§11.6 Absolute Convergence and the Ratio and Root Tests

o
Let > a, be a series.
n=1
We consider a new series of absolute values:

&)
> |an| = [a1] + |az| + |a3| + [aa| + |as[ + - -

n=1

Definition

(0.0)
A series Y ap is called absolutely convergent if the series of absolute
n=1

o0
values >" |ap| is convergent.
n=1




o0
If a series Y a, is absolutely convergent, then it is convergent.
n=1

Definition
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A series Y a, is called conditionally convergent if it is convergent but
n=1

not absolutely convergent.

.




The Ratio Test

The following test is very useful and powerful.

Theorem (The Ratio Test)

Given a series > an, and suppose
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(1.) If L <1, then the series Y a, is absolutely convergent.
(2.) If L>1 or L = o0, then the series ) a, is divergent.
(3.) If L=1, then the Ratio Test is inconclusive.




The Root Test*

The following test is convenient to apply when n-th powers occur.
Theorem ( The Root Test)

Given a series Y an, and suppose

. 1/n _
A |2 = L

(1.) If L <1, then the series  a, is absolutely convergent.
(2.) If L>1 or L = o0, then the series Y a, is divergent.
(3.) If L=1, then the Ratio Test is inconclusive.




