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Series

Infinite sequences are necessary to study infinite summations, i.e. infinite series.

Zan= a,t+a, +--+a,+-
n=1

Many times, to consider the sum of an infinite series, we can focus on the sequence of partial sums.

51 = aq
SZ = dy + oy
S3=a,+a;+as

Sp=a,ta,+az+-+a,
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Definition of Convergent and Divergent Series

For the infinite series Zun , the nth partial sum is given by Sn =a,ta,t+az;+-+a,

- Ifthe sequence of partial sums{S, | converges to S, then the series Z a, converges. The

limit S is called the sum of the series.

S=a+a+az+--+a,+-

- If{S, } diverges, then the series diverges.
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Example 1: Determine if the following series converges.
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Example 2: Determine if the following

co

telescoping series converges.
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Example 3: A telescoping series disguised.
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Geometric Series

One very common type of series is a Geometric Series. In general, the series is given by

- We say this is geometric series with ratio r. 2 n
‘=a+ar+arc+--+ar*+-, a0

Convergence of Geometric Series
A geometric series with ratio r: 1) Divergesif|r| = 1

2) Converges if 0 < |r| < 1. The series converges to the sum
oo

1—7r

n=0
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Example 4: Determine if the follovnvirfg geometric series’ converge. If the series converges, find the sum.
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nth - Term Test fnrﬁ_irergm ( A‘bwﬂ"’, S (e F_U’«’-‘57>

There are two statements that we can conclude about a series based upon the limit of the nth term.

[#a]

1) If Za" converges, then lim a, =0 ConverGen'T (1 comMETRAC

=l snee | |=2 < |

Example: <= 1 )
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[ea]

2) If lima, # 0 ,then Za“ diverges.

n—co
n— o=

— " co . LS
Z n_ Qu;w ._V_H: =\ 0 Example: Z'” | oo 27 = oo + 0
n—

- No other form of the statement is necessarily true.
Example:
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Example 1: Determine whether the following sequences diverge.
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