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Abstract: Using method of integration as the limit of sum we can easily evaluate sum of an infinite
series in which % is common from every term such that n —» o (n € N). However in this method we do
some rigorous calculations before integration. In this paper, in order to minimize the labor involved in this
process | propose an alternative new method for finding the sum of an infinite series in which % is
common from every term such that n — co.
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1) Introduction:

We can evaluate sum of an infinite series in which % is common from every term such that n — oo by
using method of integration as the limit of sum [1-2]. If f(x) is function define on [a, b] then we have

f:f(x)dx =lim, e h[f(a+dx) + f(a+ 2dx) + -+ f(a+ (n —1)dx) + f(a + ndx)] (1)

Where n is a total number of strips in which area under f(x) is divided, dx is a width of an individual
strip and ndx = b — a. We can evaluate sum of an infinite series in which % is common from every term
such that n - oo by converting eq. (1) in following definite integral

Jy F@)dx = limy oo [Z0es 2 f ()] 2)

Wherea=0,b=1andndx=1—-0o0rn = dl—x. Generally we takes help of method of integration as the
limit of sum to evaluate sum S of an infinite series in which % is common from every term such that

n — oo, Method of integration as the limit of sum to evaluate sum S of an infinite series in which % is

common from every term such that n — oo is demonstrated in the following example. So consider
operation on one such infinite series

. n? n? n? n?
Therefore, S =lim,,_, s+ s+ =t — (3)
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Therefore, S = lim,_,o, [Z?;% L %] (5)

r2 3"
(1+7)2

Therefore, S = fol%dx (6)

(1+x2)2

Integral (6) can be solved by substituting x = tang. Therefore after solving definite integral (6) we get
the sum of series (3), which is

Therefore, S = \/% (7)

So by using above method one can find the sum S of any infinite series in which % is common from every
term such that n — co however this method is pretty laborious. To minimize this labor involved in this
process | propose an alternative simple method to find sum S of an infinite series in which % is common

from every term such that n — oo. For our convenience | shall call this new method as S-method. In
section 2 there is systematic description of the S-method and section 3 gives conclusions of this study.

2) The S-Method:

Using S-method we can easily evaluate sum S of an infinite series in which —is common from every term

such that n — oo so for that we have to follow one algorithm. In this algorithm firstly without considering
limit n — oo we have to equate r = 1 term of the series (2) with r = 1 term of given infinite series in

which % is common from every term such that n — co. After equating r = 1 term of both series we have
to replace n by i afterwards we will get a function of x (f(x)). By integrating obtained function f(x)

within limit 0 to 1 we will get sum of the given infinite series in which % is common from every term such

that n — co. | will follow this algorithm of S-method to evaluate sum of series (3). Now by equating
r = 1 term of series (2) with r = 1 term of series (3), we get

() == ®)

3
(n?+1)2

Now replace n of eq. (8) by % we get

flx) =—— 9)

(14x2)2

Now integrating eq. (9) w.r.t x within limit O to 1, we get

—1 dx (10)

(1+x2)2

S= [ fodx =

Here definite integral (10) is also appeared in the process of calculation of sum of series (3) by using
method of integration as the limit of sum. Solving definite integral (10) we will get the sum of series (3),
which is



1
=%
It follows that calculation of the sum of series (3) is simple if we use S-method. In fact we can find sum S
of any infinite series in which % is common from every term such that n — co. For instance consider

another such series

S = lim,_,e (11)

n___ 4 n +...+;]
(n+V2n+1 - (n+2)/2(2n+2) (2n)vn. 3n

The value of sum of series (11) by using S-method and method of integration as the limit of sum is g
Though we get same result by using both methods, S-method reduces labor involved in the process of
calculation of sum of an infinite series in which % is common from every term such that n — co.

3) Conclusions:

Using S-method we can find sum of an infinite series in which % is common from every term such that
n — oo, S-method not only gives accurate result but also reduces labor involved in the process of
calculation of sum of an infinite series in which % is common from every term such that n — oo,
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