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Alternating Series
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d (-1 *a = aj—aptaz—... or Y (1) ax = —aj+ap—as+.
k=1 1

where a, > O for all k > 1.

Theorem

If{ax} is a decreasing sequence of positive numbers such that
limk_,0 @ = 0, then the alternating series 33> (—1)*'ay and
S % 1(—=1)ka, converge. For either of these convergent series,
if s is the sum and sy, is the partial sum of the first n terms, then
ISn — 8| <lant1]-= Ay

0L Qg oy £ g
Xy Sonte = San € Canet — Ranayg 25,

“ey

2/9



Proof, Continued

¥m Sin 47 '_/S;)\Vl’el T Q;va&g_"l" Qj_vwg <S

Aok |
S = S “+ Q_ <
Mwi%
S
"0 Sh

257 Sy Ss32Ts550
nasked inbervaly

l(g.ih)g)_vw\’& {7 l Son~ k/ggu\ ‘7%%\
—> 0 ac h=ge D () [ G

N7\

3/9



Proof, Continued
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Proof, Continued
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Alternating Gconiciiic Series. Absolute Convergence

Example

e 1 1
- k+1_: _ R
;;( 1) = 1 stz g2+t

Theorem applies, and this alternating series converges.

Definition
Let ax be real or complex numbers. The series
(o)
PBLT
k=1
converges absolutely (is absolutely convergent) if the series
with nonnegative terms > "2 ;|ax| converges. The series

> %1 ax is said to be conditionally convergent if it converges,
but Y7 {|ax| does not converge.
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Absolute Convergence Implies Convergence

If >~ 21 ax converges absolutely, then it converges.

iTﬁl converse is rt Yre
1 1
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Proof, Continued
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The Comparison Test

Letay > 0, ¢k > 0 and dx > 0 for each k. The following
statements are true:

@ Ifthereis an N such that ax < ¢ for all k > N, and
2_k—1 Ck converges, then ) i° ; ax converges., - ./
Z~

© Ifthere is an N such that ax > dj for all-kgeMN; and
> ke di diverges, then Y" . , aj diverges.
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