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8 Consider the power series

jet(c -1),
n= 1 D

let =-1 , then the radius of convergence ofLeta
is R= 1 (by the Ratio Test)

Hence the interval
, of convergence for 2 is 10,2)

together (possibly with x = 0 andor x=2).
N

/H (0-1)= which is divergent. (=For a=0 , n=1n

For x=2 ,J (2) = In ( ) e
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' Interval of convergence is 10 ,27
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Exercises RT = Ratio Test

-

CRT = Cauchy Root Test

M

(i) fn(x) =
Ax R = 1 x= 0 RT
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(ii) fn(x) = Hen O N

R = =
S
c= 0 CRT

5 n+1 16
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(iii) fu) =

Eat (x+3) R = ↳ CRT
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/= - 3

(iv) ful) = (x" R = x ,
=0
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(V) fn() = (-2) R = 0, x =2
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$10.2 Differentiating & Integrating Power Series

Thm 10
.
2- 1 (Continuity(

Let f) ansh be a power sinesinth radius of=

n=0

convergence R , then fo converges uniformly on ER,Ri)
&The power series is continuous for RJE (O,R)

.

Roof By Theorem 10
.
1
. 2 , the ratio test gives

=/in (a) = Ilant) , so Bankr and Blainea
have the same radius of convergence .
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SinceOR
,
< R

,
we have & ap, Pr , converges uniformlyS

n=0 *
&

N I anzt C .
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by the Motest , using I0 I converges , and n =0En=0
my comparison

194 = Lanke= /IanR"I - lan R,- mich
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Corollary 10
.
2
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2 The power series Ianx converges
-

n=0
-

to a continuous function on the open interval -R ,R) .

Rot If -FR,RI
,
I some R < R

,
<Ry

, Ri) (R,R) 1

and then byThm 10
.2
.
1
,
the limit of the series is

continuous (uniform limit of a sequence of continuous
Thm 9. 1 . 6functions is continuous):--

&

Comment We emphasise that the series sum
may not

A

-

converge uniformly on the full radius of convergence
ER ,R) .
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If the power series ance" has radius of convergencen=0 &
n+I

n- 1R
,
thena

nance anda also have
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-
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of First observeThe differential" seriesna has RoC Rd= R↓

n= 1

O Inan/" = Sim law I'm OB= 1 = lim
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19 n = E = BH =

d Rd n
-> 0 n-D n->

the "integral"series = an
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has ROC R== R-
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n+ 1
·n =
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O lan- lim Can IBl = 1 =Lim =
Lim

--
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RE n-> n-> x R
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%. RI= R and Ry R. lim n = /im 1
n
= I

-N n->0 (n+1)
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