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Thoughts on Calculating Logarithms :

Suppose we have an elementary student of mathematics and the student is faced with the following question :

We have two( 2)  { Positive Integers }  ‘X’  &  ‘Z’ with :

a)
‘X’  &  ‘Z’  both greater than  ‘1’,

b)
G.C.D. { X , Z }  =  1

c)
X  <  Z  < X2
The student is asked to come with his/her best estimate of the value for  ‘Y’ , in the relation :


( X )Y   =  Z

Our guess here is that the student might want to compare ‘powers’, i.e. :


If the student finds that ;

( X )A   <   ( Z )B  <  ( X )A + 1

then a  ‘fair’ estimate of   ‘Y’  is :
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or more precisely :
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An Alternate Definition of Logarithm :
Let  ‘X’  be a { positive integer } greater than  ‘1’ ,  such that the relation :

X2   >   X

is always true and valid.

Let us suppose that we are able to find  ‘Z’ , { positive integer } that is :

a)
greater than  ‘X’  but is less than  ‘X2’,   and 

b)
relatively ‘prime’ with respect to  ‘X’ .  

i.e. :


X   <   Z   <   X2
and

G.C.D. { X , Z }  =  1

Let us now define the value  ‘B’  and the value ‘A’ as follows:

Suppose that for a given { positive integer } ‘B’ , we were able to find a corresponding { positive integer } ‘A’ , such that relation :


XA   <  ZB   <  X( A + 1 )





is satisfied.

We note here that an alternate format for this equation is :


XA   <   ZB   <  X * XA
We then define the { Logarithm of  ‘Z’  base ‘X’ } as the value ‘’ , given by :

   =   
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