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DEFINITION Infinite Series

An infinite series is an expression of the form

a,=a,‘ta,+---+a,+ -
n=1
What makes series so interesting is that sometimes (as in Example 2) the sequence of
partial sums, all of which are true sums, approaches a finite limit S:

e n
limZak = lim(a; +a, +--- +a,) = S.

% %
n—%r= n—

In this case we say that the series converges to S, and it makes sense to define S as the
sum of the infinite series. In sigma notation,

n

(= =]
Z a, = lim a, = S.
k=1 =% k=1

If the limit of partial sums does not exist, then the series diverges and has no sum.




April 07 2017 infinite series.gwb - 2/6 - Fri Apr 07 2017 14:11:34

EXAMPLE 3 Looking at Limits of @

For each of the following series, find the first five terms in the sequence of partial

sums. Which of the series appear to converge? Conversin =
/—\Jlrm S =01 ,5 _—__j.;f S Z—_o’z)/ _@
(a) 0.1 +0.01 +0.001 + 0.0001 + -~ - ) T ) 73

(b) 10 +20+30+40+ - 5 =)o, 2, =50, 25760 Piverzing

(C)]—]+]—]+'_;__°__

S—1] ;S,=0 ,Sy=1,5 =0 oscillatiny = Diverge
[ — ) 2T / )
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THEOREM Sum of an(Infinite Geome@

The geometric series > *, _ a- rk=1 converges if and only if |r| < 1. If it does con-

verge, the sum isa/(1 — r): -
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EXAMPLE 4 Summing Infinite Geometric Series)

Determine whether the series converges. If it converges, give the sum.

WS wS(4] O
-t 5

k=1 — n=0
r= 2%

()" 11
> (= A1 +—+—+—+
(c) (2) dI+5+773 Y
n—l -—--—-___—-_-—T«-_:;Z
) = & o<
g
DNV .E
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EXAMPLE 5 Converting a Repeating Decimal
to Fraction Form

Express 0.234 = (.234234234 . . . in fraction form.

0 ON We can write this number as a sum 0.000234) +
0.00000023z .
BT 23 g3y
=00y -7 T 777

bhat 1L ’B-QM..-,__
Q4 2k _ 333 fxG 57

—_—
————

//) /// /1

= .00
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THEOREM Sum of an Infinite Geometric Series
The geometric series > *, _ a«r¥~! converges if and only if | r| < 1. If it does con-

verge, the sum is a/(1 — r).




