Definitions of Convergent and Divergent
Series

Definitions of Convergent and Divergent Series

oo
For the infinite series 2 a

the nth partial sum is given by

n?
n=1

-+ a

n*

If the sequence of partial sums {S, } converges to S, then the series 2
converges. The limit S is called the sum of the series.
S:al+a2+...+a”+...

If {S,} diverges, then the series diverges.
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Theorem 9.6 Convergence of a Geometric
Series

THEOREM 9.6 Convergence of a Geometric Series

A geometric series with ratio r diverges if |r| > 1. If0 < |r| < 1, then the
series converges to the sum
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Theorem 9.7 Properties of Infinite Series

THEOREM 9.7 Properties of Infinite Series

If>a,=A,2b, = B, and c is a real number, then the following series
converge to the indicated sums.

1. i ca, = cA
n=1

2. i (a, + b)=A+B
n=1

=
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Theorem 9.8 Limit of nth Term of a
Convergent Series

THEOREM 9.8 Limit of nth Term of a Convergent Series

oo
If » a, converges, then lim a, = 0.

n—oo

n=1
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Theorem 9.9 nth-Term Test for Divergence

THEOREM 9.9 nth-Term Test for Divergence

If im a, # 0, then 2 a, diverges.

n—oco

n=1
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Theorem 9.10 The Integral Test

THEOREM 9.10 The Integral Test

If f is positive, continuous, and decreasing for x > 1 and a, = f(n), then

2 a, and f f(x) dx
!

n=1

either both converge or both diverge.
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Theorem 9.11 Convergence of p-Series

THEOREM 9.11 Convergence of p-Series

The p-series

1. convergesif p > 1, and

2. divergesif 0 < p < 1.
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