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Topic11 continued ... )
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Lef : Awerseries is an

infinite sum of the form
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Xo is a constant (called the

Enter of the series) ,

and X is a
variable .



Ex: (Geometric series
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the center is Xo = 0

In Cak #
, you learn that

the above series converges



when-1 < X/ and diverges
otherwise ,

And when-kx11 we get
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diverges.



Here's a picture of what X's
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#I is called the radius

of convergence ofX



# In Cak If you
learn that
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The center is Xo = 0

This series converges
for all X.

converges
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The radius of convergence is r= a



For example, when X = 1 we get
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# In Calc # you
learn that
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The center is Xo = 1
.

picture of convergence/divergence :
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For example ,
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In general , consider a

power series centered at Xo :

&an(X-Xo = Not a ,
(x-Xol + anX-X

Thereare
3 possibilities :

① The series converges only

at X = Xe

converges
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Here the radius of convergence

is r = 0.



② there exists a radius

of convergence + > 0 where

the series converges when

Xo -r < X Xot r

diverges converges diverges
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It diverges when X <Xo-r

and when Xotr
< X.

It may
converge

or diverge

at the endpoints X = Xo
- -

and X = Xotr



③ The radius of convergence

is r = D and the series

Converges
for all X.

converges
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Ex: From Cal # :

Sin(x) = X-X+ X-X+,

cos(x) = 1 - EX+ +x"- -X
*
+...

These both have radius of

convergence r = X



For example,

sin() = 2- 123 + +(2) - F 12

+ (2) - H (2)
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