Series

October 10, 2007



Definition of an infinite series

Given a sequence {an}, a series (or infinite
series) is the addition of the terms of the
sequence:

oo

an =a1 +ap+az+---

n=1



Definition of Sum, Convergence and Divergence

Given a series Zn 1 an, let

Sspn =aj1tapx+---+an

be the n-th partial sum.

If the sequence {s,} converges and limy—c0 sp =
s is a real number, then the series Zn 1 0n

iIs called convergent and we write

@)
a1 +a>—+---=s or Zanzs

The number s is called the sum of the series.
Otherwise, we call the series divergent.
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T he Geometric Series

The geometric series

oo
> ar" t=atar+ar®+ard3+--.
n=1

where a and r are constant real numbers.
This series is convergent if |r| < 1 and its
sum is

i ar" 1 = ¢
=1 1—r
If |r| > 1, the geometric series diverges.
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Test for Convergence

@)
Theorem: If a series > apn iS convergent,
n=1
then Iim ap, =0
n—oo

The Test for Convergence:
If lim a, does not exist or if lim an # O,
n—oo n—oo

©.@)
then the series > ap is divergent.
n=1



