Chapter 2-09 :   The Hyperbola - Area  Under the Curve
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                           ( Cartesian co-ordinates )

The Hyperbola  { X * Y  =  1 } :

Let us now look at the ‘hyperbola’  of  { X * Y  =  1 }  in  ‘Cartesian Co-ordinates’ :
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We note here that the area  ( a square )  marked in  ‘light-yellow color’  in the diagram above has an area equal  to  [ ‘1’  ‘unit area’ ] .

Natural Logarithm :

Let us now look at the area ‘under-the-curve’ :

[image: image2.wmf]
We note here that the area marked in  ‘orange color’  in the above diagram, is usually defined as the ‘natural logarithm’  of  [ XQ ] , where  [ XQ ]  is the distance as marked in the diagram above, relative to the ‘unit distance’ of   [ ‘1’ unit distance ]  as marked above.

This area is then given by the integral :

AREA     =     
[image: image3.wmf]ò

÷

ø

ö

ç

è

æ

XQ

1

*

X

1

dx


The number  ‘e’  :

And the number  ‘e’  is usually defined as the distance  [ XR ]  such that the area ‘under-the-curve’ is equal to  [ ‘1’ ‘unit-area’ ] .
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We then have :


AREA     =        
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And the value of  ‘e’  is estimated at  ‘2.718281828459045’ .

‘AREA’  for  ‘Cylindrical co-ordinates’ considerations :

Let us look at another type of  ‘area’ , with  ‘Cylindrical co-ordinates’ in mind :

We then consider the ‘area’ ,  [ AREA ‘P-O-Q’ ] , as marked by the ‘light-blue color’ in the following diagram :
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Let us now bring back, for comparison, the diagram we have presented above for the ‘natural logarithm’ , for the distance  [ XQ ] , as follows :

[image: image7.wmf]
We note here that the two (2)  ‘areas’  are the same in area , as per the diagram below :
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In the diagram on the left :


[ AREA ‘O-C-P-Q-B’ ]

=
[ AREA ‘O-C-P-A’ ]   +   [ AREA ‘A-P-Q-B’ ]


with :
[ AREA ‘O-C-P-A’ ]   =   1

In the diagram on the right :


[ AREA ‘O-C-P-Q-B’ ]

=
[ AREA ‘C-O-P’ ]   +   [ AREA ‘P-O-Q’ ] +   [ AREA ‘Q-O-B’ ]


with :
[ AREA ‘C-O-P’ ]   =   
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[ AREA ‘Q-O-B’ ]   =   
[image: image10.wmf]2

1



( because  [ Point P ]   and  [ Point Q ]  are both on the ‘curve’ of   { X * Y  =  1 } ) .

Thus, we can conclude that the areas  [ AREA ‘A-P-Q-B’ ]   and  [ AREA ‘P-O-Q’ ]  are equal  in area.

In the next chapter we shall be looking at this ‘light-blue color’  ‘area’ marked on the diagram on the right, in preparation for our analysis on  ‘area/s’ , in relation to  ‘hyperbola/s’  using ‘Cylindrical co-ordinates’ as the base co-ordinate system.
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