
Power Series centered at ✗=a :
a-= cncx-a)

"

a a-
f-G) = I Cn ( ✗ -a)

"

= 2. an
n=o

h=o

has an associated radiosotconveo.ge#.R.
with the

property that the series
• converges when I ✗-al - R , and

• diverges when Ix -al > R
.

This means that the interval of convergence I of the
power series is one of :

(a- R
,
at R)

,
[a- R

,
atR)

,
(a- R

,
at R]

,
[a- R,a+R]

T t T T

open interval half -open interval closed interval

Notice that each of these possible intervals has

center (that is
,midpoint ) at ✗ =a .

Strategy for determining interval of convergence :

① Use RatioTest to find R .

! Use other tests to determine convergence at the
two endpoints : ✗=a - R

,
✗ = atR

In the cases where R=o or R=N, step ②

will be unnecessary .



Exampte É '
.
Find Rand I

n - I

= cncx -ai
n=\

center a = 5
:÷i÷=÷I÷

Cn = ¥
1×-514+1tax = - . ¥F= 5 -4
(att)

- zntlIan I
↳ngo

what does ratio test tell us now ?

→ •
%+÷ = b- 1×-51 =Lhim

series

converg¥1 ,di§1 .

31-1×-51<1 31-1×-51 > I
④ 1×-51 > I

1×-51<3

2 I ÉmruFrÑ . > x-axis

0 T 5
5+3 = atR

Q-R = 5-3 #
which is it ?

So R=3
. and I = (2,8J , [ 2,81 , 12,8] , [2/8]



I .÷
We've determined so far

,
the power series

for values of ✗ i- an interval with radius 3

centered 5
.
There are 4 possibilities

(2. 8) = {✗ I - < ✗< 83
,
[2,8) = { ✗ I 2- ✗< 8}

(2,8] = { ✗ 12<5-8 } , [ 2,8] = {✗ 12<-5-8 } .

convergesI !¥n=É"÷ absolutely .
n=\

#
n= ,

T
here converge ? Yes

I / / = It absolutely

converges
. (p -series f' Iz

,

3€zy= £ ÷ p=z
n=l

Finalttuswer I = [2,8 ]

F- ¥ converges

Ii ÷ diverges
) P -series I ={

diverse psi

conaicrges p> )

If I /auf converges then Ian converges .

(we say IanLÉbd I



-

positive series → use Ratio Test

t
exampte

0É÷!÷¥,=-an
=L

g-
"+ '

( zn +2) I
% =a-

.4.ir/0---(3utY4-7.1O----(3nl-4) 5
"

(2n) !

= 5§II¥Gn n-→z② =L divergent

-

"

¥;%¥¥,=÷÷÷¥
n

(2+1)

note :
Cnt 1) ! = (inti) . n ! ⇒

(2+2) !

F.
= ""¥;÷ = czn+%¥;)G/

= (Zntz) (Zntl )



Networked problem # 10 - some comments



Ultimate answer :exampte

% (-15 T¥ converge ?
Is it amazon.uditia.at/g-

Not a positive series - it is an alternating series

Firstqvestion Does it convene absolutely ?
g

=
Iran

i. e. - Does I / C-150¥ / = I zn⇒ converge ?

Take bn = " = ¥
p-series

Ibn = I n¥z ← diverges
,
p= 42<-1
-

a- = I÷→ . n÷ = -
Zn+3
→ £ = C

bn n→*

⇒ I ¥+3 diverges

so Given series does not converge absolutely .

secoudQuestion-i.ca- we use AST ? Yes
.

That will show that the series converges !

but most check conditions for AST .

decreasing seque . . . . (no time for
details now )



Exampte Does the Alternating Series Test apply
to £ I-153¥ ? ?

n=\


