
 

Them9.2.2 RootTest Cauchy

a If r 1 and KEIN sit

Halter n k

then Exu is absolutely convergent

b If I KEIN sit

In 1 n k

then Exn is divergent

Pf a If Walker n k

then IXal r nak

Since Σr is convergent for O rat

ComparisonTest 3.7.7 Elxul is convergent

b If exalt 1 then Ixal 1 n k

Xy 0 as now

E Xn is divergent nᵗʰTermTest 3.7.3

Cor9.2.3 Suppose r this Xn exists

Then
r 1 Exn is absolutelyconvergent

ts1 Exa is divergent

Noconclusion for t 1 see Eg9.2.7 b later



Pf If rat then t renal I KEIN sit

Xater ct n k

then part a of Root Test Ixa absolutely conveyent

If tst then I KEIN sit

at 1 nzk

then part b ofRootTest Exu divergent

Thm9.2.4 RatioTest DAlembert

let Xn to n 1,33

a If oct 1 and KEIN sit

It r n k

then Exu is absolutely convergent

b If I KEIN sit

th 31 n k

then Exn is divergent

Pf a n k ixnlsrixn.it r ixn al fix yn

If oct 1 thenEyn Σ r IXKI 1 Er is convergent

ComparisonTest3.7.7 Exal is convergent

ie Exa is absolutely convergent



b n k In Kny a a kid

Xn to as n w Exa is divergent

Cor9.2.5 If Xn 0 n 12,3 and

1 r as It exists

Then r 1 Exa is absolutely convergent

r 1 Exu is divergent

Noconclusion for 1 see Eg9.2.7 c later

Pf If 8 1 then r e r 1 KEIN sit

Eh stist n k

Part a of Thm9.2.4 Exn is absolutely convergent

If tse then IKE IN St

TT 1 n k

Partb of Them9.2.4 Exu is divergent



TheIntegralTest

Def Improper Integral

For AGR if f E RTab b a and

1 Geoff exists and too

then the improper integral 5 is defined to be

Saf Iosif

Thm9.2.6 IntegralTest

let f t 0 decreasing on It 1

Then E f k converges Sif legs s exists
Inthiscase

feats Etck Ef k ftctsdt.tn 1,3

Pf
rt

fso decreasing k 2,3

f k Spi fade f k t t

Eaf k E Shifts dt Ef k t fast ten d



let Sn E f k
Then we have

Sn fu S fladt Sn 1 Vn

5 flat Sn fill S fit at n

i Ann exists less fits It exists bdd increasing

E f k converges Sif exists Gal f exists 95,7exists
seebelow

Using 4 1 again if man then

Inifck EnSi fits at Enfik 1

Sm Sn Sifted Sm i Sn 1

Hence man we have

Sni fledt Sm Sn Sifiedt
letting m cs we have

Snifft dts s Sn Sifitsdt
where S flk

Finally
Claim Let f so on 1,87 FERTI b b 1 then

less fledt exists feb5 fits at exists



Pf Assume GoSitexists
b i IntN sit he bent

infact n largest integer b

since 5 0

fight Heidt f faldt
Since b o n co and

lessSifted Leaf fetidt
i ftp.ffitldt exists and less fieldt

AssumeAS it exists
Then subsefSif has limit equals 81 t

This completes the proof of the integraltest



Egs9.2.7

a Recall Eg3.7.210

Ente nE t k led 1 1 is absolutely convergent

tunt so

Using Limit ComparisonTest II Thm9.2.1

has aim Go t 1 10

It is absolutely convergent

b However RootTest Thm9,22 doesn'tapply to Ent
infactEhp p o

1
hp 1 and

hp chap 1 since n 1

both conditions in partial patch don'thold

And the Cor9.2.3 cannotbe applied too

r tea to 1



c RatioTest Thm9.2.4 and its Cor9.25 also don'twork

for Ent

hey ftp 1 To tamation

fromRatiotest


