



































































































































Pfof Thm9.4.10 Since a b C R R occal suchthat

CRCA and b CR Note C dependsonly on a b

Therefore XE a b 1 1 CR

By argument in the proof of Cauchy HadamardThan we have

KEIN sit lanx ch un k
Ex we occisc sit

GRaacbc.GR
to find a K indepof

Since EC is convergent Weierstrass MTest Thm9.4.6

Eg aux and hence Eg an x converges uniformly on a b

Them9.4.11

The limitof powerseries is continuous onthe intervalof
convergence

A powerseries canbe integrated termby term over

any closed and bounded interval contained in the

interval ofconvergence

Pf XE R R choose a closed bounded interval Tab

Sit XE a b C R R Then on a b

Zanth converges uniformly Thm9.4.10






































































































































Thu9.4.2 Faux is continuous on a b andhence at

Since XECRR is arbitrary Eaux is continuous on R R

For any
closedand bounded interval ab CCR R

Σ anx converges uniformly on a b

and hence Thm9.4.3 integrability and

SE.am E Sian

Thm9.4.12 DifferentiationThm

A powerseries can be differentiated term by termwithin the

interval ofconvergence In fact if R radiusofconvergence ofEanx

and f x Eaux for KKR

then the radius of convergence ofEnanx R

and f x Enanx for 1 1 R

Pf All conditions of Them8.2.3 on interchangingof limit and
derivative are clearly satisfied when restricted to a

closed and bounded interval a b C R R usingThm9.4.10








except the uniform convergence of the I canx Σ nanx

on a b needs a proof

By Thm9.4.10 we onlyneed to prove the following

Radiusof convergence of Σ nanx R

Radiusof convergence of Eanx

Pf
Suice n't 1 theseq ntl ant

h is bounded

theseq an is bounded

unbounded care

R O Radiusofconvergenceof Inanx o

boundedcase

Radiusofconvergenceof Inanx hissup ntl antil check

kinsup man lineup n't an h

linsup an suice n 1

R

The claim and hence the Thm is proved since

a b C R R is arbitrary



Remarks i DifferentiationThm9.4.12 makes no conclusion fa 1 1 R

If Σ tax converges for 1 1 1 R

but tax Σ xu 1
converges at 1

diverges at 1

II Repeated application of Thm9.4.12

KEIN Egux Eichhyanx KR

Thm9.4.13 UniquenessThm

If Ianx Ibnx converge to the samefunction f

on an interval r r no then

an bn nEIN

In fact an bn h f o

Pf By remark i of Them9.4.12 KEIN

fʰ x Enthy anx XE r r

f cos char 0ᵗʰ o fansk

an co same for bk


