



































































































































Lecture L111 513.8Thealternating seriestest Absoluteconvergence

Ip tonic We studied mostly ansengence criteria forseries of positiveterms
Tests athand comparison IntegralTest

a limit amparism Root Ratio Test

Q What about series that don't hare constantsign

Nd A criterion for alternating series leg 94 s 1 it g

sIneatingSeries
Aerating Suite Pick an alternatingseries E c is in with

1 an o fr all n
2 lying an 0

I
nagana

decreasing sequence 19 azz as

Then
an 9 taz taz ay tag antuges

Why MIstratigy Lookat partialsums with enn and odd indices

S 20

S sa y g g

Sitges
Sz a z S Sy 53 ay 53

Sy tag Sa
continuing in this way we get

Santy San t 1 ight ite an

Infant
San

Santi Sant i Entz Sant Gantz Santi

So Sant S z nti San for all n I



Similarly say SanathDIII't l NII Sant n

Szent H San 2 H Gn San 2 52 nti

so Sant Santi I Santi fr all n 1

Weset

i S 75 55 S 7 Samy odd indices

2 Sz C Sy C S C Sg C C Sam EVEN indices

3 Eatin Sam Sant E S my 3Sanluis increasing
boundedaborebyS

Sant Sam 7 S2 my 3Sam Em is decreasing
boundedbelow bySz

Conclusion Both sequences converge Write allin Sam La
52kt Sze t l it

2kt
y his Sam 54

But I Sak Sant 1 1TIE I anti O E L ha

14
o

D

Curation Same result works if c 3 are true fr n largeenough

EXAMPLES IT l 1 II alternating butdiverges because

4 2 F t to

ITe ight by alternating

an bye is positive an 6 L'Hopital

fix hf is decreasing flex t.tt lfyco
So an is decreasing Tox I



25330
The series converges by the Alternating Series Test

Q What if the terms change sings withoutalternating

2 Absolute Convergence

Def É an is absolutelysnugent ifÉtaul avenges

Impose An absolutely convergent series always converges

Why Lookat the series for bn anti ant 70

Of bn E zland II aland auruges so Eibn converges

by comparison Test
Now an bn lanl so by Limit laws we get

II an Ein É tant also avenges

annuges anterges

Aage We have a lot of tests for absolute unrengena
Warning The annexe is false in general

Et aways tolna but É I I Ét diverges
So I

t
is not absolutely annergent

Def Series like these are called antionally enraged

Gnat If É an is conditionally annugent thenby rearranging
we can makethe new series convergeto ANY prescribed value or esen

diverge see Thurenz in Appendix A13

Next we show an example optimal reading



153EXAMPLE i th z t t t t t f f t EI Can Lightly
Multiply by E

ha I I I I I
Addthe 2 series term by term as follows

luz I I I I I I I t t t t t

the I I tf f th t

341 I to t I tf to t f tf t It bn
We see that this.is namaggementfth original series but

the sum is different luz 3kg
A a beast t

2kt 2
o if k even

bar 421 t l a I ttf
t

at it k is odd

So the sequence Ibn has the same terms as an butreordered

Theodd terms 92kt appear as baht
The evenTerms appear I disappear depending n 4 In or not

Gantz II disappears from It t É 0 but

ans im 3 t't sign.es ikE
9am appears fun Emt't Ift Im

t
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3 Moreexamples

If l it II It Ight
is conditionally convergent

É diverges p series with p ta

an is positive liman o an i
n o

s decreasing

tax y so fix I so for x o

So the series convergesby the Alternating SeriesTest

If C 1 sigh is absolutely annugent

I shh E Is I ing annerges pseries withp g i

so
Suge annugesby Comparison Test

II c it ln Tn II c 1 by
This series convergesby the Alternating SeriesTest

c an And o fr azz 4 an go by LHospital

3 Lex by satisfies fix thx thy so fr x 1
So an f n is a decreasing sequence

Q Is it absolutely anurgent
Ratio Test a biff by beefy I inandusin

14.44 es es DIET
go
chop

f x so



153

lis II Its II less
L'hop

ANSWER It is not absolutely convergent

I l 1 he by tu fr n 3 I I diverges
So nÉ he also disenges by Comparison Test


