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10.7 Power Series

are infinite sum of poly's .

@an(X-al"=o + AIX-al + QIX-a.

ai : coefficients a: center
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dir
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R
,,
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div.
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X

> X-a < RIC: interval of conv

a- R A a+ R
Powers couv abs. - R(X- a < R

R: Jadius of convergence. a - R(X(a + R

Note: To find R and IC we apply RT.

Ex
.

X" (a = 01 geometric since 6= X Ex
. Find R and IC for ?

n = 0

= 1 + X + X+ X+ ... &

Ex"conv
. abs.

&
* Lix"Apply RT: lim Ani

-0 n= 0 n->X

If IXI)I then X converges to antyne X

n to
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n = 0
R= L L

IC = 1-1
.

11 R= 1 so (c = 1 - X , xlor IR S
R=

1
,

a= 0

fix) =
1 forIx1 , we can approximate and R = X.

1 - X

fix1 by PolX) = 1 P
, (X1 = 1 + X This means that*x" conv. Abs

.

X

P2(X) = 1 + X + x b(X) = 1 + X + x+ x3

* Summary&

21.11" x Apply RT: limAna Power Series
n = 1 U

n+ 1 V
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=
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= Xn CONV.

div
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n+ 1 S n +1An Xn

Xlimn = abs. condit

If X < I then can conv.
abs

.

div.

Conv.abs. div.
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a= 0

Check endpoints for conv.
conditi

N

X =+11-
N=1,

21,.,. -

H

n = 1 n · IHS) div.

X = 1 H .
IAHS conv but not convbs

.
since [An=

-

so conv.
abs= 1-1 , 11 and R= 1. at x= 1 conv

·
condit

.

div.

1 = 1- 1 , 1]
.
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(nnx"Apply RT: Lim An
Ann->
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an+ 1
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In in+11X

n+ 1

An InnXX

↑ Lim Innt2Hopitall =X

conv. abs. =1-1 , 11 .

div
.

converts
. Giv

R= 1
I

a= o !
Check for conv

.
conditi

at X= 1 & In n div
. by allterm test.

at X = -1*In 1-11"div
. by uth term test.

n = 1

12 also (1 , 11 .

Ex stInux" conv
·

condit

Ex
.

Find 1)
,

R
,

conv.abs
,

and conv.
condit ?

S"x"Apply RT:ImAn a -"Apply RT: limAna
n->N An

n+ 1 n+ 1
any

=
3
* y

= 3X and = IXn n31X-11
I =-an 39XX (n+113 yu+/ IX-111 3(n + 113

lim 3X = 3 X(1 x < ] X-1limnXn - x

div.

Conv.
abs

. Giv.

so- <X] a
> IX-1113 so-3 < X-13 therefore-2(XY3

cour· abs.
: conv .

abs= -, 11 and R=

]
. : cour· abs

.
=1-2 , 11 and R= 3. 2

check endpoints for conv.
conditi check endpoints for conv· condit :

a=!

at X = 11 * n* div by n term test at X = -2 *t H cov by As
n = 1

X
at X = -1 *E34n- div by nth term test at X= 4 NE- conv by P-sexiests

since both endpoints div
.

K = 1 , 1 (= [ - 2, 4] .

Note that y B= +X +1 At X = -2 and X = 4 does the series conv.
Abs.?

is conv. grometric Series since IXI so 10 < 1
.

Not Yes

its X = - 2 and X= 4 *= -2 and X= Y

conv· condit conv. abs.

7 no point (x) where the power series conv.
condit.

Hence the power series convabs. YXEC.2 , 4].
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31n ! x"Apply RT: im An e

n-> An

and =
I+My Int
! XX

Xlimnt = X.

This infinite series diverges for every X

exept X = 0 since X*0 = 0
n=0

R = 0. E
div. Cour.div.

&

a= 0

Theorem : Assume AnX"= AIX and GnX= BIX converges Abs
.
OX

Then 1[AnX")
.
(Ebu X") converges Abs

.
to AIX)

. BIX1 on IXICR.

Theorem : If An X"conv
.

abs
. on ICR

Then [AnHX1"conv
. abs. on fix <R

for any cont
. function f.

EX.X=+..i

This meansX"conv.ads. to on Ix

&"= I + +M= if i
1 - 4X2

so "X")1 ,
XS+I

f(x) = 4x" cont
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Theorem : Term by term Differentiation :

If fix=An(X-("= do + a , X-M + A(X-a-

Assume this power series conv.ubs. on IX-RKR

and If fix) has all desivatives on X-C < R then

#x =Enan(X-cY= 0 +a, + 20, (X- 4 + 39
,

(X-x"+..

n-2

fix_ in -1an(X- = 0 + Can +, (x-c + Ayx-l.

Theorem : Term by term Integration :

Assume f(x)=Un(X-c"couvads. on IX-CIR

= 90 + a, (x- x) + ac(X -x+ ...

Then /f(x)dx=Unic + C on IX-CR

Ex. Identify this function :

fix1 =#"yi W * 1
.

n= 0 2n + 1

alsin"X 6Icos'x cItanx Useix ?
conv. abs.

compare with anix-al" > A = 0
> ato !n= 0

fix = X- 1+ X-

X+... on (d) so flo
7

f(x) = 1 - X+ X"-X
*
+... on <1

conv geometric series since v= IXY = X'sl so IXII

fix=

x
=

1 + X2

(tax =1 dx f(x) = tanx + 2 I we need to find

but flo) = 0 so C= 0
.

: f(x) = tan"X
.
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