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9-1 day 4 Alternating Series

Learning Objectives:

| can use the alternating series test to determine whether an
infinite alternating series converges or diverges

| can use the alternating series remainder to approximate the sum
of an alternating series

| can classify an convergent alternating series as absolutely or
conditionally convergent
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Iternating Series

Are alternating series because the signs of

the terms alternate.
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Alternating Series Test

Let a,>0 for all n. The alternating series
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* Note — this means that the alternating harmonic
series converges and the harmonic series doesn’t.
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Ex1. Determine if each alternating series

converges or diverges. =
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Approximating an Infinite Alternating

Series with a Partial Sum
In most cases, we are not able to find out the actual sum
of an infinite series. We can determine whether or not a
series converges but we cannot determine what it
converges to. For a convergent alternating series, the
partial sum Sy can use a useful approximation for the sum
S of a the series. The error involved is the remainder Ry
=S —S,. Before we can use an approximation, we need to
determine “how good” that approximation is.
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Alternating Series Remainder Theorem

If a convergent alternating series satisfies the condition
a,.;<a,, then the absolute value of the remainder Ry involved
in approximating the sum S by Sy is no more than the 1%
neglected term

-
il
-~
i,

 [— | | . |

| T ¥ | | |~

| I | — | . ™ — . N | ~_ ¥

[ S| | L_F A Far] = 1 1

| AT | AN 17+

i P i A Firl
Jan 31-1:51 PM



9-1 day 4 BC Calc (2_19_15-2_20_15).notebook

Ex2. Z{—l}”“\i\
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a.) Approximate the sum of the series by its
first 6 terms.
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b.) How good is thls approximation?

Srror < =7
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c.) How many terms are needed to have an
error < 0000017 X0~
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Ex3. (17" \ 11? 4,

a.) Approximate the sum of the series by its
first 8 terms.

b.) Find the error.

Ol L

b.) How many terms are needed to have an
error < .008?
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This series has both + and — terms but it is not
really an alternating series because the signs of
the terms do not alternate. How would we
determine if it converges or diverges then?
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Absolute and Conditional
Convergence

1.) . is absolutely convergent if

>la,] converges.

2.) 2% is conditionally convergent if

> a, converges but .| diverges.
=1 el
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S S converges absolutely
Y =L converges conditionally

(alternating harmonic series)
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Ex4. Determine if each alternating series is
convergent or divergent. Classify any convergent
series as absolute or conditional.
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Homework

Alternating Series worksheet
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