EXPONENTIAL AND
LOGARITHMIC SERIES

Exponential Theorem: FFor all value of x, positive
or negative, integral or fractional, real or complex
numbers.
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The series on the right hand side of the above
relation is called the exponential series.
Some Important Results of Exponential
Series e*:
(1) When x

"

0, the series of eqn. (i) becomes
1+0+0+...=1

(11) When x = 1, then series of eqn. (i)
becomes
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and value of e lies between 2
and 3.
e, 2<a<3
(111) When x = 2, the series of eqn. (1) becomes
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This means that sum of the series on the
right hand side is same as the square of
the number e.

(iv) When x = -1, then
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The sum of this series is the reciprocal of e.

(v) When x = —y, then

_ y Yy Yy
Y= 1= + — +
e 1 T 91 T
2 3
or el CETLoNS . N Vi (ry=x)

1! 2! 3!



i } )
(vi) e +e*= 2 142 +—+....]
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(vit) e —e* =2l ~——+t—+..
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Exponential Theorem:
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(for a > 0)

The Valve of e: The value of e lies between 2 and

m
1
3 1e.,2<e<3,and hencee= (1+; as n —» o«

The value of e upto ten places of decimals i1s found
as

e = 2.7T182818284.

lim (1+ 1/x)* = lim (1+x)"=e¢
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Logarithmic Series: If -1 <x <1, we have
) 3 D
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log(1+x) = x—— + ——— +...
og(l+x) =x 5 5 -

This 1s known as Logarithmic series.
Some Important Deductions:
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(1) log (1 +x)=x-— +—= + ...
where -1 <x<1
- xE xH
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where—1 <x<1
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(121) log(1 +x)—log(1—x)=2 [I‘l'?'l-?-l-“.]
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(iv) log = 2 x+€+7+...
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where -1 < x < 1
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v) log2=1—= —4+——— + ... uptow
(v) log 5 ¥37 2 p



Properties of Logarithms: In performing,
expansions are make use of the following
properties of logarithms.

(1) logxy=logx+logy

(i1) log % =logx—logy

(111) log x¥ =y logx

(iv) a* = e

(v) logl =0.

The Difference between the exponential and
logarithmic series:

(1) The exponential series is valid for all values
of x. The logarithmic series is valid when
lx] <1, 1e,—-1<x<]l.

(11) In exponential series, the denominator of
the terms involve the factorial, whereas in
logarithmic series the factorial does not
occur.

(121) In the exponential series e* all the terms
are positive whereas in the series

x2 x:i
log(l+x)=x-— o HTE e the terms carry
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alternatively +ve and -ve sign.



