Convergence for Alternating Series

A series in which terms are alternately positive and negative is an alternating series. Here are

two examples. \ a._. V=R an-\-\< a"

- ’ q7+777+77.-- (First term is positive.)
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Alternating Series Test

(First term is negative.)

If a, >0, then an alternating series

2D'a, or Y -1)a,

converges if both of the following conditions are satisfied:
Sges f bl of qudiions 3 satafie
1) lima, =05
2) {u,,} is a decreasing sequence; that ior all n.
=

Sep 23-11:35 AM

>

Is the alternating harmonic series Alternating Series Test
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If a, > 0, then an alternating series

Sva, o Y(1"a,

erges if both of the following conditions are satisfied:

2) {a,} is a decreasing sequence; that is, @,., <a, forall n.
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Suppose an alternating series 2 a, satisfies the conditions of the Alternating Series
e
Test; namely,
lima, =0 and {a,,} is a decreasing sequence ( a,., <a, ).
row

If the series has sum S, then

where S, is the nth partial sum of the series.
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Given the convergent alternating harmonic series
2( 1y -1 __+1,1+L...

a) Estimate the sum of the series by taking the sum of the first four terms. How accurate is this
estimate?

b) How terms of this series would we need to take in order to gel a partial sum S, within
oms%mW s,
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‘Given the convergent alternating harmonic series
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) How many terms of this series would we need to take in order to get a partial sum S, within
0.005 (two decimal places) of the sum S,

2ot amede Q
Sy=k 'l":‘\’T‘i

TN )
\S‘S \ < O‘I—Hl
(s'-fl) |

OC-'Ll) 5_
I3-%\<t

e <
TS—‘S

Sep 23-11:39 AM

a) Leta, = % and let § denote the actual sum of the series. The error estimate tells us that

|s-5,/<a,
where §, is the sum of the first four terms of the series. Using a calculator, we find
S, =1—l +l—l=0.583333
2 3 4
and a, = %:0_2. Thus if we estimate S by S, =0.583333, we incur an error of 0.2,
which means that
|s-s8,|<02
0.583333-02<5<0.583333+2
0.383333< §<0.783333

We want |S - 5, < 0.005, and this will hold if &, , <0.005. Because a,,, = L, we

it el
require ﬁ <0.005, which is satisfied if #>199. Thus, we need 199 terms to get two
decimal places of accuracy. This gives you an idea of how slowly the alternating harmonic
series converges. The sum of the first 199 terms done on a calculator would be

199 .
2 =0.695653
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S. CONDITIONAL CONVERGENCE
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Consider the following two series: " b or 9

LI T g [ I
(DL s g = L e ee 4=
WRTTENSTY nd TV TR
~ e -

-
0 they .onver e? g -! <
D¢ thy° o m ’:\n '\l o @

L a.: 0 7‘\=

me W o,
A, <0 :_)(‘" "y

C onvas by u«!.\\'\-d\b

Sep 23-11:42 AM

Sen Tertd

What if we took th§ Absolute Value?
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Absolutely Convergent Series

The series g a, is called absolutely convergentjf the series of absolute values

Y la,| converges.
=

Conditionally Convergent Series

The series @ is call ditionally convergent)if it converges but the series of
: —

absolute values z Ia,,| diverges ot
——

Absolute Convergence Implies Convergence
If the series z‘an‘ converges, then za,, converges.
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Determine whether each of the following series of constants is convergent or divergent. Classify
any convergent series as absolutely or conditionally convergent.
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Determine whether each of the following scries of constants s convergent or divergent. Classify
any gent scrics as or conditi
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