Chapter 10-02 :   The Logarithmic Curve and the number  ‘e’
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                              - ( 2.718281 ………. )


Logarithmic Curves ( 1st Example ) :

Let us now start with the  1st example  for the graph for the Logarithmic Curve, for :


Y  =   Logarithm of  X  [ base A]
where :

A = 2.718282

which may also be constructed via the Exponential Function :


X   =   [ A ]Y



where :

A = 2.718282
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We have now  inserted / drawn-in  in this diagram a line passing thru the  [ Point Of Origin ] , { POINT ‘O’ } , as marked by the  [ ‘red-color’ line ]  with the ‘arrow’.

This line is initially  ‘almost vertical’ , as shown in the above diagram.

Let us now start swinging this line in a clock-wise direction, using the  [ Point Of Origin ] , { Point ‘O’ }, as the pivot for the ‘swing’.

Let us continue to  ‘swing’  this line until it first touches the Logarithmic Curve, as per the diagram below :
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Let us now mark the point where the first  ‘touch’  is made as the point  { Point PE }, as shown in the above diagram.

We shall note that the co-ordinates for  { Point PE }  here  is   { 2.718282 , 1.000000 }.

We note also here that this line for the ‘first touch’  is also tangent to the Logarithmic Curve at this point, { Point PE } .

Logarithmic Curves ( 2nd Example ) :

Let us now look at the  2nd  example  for the graph for the Logarithmic Curve, for :


Y  =   Logarithm of  X  [ base A]
where :

A = 2.000000

which may also be constructed via the Exponential Function :


X   =   [ A ]Y



where :

A = 2.000000

as per the diagram on the next page.

Let us then also follow the { Line-Swinging Procedure } we have developed in the  [ 1st Example ] , pivoting via the  [ Point Of Origin ] ,  { Point  O } ,  to arrive at the diagram below.
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We note that the co-ordinates for  { Point PE }  thus identified  is  { 2.718282 , 1.442695 } .

We note also here that this line for the  ‘first touch’  is also tangent to the Logarithmic Curve at this point, { Point PE } .

Logarithmic Curves ( 3rd Example ) :

Let us now look at the  3rd  example  for the graph for the Logarithmic Curve, for :


Y  =   Logarithm of  X  [ base A]
where :

A = 3.921652

which may also be constructed via the Exponential Function :


X   =   [ A ]Y



where :

A = 3.921652
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Let us then also following the { Line-Swinging Procedure } we have developed in the  [ 1st Example ] , pivoting via the  [ Point Of Origin ] ,  { Point  O } ,  to arrive at the diagram above.

We note that the co-ordinates for  { Point PE }  thus identified  is  { 2.718282 , 0.731790 } .

We note also here that this line for the  ‘first touch’  is also tangent to the Logarithmic Curve at this point, { Point PE } .

The Number  ‘e’  -  2.718281 ………. :

We notice here that the  [ ‘X’ co-ordinate ]  for   { Point PE }  in all three (3) cases  is  the value  [ 2.718281 ……… ]  and we shall attempt to explain why this is so.

But, first of all, let us take note here that a  [ Line ]  that touches the  [ Logarithmic Curve ]  at only one (1) point is a  [ Line ] that is tangent to the  [ Logarithmic Curve ]  at that point, as opposed to a  [ Line ] that intersects the  [ Logarithm Curve ]  at two (2) points, which is not tangent to the [ Logarithmic Curve ] at any of the two (2) points, as per the diagram below :
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The  [ Line ]  intersecting the  [ Logarithmic Curve ]  at two (2) points is marked in  [ light purple color ].

We always started out with the equations :

Y  =   Logarithm of  X   [ Base A ] 

where :

1  <   A   <  
[image: image6.wmf]¥


and


X   =   AY
Let us now express  ‘A’  as :


A  =
( e )ZETA
Such that :


[ ZETA ]   =   { Logarithm of  ‘A’  [ base ‘e’ ] }

We then have :


X  =  AY   =  { ( e )ZETA } Y

X  =    ( e )[ Y * ZETA ]
Therefore :

Logarithm of  X  [ Base  ‘e’ ]   =   Y * ZETA
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