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powerscries.cn
Recall : if flx ) is a function such that f

'
(a) exists

for Osn SN
,
then f-(x ) has an Nth degree Taylor

polynomial
N N n

aota, (x-al + adx-aft . . . tank-a) = Ean (x-a) , (*)
h so

n)
where ans f

'
(a)In ! for all n .

We want to let n -soo in (*) , and consider series
like

D n
n

Ean (x- a) = aot a.(x-a) t . . . + an (x-a) +. . . ( * * )
n =0

We call such series (whatever the an's may be)

power series .

TODAY'S BIG QUESTION :

where (for which values of x ) does (** )

converge ?

The ANSWERS lies in the ratites .

Exampled. Discuss convergence of

A h
← (x-2)1- -
n-- I n .3h

°
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Solution. nt , htt n

n' 'I'o/ant/- his . /
Gh (x- 2 ) (htt)-3h"

This.ftp.nn/--1xjIhins.nn..,--xI-2
.

3
So theories qconuerges absolutely if :

3

Ix- 21<3
-3 ex - 2<3
- 12×45

.

1×-21
It diverges if -3>1 , i.e . XL - I or X > 5.

We check the endpoints x= -I and x=5
separately :
ax. - s :n¥

.

'
n

D

= Eh : converges conditionally .
h = I

"ix. s : i-E.cn?3nI-nE ?÷.
= I l - diverges .L q

-

h =/

- JC XLT
, converges if

- 15×45
, diverges otherwise .
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SUMMARY : the series converges absolutely if
- I <x c 5

.
It converges if - Is x s 5

,
and

diverges otherwise .

We call :
• [-I

, 5) the interval of convergence ( IOC) of
the series;
-
--

• half the length of IOC the radius of
convergency of the series (

=3 in this case!

Example I illustrates :
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THEOREMCpowerscriesconuergeuI.in:÷÷÷÷÷i÷÷÷÷÷i±÷⇐÷for some number L
,
with Os L s . Then :

'

(a)The series converges absolutek for IX -alt
-I .

(b) The series diverges for IX-all.L >I.
(c) The points where Ix -al - L =I must be checked

separately. I
(d) The ROC of the series is to
(e) 1=0⇒ absolute convergence for all x .
(f ) L--a ⇒ convergence only at X- a e



p.SE#amples: discuss convergence .

N n

2) I a

h =P

Solution

n''Iol . 1=1×11%1--0 :

htt

absolute convergence for all x.

I0C : C - no , a) .

Roc : too .

3) I c. Dncx -D
"

.

< -

n -- l n

solution ntl ntl

hits,") •c.it#nnlntl--nhIso/ttkx-D.nn/=1x-llnsizhhl-
I

= Ix- Il
•

Converges absolutely if :
Ix- lls I

- I < x-is I

0 < x - 2
.
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Check endpoints :

Lil x --o : ÷,

Co- D
"

= : diverges
n

Iii) x -- 2 : ¥, tnI (2- 1)
"

= n¥,tnI : converges conditionally

IOC : (O, 21 . Roc : I
.


