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16 Infinite Geometric Sories 20

The sum of the first n terms of a geometric sequence is given by
ap (1 — )

1—¢
An infinide geomelric series converges if and only if |r] < 1. Otherwise it
diverges. The sum of infinite geometric series, for |v| < 1, is given by
iy

Sp = P 1 (1.181)

lim S, = , (1.182)
n—ae 1—+¢
obtained from (1.181) by noting that
lim #® =0, |r|< 1. (1.183)
— 00

Some of the methods that will be used in this text may give the solutions
in an infinite series. Some of the obtained series include infinite peometric
series. For this reason we will study examples of infinite geometric series.

Example 1.30

Find the sum of the infinite geometric series

2 4 8 :
1+ -+=+=+"--- 1.184
g iy by (1184
The first value of the sequence and the common ratio are given by a; = 1
and r = % respectively. The sum is therefore given by
1
5= 1= 3. (1.185)
EHE

Example 1.31

Find the sum of the infinite geometric series:

gl gt amdap gelopay; (1.186)
The first term and the common ratio are ap = e~ ! and ¥ = ¢~! < 1. The
sum is therefore given by

-1
£ 1 :
5= = : 1.187
1—el e-1 ( ‘)
Example 1.32
Find the sum of the infinite geometric series:
2 3
n n n :
g+ -+ —zx+—x+4+---, D<n<d 1.188
17716 T e 4 (188
It is obvious that a; = x and r = § < 1. Consequently, the sum of this
infinite series is piven by
x 4 :
S=-—~;r=_l z, 0D<n<4d {1.189)
1——= 4-—mn
4

Example 1.33

Find the sum of the infinite geometric series:
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