
A series of the form
3

③ Cn ( ✗ - a)
"

= Co + C ,
: -a) + Cz (x-a) + ↳ (x- a)t . - .

n=o

is a
"

power series
centered at ✗ = a

'

:(Here a is a constant
,

✗ i. a variable , and each cn is a number that does

not depend on ✗ .) When 9=0 we have

Is CnÑ = Co + C
,
✗ tCzÑ + <3 is + - - .

n=O

Each power series determines a function

f-G) = £.
Cn ( x -a)

"

n=o

The domain of this function consists of all numbers

✗ for which the series converges .
This domain is

always an interval centered at ✗ = a , and it is called

the interval ofconver.ge# of the power series-

Eixample Geometric Series ! !

f-G) = ③ ✗
"

(power series where an =L forall n)
n=O

This function has domain (f) = {✗ where 1×1<1} = C- 1, 1)

and we have a formula

f-G) = ¥ = Ii
,

- Kx - i
h=o



someI-x-amptsofpowers-er.es
←
9=1 ,

1) ③ n2( x-D
"

= (x - 1) +41×-15+91×-11
>

+ . - . Cn = is
h=0

a) Éñ(✗ -11-5 = ¢-1T /+ 41×-11-1
"

t 91×-11-1
>

n=o

3) ③ n' ×" = 0+1-+4×2 +9×3+16×4 . -
n=o

4) In' i'
-5
= ✗5£ n' ×"

n=o n=o

5) ③ 1-1%25 = 0+1--4×2 +9×3-16×4 . .
n=o

6) £5 ×
"

= ✗2+4×4 +9×6+16×4 . - .

n
'

0

D) h2 ✗
3h + I

= ✗4+4×7 + 9×10+16×1> + - - -

n
= O

N

Fores If we write Irix
"

as £cnx
" then

n=o n=o

on = 0 for odd values of n .

In fact

cn={
0 when nisodd

(E)
'

when n is even

For If we write In- +3^+1=72 cnx" the- cn=o
h=o n=o

whenever n has a remainder of Oorz when divided by 3



Interval of convergence I

Every power series

③ Cn ( x - a)
"

= Cot Gcx - a) + calx-a)
'

+- i -

n = 0

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 .



Exampled
① Is ×

"

,

R=l
,

I = C- 1,1) (geometric)
n=o

an
✗
n

3
"

② ⇐ n-×n .

① Use Ratiotest : ←
4--0

lantll

☒
= 3""n¥""_ .sn#n-- 31×1 ,¥ If 31×1 =L

so
,
series converges when 31×1<1 (means 1×1<43)pand diverges when 31×1>1 ( means 1×1 >

'b)

% The endpoints are ✗ =
-Ys and ✗ = 11-3 .

so

checkr-J-a.FI?-sFY--.Eg'-n diverges . PS

checkx= E.Et ;-)"=I
c-D

"

u,

I converges
.
AST

Include : I -_ [ - 's
, E.) , R= 'S

③ n÷¥x" .

=n+ ,

✓ neier lessthan 1

I

Ya¥=§¥¥F, ?Y = # 1×1 → •
n-so

if n -10

conclude The series always diverges when ✗ =/ 0 .

So R=0
,
I = { 0 }
y case applies here .

So power series converges

only when ✗ =0 .



④


