Chapter 2-04 :   The Hyperbola - { V2  U2  =  Constant }
Page 1

Setting up  ‘V’  &  ‘U’ :

Let us recall the relation for the ‘hyperbola’ in Cartesian co-ordinates, i.e. :


X * Y  =  k2


where  ‘k2’   is  a constant.

And let us now set up the variables  ‘V’  &  ‘U’  such that :


V   =   
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1

 * { X  +  Y }


U   =   
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1

 * { X    Y }

yielding the relations :


X   =   V  +  U


Y   =   V    U

Then the multiplicative product  ‘Z  =  X  * Y’  can be expressed as a difference of two (2) squares, as follows :


Z   =   X * Y


      =   { V  +  U }  *  { V    U }


      =   V2    U2
We then have the relation :


X * Y   =   k2
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V2    U2   =   k2
Let us simply note here that the scales for  ‘U’  &  ‘V’  are different from the scales for  ‘X’  &  ‘Y’  as follows :

[image: image4.wmf]
In both diagrams, on the left and on the right,  the ‘hyperbola’ is the same, being given by the equation :


X * Y   =   k2
Let us look at the point marked  { X0 , Y0 } on the ‘left-hand-side’ diagram.

We have :


X0   =   k

Y0   =   k
Let us also look at the point marked  { U0 , V0 } on the ‘right-hand-side’ diagram, which is the same as the point marked  { X0, Y0 }  on the ‘left-hand-side’ diagram.

We have :


V0   =   k

U0   =   0

which is derived from the relations :

 
V   =   
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1

 * { X  +  Y }


U   =   
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1

 * { X    Y }

For example, if  ‘k  = 1’, then the equation for the ‘hyperbola’  is :


X * Y  =  12   =   1

And the point { X0 , Y0 } is then simply the point { 1 , 1 } on the ‘X-Y Grid’.

We then have :


V2    U2   =   12   =  1

And the point  { U0 , V0 }  is then simply the point  { 0 , 1 }  on the ‘U-V Grid’

This issue of different scales, however, will not be an issue when we use the ‘conic-section’ definition of the ‘hyperbola’ in the next chapter, using the two (2) foci and the ‘asymptotes’.
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