
 4 Alternating Series

A series an is said to be alternating if

the terms an alternate between positive and

negative values

Ex y I I t t t t t t t is

alternating fit is known as the alternating

harmonic series

Ex I t t t t t t f f t is not

considered to be alternating sign must change

from each term to the next I

Below is a very simple test that can be used

to show that certain alternating series converge



The Alternating Series Test AST

Consider the alternating series

l int bn b bat by by t

where bn O for all n If

lil bn is a decreasing sequence and

ii fits bn O

then c int bn converges

Let's apply the AST to the alternating harmonic

series E Y I I I I t

Here we have bn ht Note that

lil t is a decreasing sequence
and

hit him I 0



hence by the AST É It converges

Remarks about the AST

I Will also work with series of the form l i bn

Igt i bn etc Just make sure the series

is alternating

2 If only Ii fails i.e bn is non decreasing

the AST provides no information

3 However if Iii fails i e fits bn 01 then

him l i bn ONE hence E s i bn diverges

by the divergence test

More Examples

a Ea ti sin I sin E sinks sin E



Try the AST with bn sinful Note that

ti bn is decreasing as ya y sinx

seen in the graph on V

ithe right xHy Iz 72

Alternatively fix Sin fat is detreasing since f txt costal o

it fitsbn finessing sin 0 0

Hence l i sink converges by the AST

131 s i e e te't e te e's t

Try AST with bn e Note that

i bn is decreasing sine fixt e has derivative

f'txt I et co everywhere

However we can use theit fits bn time é I 1
g



Since first it e ONE lit jumps between L and 1

sm e diverges by the divergence test


