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Topic11 continued ...

Recall
,

for a power series

an(x-x= a + a(X-X
+ az(X - Xo) +...

centered at Xo
,

there are

three possibilities :

ofthe series only converges when X = Xo

diverges diverges

11111111111111 X

Xo

converges

r = 0 is the radius of convergence
-

② there exists 30 where the

series converges when

Xo - r < X(Xot r

diverges
converges diverges

/Isof r



It can converge or diverge at

the endpoints .
Here r is the

radius of convergence

othe series converges
for all X

converges

/X/////// X

XO

Here roby is the radius of

convergence
-

:Recall

Sin(x) = X- X+x*+...

cos(x) = 1 - Ex + x- -X+...

Here X
.
= 0.

These converge for all X.

radius of convergence r = - .



Ex: Recall

In(x)=
= (X - 1) - z(X- 1)+ 5(x- 13- -

In calculus you show this

converges
when O < X = 2.

In(2):
diverges

r= 1r = 1

1+

diverges Converges,114/1/1011111#
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For example

In (2) = (z - 1) - 2(z - 1)+ 5(5 - 1)3 + .

=
- E - [(z)+ 5)-z)3- ..

-

Exi
If-1X11 ,

then

tan"(x)=
x

= x - Ex + Ex- Ex+..

converges diverges
diverges

1/1/11111111111
- I 0 = Xo

radius

1-1 of

r=1r = 1 convergence
r = 1



#fact (Approximate It)

# = tan (1)

= 1 - - + 5 - z + m

-
If

f(x)=(x-x

has radius of convergence
a o

then And



# Find a power series

f(x) = X centered at Xo = 2.

We have

f(x) =
xx

f(x) = 2x

f"(x) = 2

f((x) =

070 from

: here

So ,

↓z

f(x) = ++(x-2)+(x-2)

(x->+(x -2)
Y



uni
all zero

Thus ,

4+ 4(x - 2) + 1 - (x -2)

This converges
for all X

since its a finite sum .

Su
,

r =

-



em: If

f(x) = 90 + a
,
(x- Xo) + an(X-Xo)"

+ ag(X-Xo)3 +...

has radius of convergence
+ >

ther

f(x) = a
,
+ 2az(X - Xo)

+ 3a3(X -Xo( + ..

and

Sf(x)dx = a o
(x - Xo) + (x- x . )"

+ (x- Xok + x

and these both will also have

radius of convergence r.



Exi

(n(x) = (x - 1)- (x - 12+ 5(x- 13)
- f(x - 14 + .. Shas radius of convergence r = 1 ,

converges·
Then,

*= (n(x)

= ( - (x - 1) + (x - 1)- (x- 13+ 1

has radius of convergence r = 1.

converges

X
= Xo


