,0,3000],8406:[735,-482,3000,0,3000],8407:[735,-482,3000,0,3000],8428:[-123,288,3000,0,3000],8429:[-123,288,3000,0,3000],8430:[-26,279,3000,0,3000],8431:[-26,279,3000,0,3000],9140:[766,-544,3237,90,3147],9141:[139,83,3237,90,3147],9180:[80,189,3237,0,3237],9181:[842,-573,3237,0,3237],9182:[181,90,3238,0,3238],9183:[844,-573,3238,0,3238],9184:[66,212,3164,0,3164],9185:[842,-564,3164,0,3164],57344:[705,300,450,50,400],57345:[705,305,450,50,174],57346:[700,305,450,50,400],57347:[705,300,450,50,400],57348:[705,305,450,276,400],57349:[700,305,450,50,400],57350:[687,318,450,50,415],57351:[687,323,450,50,150],57352:[682,323,450,50,415],57353:[687,318,450,35,400],57354:[687,323,450,300,400],57355:[682,323,450,35,400],57356:[705,300,640,260,600],57357:[705,305,640,260,380],57358:[705,305,640,40,380],57359:[700,305,640,260,600],57360:[705,300,640,40,380],57361:[705,305,640,260,600],57362:[700,305,640,40,380],57363:[820,-770,1000,0,1000],57364:[-127,177,1000,0,1000],57365:[749,-584,870,0,871],57366:[634,-584,480,-10,490],57367:[749,-584,871,0,871],57368:[735,-482,871,0,872],57369:[736,-482,871,0,872],57370:[-127,177,480,-10,490],57371:[-123,288,871,0,871],57372:[-123,288,871,0,871],57373:[-26,279,871,0,872],57374:[-25,279,871,0,872],57375:[386,-120,315,0,315],57376:[405,-101,686,210,476],57377:[486,-20,315,0,315],57378:[1855,0,1184,112,895],57379:[635,0,1184,829,895],57380:[626,0,1184,829,1211],57381:[2140,0,1184,112,895],57382:[2135,0,1184,112,895],57383:[955,-554,1820,-25,1830],57384:[955,-820,633,-1,634],57385:[955,-554,1820,-10,1845],57386:[140,261,1820,-25,1830],57387:[-126,261,633,-1,634],57388:[140,261,1820,-10,1845],57389:[955,-342,1820,-25,1830],57390:[955,-342,1820,-10,1845],57391:[352,261,1820,-25,1830],57392:[352,261,1820,-10,1845],57393:[955,-512,897,-25,908],57394:[1218,-820,1844,-10,1854],57395:[955,-512,897,-11,922],57396:[182,261,897,-25,908],57397:[-126,524,1844,-10,1854],57398:[182,261,897,-11,922],57399:[405,-101,1033,229,805],57400:[405,-101,926,230,696],57401:[541,35,315,0,315],57402:[700,301,600,35,566],57403:[700,301,600,35,566],57404:[1066,79,688,294,574],57405:[610,25,688,294,394],57406:[1086,59,688,115,394]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Size5"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size5/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Size3/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Size3/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Size3={directory:"Size3/Regular",family:"STIXMathJax_Size3",testString:"\u00A0\u02C6\u02C7\u02DC\u02F7\u0302\u0303\u0305\u030C\u0330\u0332\u0338\u203E\u20D0\u20D1",32:[0,0,250,0,0],40:[2066,394,750,182,667],41:[2066,394,750,83,568],47:[2066,394,1101,30,1071],91:[2066,394,508,225,491],92:[2066,394,1101,30,1071],93:[2066,394,508,17,283],123:[2066,394,906,143,717],125:[2066,394,906,189,763],160:[0,0,250,0,0],710:[777,-564,1460,0,1460],711:[777,-564,1460,0,1460],732:[774,-608,1458,-2,1458],759:[-117,283,1458,-2,1458],770:[777,-564,1460,0,1460],771:[774,-608,1460,0,1460],773:[820,-770,2000,0,2000],780:[777,-564,1460,0,1460],816:[-117,283,1460,0,1460],818:[-127,177,2000,0,2000],824:[662,156,0,-543,-132],8254:[820,-770,2000,0,2000],8400:[749,-584,1744,0,1744],8401:[749,-584,1744,0,1744],8406:[735,-482,1744,0,1744],8407:[735,-482,1744,0,1744],8428:[-123,288,1744,0,1744],8429:[-123,288,1744,0,1744],8430:[-26,279,1744,0,1744],8431:[-26,279,1744,0,1744],8730:[2565,510,1076,112,1110],8731:[2565,510,1076,112,1110],8732:[2565,510,1076,112,1110],8968:[2066,394,565,225,550],8969:[2066,394,565,15,340],8970:[2066,394,565,225,550],8971:[2066,394,565,15,340],9140:[766,-544,2147,78,2069],9141:[139,83,2147,78,2069],9180:[70,161,1886,0,1886],9181:[803,-572,1886,0,1886],9182:[157,86,1886,0,1886],9183:[815,-572,1886,0,1886],9184:[66,212,2312,0,2312],9185:[842,-564,2312,0,2312],10098:[2066,393,842,265,790],10099:[2066,393,842,52,577],10214:[2066,394,647,225,597],10215:[2066,394,647,50,422],10216:[2066,394,765,96,670],10217:[2066,394,765,95,669],10218:[2067,394,1091,104,955],10219:[2067,394,1091,136,987],10627:[2066,394,1031,143,867],10628:[2066,394,1031,164,888],10629:[2066,393,1029,180,914],10630:[2066,393,1029,115,849]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Size3"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Size3/Regular/Main.js"]);




OPS/xhtml/science11/mathjax/jax/output/HTML-CSS/fonts/STIX-Web/Operators/Regular/Main.js
/*
 *  /MathJax/jax/output/HTML-CSS/fonts/STIX-Web/Operators/Regular/Main.js
 *
 *  Copyright (c) 2009-2013 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax["HTML-CSS"].FONTDATA.FONTS.STIXMathJax_Operators={directory:"Operators/Regular",family:"STIXMathJax_Operators",testString:"\u00A0\u2206\u220A\u220C\u220E\u220F\u2210\u2211\u221B\u221C\u221F\u222C\u222D\u222E\u222F",32:[0,0,250,0,0],160:[0,0,250,0,0],8710:[674,0,731,63,665],8714:[459,-45,486,64,422],8716:[662,157,685,60,625],8718:[640,0,545,60,485],8719:[763,259,1000,52,948],8720:[763,259,1000,52,948],8721:[763,259,914,58,856],8731:[973,259,928,112,963],8732:[973,259,928,112,963],8735:[584,0,685,50,634],8748:[824,320,701,32,881],8749:[824,320,943,32,1123],8750:[824,320,499,32,639],8751:[824,320,741,32,881],8752:[824,320,982,32,1122],8753:[824,320,499,32,639],8754:[824,320,499,32,639],8755:[824,320,499,32,639],8758:[521,13,511,192,319],8759:[521,13,685,82,602],8760:[511,-220,685,48,637],8761:[511,5,685,48,637],8762:[511,5,685,48,637],8763:[521,13,685,48,637],8766:[413,-90,685,48,637],8767:[467,-39,685,49,637],8772:[519,35,685,48,637],8775:[647,202,685,48,637],8777:[549,49,685,48,637],8779:[532,26,685,48,638],8780:[532,27,685,48,637],8788:[417,-89,824,48,776],8789:[417,-89,824,48,776],8792:[729,-120,685,48,637],8793:[853,-120,685,48,637],8794:[853,-120,685,48,637],8795:[756,-120,685,48,637],8797:[823,-120,685,7,678],8798:[703,-120,685,48,637],8799:[863,-120,685,48,637],8802:[662,156,685,48,637],8803:[544,38,685,48,637],8813:[572,66,685,48,637],8820:[731,228,685,48,637],8821:[730,229,685,48,637],8824:[750,250,685,48,637],8825:[750,250,685,48,637],8836:[662,156,685,65,623],8837:[662,156,685,65,623],8844:[536,31,620,48,572],8845:[536,31,620,48,572],8860:[623,119,842,50,792],8870:[662,0,497,64,433],8871:[662,0,498,64,434],8875:[662,0,860,57,814],8880:[551,45,685,64,621],8881:[551,45,685,64,621],8886:[403,-103,1145,50,1095],8887:[403,-103,1145,50,1095],8889:[547,41,685,48,636],8893:[646,29,620,32,590],8894:[584,0,685,50,634],8895:[662,158,911,45,865],8896:[763,259,924,54,870],8897:[763,259,924,54,870],8898:[778,254,924,94,830],8899:[768,264,924,94,830],8903:[545,38,685,51,634],8917:[690,189,685,48,637],8924:[607,103,685,64,621],8925:[607,103,685,64,621],8930:[730,229,685,65,622],8931:[730,229,685,65,622],8932:[627,216,685,64,621],8933:[627,216,685,64,621],8944:[520,18,926,194,732],8946:[531,27,823,55,763],8947:[531,27,685,60,625],8948:[459,-45,486,62,420],8949:[716,27,685,60,625],8950:[685,27,685,60,625],8951:[613,-45,486,62,420],8952:[532,180,685,60,625],8953:[531,27,685,61,625],8954:[531,27,823,55,763],8955:[531,27,685,59,624],8956:[459,-45,486,62,420],8957:[685,27,685,61,626],8958:[613,-45,486,67,425],8959:[662,158,910,45,865],10752:[763,259,1126,53,1073],10753:[763,259,1126,53,1073],10754:[763,259,1126,53,1073],10755:[768,264,924,94,830],10756:[768,264,924,94,830],10757:[763,259,924,94,830],10758:[763,259,924,94,830],10759:[763,259,1180,83,1097],10760:[763,259,1180,83,1097],10761:[763,259,1021,50,971],10762:[763,259,914,58,856],10763:[824,320,690,33,659],10764:[824,320,1184,32,1364],10765:[824,320,499,32,639],10766:[824,320,499,32,639],10767:[824,320,499,32,639],10768:[824,320,499,32,639],10769:[824,320,499,32,639],10770:[824,320,519,32,639],10771:[824,320,499,32,639],10772:[824,320,628,32,688],10773:[824,320,499,32,639],10774:[824,320,529,32,639],10775:[824,320,738,32,818],10776:[824,320,539,32,639],10777:[824,320,559,32,639],10778:[824,320,559,32,639],10779:[947,320,459,32,639],10780:[824,443,459,32,639],10781:[770,252,1270,93,1177],10782:[764,258,1018,45,924],10783:[566,291,503,110,410],10784:[633,127,1177,98,1079],10785:[805,300,547,215,472],10786:[819,41,685,48,636],10787:[707,41,685,48,636],10788:[704,41,685,48,636],10789:[547,235,685,48,636],10790:[547,198,685,48,636],10791:[547,210,685,41,673],10792:[547,41,685,48,636],10793:[556,-220,685,48,637],10794:[286,5,685,48,637],10795:[511,5,685,48,637],10796:[511,5,685,48,637],10797:[623,119,724,50,674],10798:[623,119,724,50,674],10799:[447,-59,490,50,439],10800:[686,25,640,43,597],10801:[529,130,640,43,597],10802:[529,45,640,43,597],10803:[538,32,685,57,627],10804:[623,119,674,50,624],10805:[623,119,674,50,624],10806:[810,119,842,50,792],10807:[752,248,1100,50,1050],10808:[623,119,842,50,792],10809:[811,127,1145,35,1110],10810:[811,127,1145,35,1110],10811:[811,127,1145,35,1110],10812:[393,-115,600,48,552],10813:[393,-115,600,48,552],10814:[488,170,300,60,230],10816:[536,31,620,48,572],10817:[536,31,620,48,572],10818:[668,31,620,48,572],10819:[668,31,620,48,572],10820:[536,31,620,48,572],10821:[536,31,620,48,572],10822:[914,406,620,48,572],10823:[914,406,620,48,572],10824:[914,406,620,48,572],10825:[914,406,620,48,572],10826:[528,39,1078,48,1030],10827:[527,40,1078,48,1030],10828:[602,31,620,10,610],10829:[536,97,620,10,610],10830:[536,31,620,48,572],10831:[536,31,620,48,572],10832:[602,31,620,10,610],10833:[710,29,620,31,589],10834:[710,29,620,31,589],10835:[536,29,620,31,589],10836:[536,29,620,31,589],10837:[536,29,780,32,748],10838:[536,29,780,32,748],10839:[536,29,706,106,683],10840:[536,29,706,23,600],10841:[585,77,620,31,589],10842:[536,29,620,31,589],10843:[536,29,620,31,589],10844:[536,29,620,31,589],10845:[536,29,620,31,589],10847:[536,139,620,30,590],10848:[536,289,620,30,590],10849:[479,0,620,45,575],10850:[806,29,620,30,590],10851:[536,289,620,30,590],10852:[791,284,1043,70,1008],10853:[791,284,1043,70,1008],10854:[386,105,685,48,637],10855:[703,-28,685,48,637],10856:[695,189,685,48,637],10857:[662,156,685,48,637],10858:[521,-148,685,48,637],10859:[521,13,685,48,637],10860:[543,38,685,48,637],10861:[703,27,685,48,637],10862:[847,-120,685,48,637],10863:[707,-25,685,48,637],10864:[650,146,685,48,637],10865:[648,141,685,48,637],10866:[648,141,685,48,637],10867:[532,27,685,48,637],10868:[417,-89,1015,48,967],10869:[386,-120,997,48,949],10870:[386,-120,1436,48,1388],10871:[611,106,685,48,637],10872:[703,-28,685,38,647],10873:[532,26,685,44,609],10874:[532,26,685,76,641],10875:[806,26,685,44,609],10876:[806,26,685,76,641],10879:[625,137,685,60,625],10880:[625,137,685,60,625],10881:[625,137,685,60,625],10882:[625,137,685,60,625],10883:[777,137,685,60,625],10884:[777,137,685,60,625],10893:[746,176,685,48,637],10894:[746,176,685,48,637],10895:[867,361,685,60,649],10896:[867,361,685,60,649],10897:[844,338,685,55,630],10898:[844,338,685,55,630],10899:[866,361,685,60,625],10900:[866,361,685,60,625],10903:[640,122,685,56,621],10904:[640,122,685,56,621],10905:[718,211,685,60,625],10906:[718,211,685,60,625],10907:[726,220,685,60,625],10908:[726,220,685,60,625],10909:[664,164,685,53,642],10910:[664,164,685,43,632],10911:[774,267,685,48,637],10912:[774,267,685,48,637],10913:[532,26,685,44,609],10914:[532,26,685,76,641],10915:[609,103,933,25,908],10916:[532,26,782,60,722],10917:[532,26,855,60,795],10918:[532,26,685,35,625],10919:[532,26,685,60,650],10920:[625,137,685,50,640],10921:[626,137,685,45,635],10922:[537,31,685,45,609],10923:[537,31,685,76,640],10924:[613,103,685,60,625],10925:[613,103,685,60,625],10926:[563,-28,685,48,637],10929:[628,216,685,60,625],10930:[628,216,685,60,625],10931:[717,211,685,60,625],10932:[717,211,685,60,625],10939:[532,26,933,25,908],10940:[532,26,933,25,908],10941:[532,26,685,60,625],10942:[532,26,685,60,625],10943:[607,103,685,60,625],10944:[607,103,685,60,625],10945:[607,103,685,60,625],10946:[607,103,685,60,625],10947:[709,103,685,60,625],10948:[709,103,685,60,625],10951:[665,164,685,60,625],10952:[665,164,685,60,625],10953:[746,274,685,60,625],10954:[746,274,685,60,625],10957:[558,53,1352,64,1288],10958:[558,53,1352,64,1288],10959:[532,26,685,50,615],10960:[532,26,685,70,635],10961:[609,103,685,60,626],10962:[609,103,685,60,625],10963:[715,209,685,60,625],10964:[715,209,685,60,625],10965:[715,209,685,60,625],10966:[715,209,685,60,625],10967:[532,26,1250,60,1190],10968:[532,26,1250,60,1190],10969:[536,31,620,48,572],10970:[697,128,620,48,572],10971:[695,97,620,48,572],10972:[557,10,620,11,572],10973:[557,10,620,48,572],10974:[662,0,497,64,433],10975:[371,0,685,48,637],10976:[371,0,685,48,637],10977:[662,0,685,48,637],10978:[662,0,685,60,625],10979:[662,0,860,46,803],10980:[662,0,685,60,625],10981:[662,0,860,46,803],10982:[662,0,685,57,626],10983:[571,0,685,48,637],10984:[571,0,685,48,637],10985:[691,185,685,48,637],10986:[662,0,685,48,637],10987:[662,0,685,48,637],10988:[489,-18,600,48,552],10989:[489,-18,600,48,552],10990:[690,189,404,23,381],10991:[660,154,502,101,401],10992:[660,154,502,101,401],10993:[693,187,502,101,401],10994:[695,189,523,10,513],10995:[695,189,685,48,637],10996:[695,189,685,131,555],10997:[695,189,685,12,674],10998:[608,102,685,279,406],10999:[661,155,1170,58,1080],11000:[661,155,1170,90,1112],11001:[726,220,685,60,625],11002:[726,220,685,60,625],11003:[710,222,894,46,848],11004:[763,259,654,94,560],11005:[710,222,709,46,663],11006:[690,189,410,100,310],11007:[763,259,478,94,384],57348:[450,-59,926,55,871],57349:[530,-57,926,55,871],57354:[538,-55,685,48,637],57355:[543,37,685,48,637],57358:[846,340,685,60,626],57359:[730,229,685,56,621],57360:[730,229,685,56,621],57361:[846,340,685,61,626],57366:[818,311,685,53,618],57368:[818,311,685,67,632],57374:[607,110,685,48,638],57379:[695,189,685,48,637],57381:[724,236,685,48,637],57382:[662,156,685,47,612],57383:[662,156,685,73,638],57384:[663,155,933,25,908],57385:[662,156,933,25,908],57386:[662,156,1240,43,1184],57387:[662,156,1240,56,1197],57397:[602,98,486,64,422],57399:[662,156,685,48,637],57400:[690,189,732,50,682],57401:[662,156,685,47,636],57402:[811,156,471,40,525],57403:[736,156,685,60,625],57404:[662,156,685,60,625],57405:[602,98,486,64,422],57408:[415,-92,685,48,637],57411:[818,311,685,60,625],57412:[818,311,685,60,625],57413:[818,311,685,60,625],57414:[818,311,685,60,625],57419:[745,242,685,60,625],57420:[845,341,685,60,625],57421:[534,19,685,48,637],57422:[845,341,685,60,625],57423:[745,242,685,60,625],57424:[662,156,685,65,620],57425:[662,156,685,65,620],57426:[561,55,685,48,637],57433:[730,224,685,48,637],57434:[730,224,685,48,637],57435:[561,-30,685,48,637],57436:[534,19,685,48,637],57451:[602,98,486,64,422],57452:[602,98,486,64,422],57453:[785,157,685,60,625],57454:[785,157,685,60,625],57455:[785,129,685,60,625],57456:[785,129,685,60,625],57461:[626,119,685,48,637],57462:[626,119,685,48,637],57463:[725,236,685,48,637],57468:[758,252,685,48,637],57469:[758,252,685,48,637],57470:[732,227,685,56,621],57471:[732,227,685,56,621],57472:[818,311,685,57,622],57473:[818,311,685,57,622],57474:[730,229,685,56,621],57475:[730,229,685,56,621],57476:[709,201,685,56,621],57477:[709,201,685,56,621],57478:[818,311,685,56,621],57479:[818,311,685,55,621],57480:[818,311,685,56,621],57481:[818,311,685,55,620],57490:[719,296,685,62,627],57491:[719,296,685,61,626],57492:[719,240,685,62,627],57493:[719,240,685,61,626],57494:[818,311,685,55,620],57495:[818,311,685,65,630],57496:[690,189,685,23,662],57531:[622,101,685,48,637],57580:[862,-120,685,48,637],57609:[781,279,327,10,286],57610:[781,279,250,41,178],57676:[660,158,857,48,777],57677:[660,158,857,80,809],57678:[661,157,685,44,609],57679:[661,157,685,76,641],57998:[622,101,685,48,637],58002:[662,0,1388,38,1350],58003:[763,260,1797,58,1739],58306:[662,156,685,48,637],58307:[627,135,685,48,637],58308:[627,135,685,48,637]};MathJax.Callback.Queue(["initFont",MathJax.OutputJax["HTML-CSS"],"STIXMathJax_Operators"],["loadComplete",MathJax.Ajax,MathJax.OutputJax["HTML-CSS"].fontDir+"/Operators/Regular/Main.js"]);
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