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Ross12.10 12.12 14.2 14.10
Rudinchp3 6,7 911

12.10 Prove Sn is bounded iff limsupSnl to

E if Snl is bounded

thenthereexists MEIRSt SnlEM fortn
i supIsnt new EM to tn

hence limsupIsnt to

2 if limsupsnl to

thenthereexists MEIR st limsupSnl M
Sime sequence An sup Snl n N converges to M takeEa

then thereexists NieIN st sup Isnt n N M Cl

sup Isnt n Ni Mtl

Isnt Mtl An N

takeN Max Isil Sal 1531 Sol Mtl

i Isn EN tn

hence Sn is bounded
I














































































































12.12 Sn sequenceofnonnegative s

On sit sat Sn

a show liminfSn Eliminfon Elimsupon ElimsupSn
hint forlastinequality showfirstthatMSN implies suponin in Et sitsat su t supIsn n n

liminfOnElimsupon is obvious Soonlyneedto prove limsupOnElimsupSn and
limingSneliminfoni NTS limsupOn ElimsupSn

takeMandN St N M N

then On Sits t Sn

In sitsat Sn t Swe Sweat Sn

sits t t su t t Swt t Swe t Su

n M

h sits t t su S sat i t Sw

n SwatSwat t Sn s supSn n M

OnIntlSitSat tSw t th Swt t Swe t Su

S Sat Sw t supSn n M

supon n m tufts sat Sn supSn n in

himsupon n M E Gingtu sitsat saltftp.supfsn n in

limsupon E Ot limsupSn

limsupon E limsupSn

DWes limintSnEliminfon
let an on bn Sn

On Sits t Sn

an Il bitbet tbn

limsupSn liminfI Sn Asn

limsuplan E limsupbn














































































































I
limsuplan I limsupbn

limsupt on Z limsupCSn

liminfOn I liminfSn

himinfSn E liminton E himsupon ElimsupSn a

b show if himSnexists then limon exists and limon himSn

by7hm10.7 if limsnexists liminfSn himSnelimsupSn

by a liminfon limsupon

Thm10.71 himOn liminfon limsupon himSn

c Givean example where limonexists but limsn doesnotexist

limSn doesnt converge DIVE

m y

Jjhimon I

a IIE b Y

bn I fim Y to

Em I.tn In

jiggingsty
1 PEIDivbyPseriestest














































































































a 2 d 27
2,3 3Ent P I limo himÉgII timing

i converge by Pseries

him If fins311th

I s I

converge absolutely byRatiotest

e I't f Z In
himanti feinstein

lim Ant limb o
figs th limInthy 0 nos

e mug

M E t

I
I convabsolutelybyRoottest

g If

list

him Hitt I I

i conv abso by
Ratiotest

14.10 find aseries Ian which divergesbyRoottestbut noinfo

divbynottest limsuplang I
noinfobyRatiotest liminflang ElElimsupanat

try an z
n

limsup an t 2 y

E 2 E














































































































y
ratiotest ang

2 14 a cand e zana In
limsupand is

liminfany 0

i noinfobyratiotest

Rudinchp3 6,7 911

6 convergence divergence

a An Ft rn

partial sum Sn I an F t

himsSn him F l is

Diverges

b an Flyin
fifth s n p312 t

t
t cont byPseries

divbycomparisontest

c an on 11

flyfault limo na 1 n't l no i i i o at

anv.byRoottest

d An In Zee

cased 121st fits n

div














































































































div
cast 121 1 him if t
Casey 12141 himIan I

case4 12171 In ETI
conv by
Comparisontest

CMVbyfact limp
o

Up o

7 Prove convergenceof Ian implies convergenceof Etan an o

ByAMGM inequality XYZFy
ay Exty

2 2 2 1 Ant

I1 am
conv.by
comparison

test

9 Find radiusofconvergenceofpowerseries
a In'zn
roottest D limsupIn't'd light 1 Ioanx aner

Tha letImplant Letpity
ofconvergence

Raj
hi

ixia zana isabsolutelyconvergent

if11 R Eaux isdivergent
iflxR itdepends

b 2412
ratiotest a ftpAE lim1E i I

him 1 0

R I n














































































































a Ez
roottest D limsup I 2

R I E

d EEZ
roottest d limsup E

R I 3

11 given An o Sn art tan Iandiv

al Prove Ethandiv

i An unbounded

thenAnan is also unbounded

Ifan div

Iii An bounded ie AnEM

thenEthan729in Ian
Ydiv

b Prove Gift 8 a 1 sit
and deduce 2Gtdiv

Sn4 An70 Sue Sn th

t as t t's
Anti t t Antk
SNtk

Sntigft














































































































I

assumeGIconv
then o ELI I NEIN St

e gift 91 1 Sta tr

Andiv Sn unbounded i Sns is

let k os

weget E I which is a contradiction w Ecl
Hence 2En diverges

4 pure safe I
deduce 297 conv

Su Sn kn71

of Estes I

EE Elt É II In itat sit sit at
then all partial sums Eoff are boundedby it at
Hence Iggy conv

d Ethan Ethan
I Gian t En
I InvbyPseriesconvbycomparisontest

till Anant
Ethan In div








 iii An l n 2K IKEIN

An2 else

Zan 7 I diverges

butEthanE E t I In conv
Ghancanbeconverge or diverge


