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Series

A seriesis a infinite sum:
O
D an
n=1

where{a,, } is an infinite sequence.
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e Define them!™ partial sum of an infinite series as:
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Series

A seriesis a infinite sum:
oo
D an
n=1
where{a,, } is an infinite sequence.

e Define them!™ partial sum of an infinite series as:
m
n=1

e A seriescoverges if the sequence of partial sums,,,} converges.
Otherwise the seriediverges.
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Thetest for divergence

One easy conseguence of this definition is the test for deveres

Consider a seriey ., a, and the sequence of sum-
mands{a,}. If a,, converges td. # 0then> ", a,
diverges.
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Thetest for divergence

Itis NOT TRU Ethat

If a,, — 0then> ", a, converges.

The harmonic series is a counterexample:

1
50
n

but

oo

> 1 diverges

: n
1=1
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Examples
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Examples

e \We've seen two examples via improper integrals:

and
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§ — diverges

- n

1=1

1

§ — converges
n

=1



M ore examples
D

e Does

> 1

e

1=2

converge or diverge?

e Leta be areal number. For which valuesrofioes

o

ar

~
I
o

converge?

1/26/05
Version 1.0
Scott Pauls



Geometric Series
D

Supposer is a real number and| < 1 then

> a
g ar™ 1t =
: 1 —17r

1=1
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Geometric series examples

o
00 qn
> 102
1=1
o
- 1
_9_—
4n
1=0
o
0 9n—1
Z 10n—1
1=2
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Integral Test

We've already used integrals to help determine the conneryef some
series. We can now formalize this into a test:

Supposef is a continuous, positive, decreasing function defined far
r < oo and Ietan = f(n). Then

o If f1 ) da converges, thed ", a,, converges as well.

o If [ f(z) dx diverges, ther)_. a, diverges as well.
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Examples

e Suppose > 0, for which values ofp does

converge?
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