
Recall (Ratio test)
-

The series I an
M -
- I

① converges absolutely if nli.gg/onatnI/--Ls1 .

② d-vases if nligzlana.LI =L > 1 or fin
,

toenail -- o .

Recaeecabsolutelcond.tionelconreg.es#
① Iman converges absolutely if €, lanl converges .

② Egan converges conditionally if ?_? on converges
but

England diverges .



ratiotest-ondexamples.seThe ratio test is always inconclusive for ratios of

polynomials since .
For example, consider c-is

"NII

with an = c-'3
"

:÷3ann .
Then enjoy /

a 1=1 .

""n'

Example : EE
,
In . We could use ratio test with

f-Cx) = ÷g or we
could use ratio test

.

Let an = ÷ .

Then ftp./aanIl--ne.;ng/snti'I/--en;m.lnnI. It
= ¥ < I , series converges

.



Example

EE
, nn÷ .

Let an = nn÷ .
Then

E. la:#f- Ez. I ÷l=E:ln÷i
"

I

= fizz I I/ = tizz (H 's )
"

= e -
-271 . . . > I

so
, ⇐ nn÷, diverges .

Why is tizz (Ith)n=e ?
Take leg of (Itf)

"
.

Ligman log (Itt)
= Lingo ↳ log Gtx)

-
- I (why ?)

so
, Clt th )

'M
= et as n → a.



Example

⇐ gn÷ .
Here an =;÷,

n-11

" = gnntn⇒ !
. 3I÷= tonic

"

= Tatti
on

"
' nt:3 I aI I = king. I

CHIT = I. e =2j s1 .

Thus
,

series converges absolutely .



Example

⇐ I:*!". .
Let an -- knit

(n'+1) Cn ! )
-

s"

n
.

."I
-
- aq÷ . #s .

a

= (2n +1) (2h-12) . n
@2+52+1

so
, enigmas ( anoint = 4 51 .

so
,
series diverges .



Pegs .

DI: An expression of the form n%ocnxn -- cot CIC + case't . .÷ae÷÷÷a¥÷:÷::÷:z::÷z:
D

For example: Geometric series -2 xn = I + xtxt . . . is
h=0

a power series centered at x=o . Recall that geometric
series converges to Ige for bets I , and so

A

§ son = Is for lala 1 .
n=o

I-x



conveegenceofpouersere.es#
For a general power series , there

are three possibilities

for convergence of ⇐gCn Cx-ash .
Theorem ( convergence of power series) : for ⇐ an Cx-ash,

÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷2- €g Cn Cx- as" converges for all x (
i- e R = a ) .

3 . !§o Cn Cx-a)
"

converges at x
- a ( i.e 12=0 ) .



Radiusofconvagencei

For Enzo on ; radius of convergence , R = I

interval of convergence if REC-1,1) .

• In general , we need to examine ( for Rso) the

endpoints x= a ± R to see if it converges
there .

•A good way to find radius of convergence is by
ratio test .



Example '-
II. c-on

-'

÷? =
x - It + . . .

say : Define an =
c-"
"'

II . TITI = II! . ÷n= IIe
so
, II. to 1=1×11%17+1 = "c '

By ratio test, series is absolutely convergent if
1×1<1

and divergent if lxl > 1 . Noo
,
cheek endpoints .



n

x-1
, EE

,

C-15-1¥ .

This series is conditionally convergent

x-- - 1 TIC-Dn
- '
-

GI
"

=
- I thin = - t

.

. This

h

is dim .get by p- test
.

So
,
Radius of convergence , R

= I

intend of convergence ,
C- l, If .



Example 2

¥g ÷? = It xx ¥2 ← .
. .

. Define an= xn

Then
,

a
=

!
. I÷= Is

so, figs l¥nl=
I 'd him. ¥.

-

- O

so
,
the series Ezo ÷? is Absolutely convergent for aux .

Thus, radius of convergence is
a and intend

of omryence is too , a) -

-



Example.

E. '→Ia
'

= x
- zI+x÷+ . . . .

ht an=

"

2h- I

so
, on;÷=uia2÷. .. = -iii. IIs

2n -11

So
,
lim I on I = loci s 1 if lxlat .
n-so

so
, By ratio test , series is absolutely convergent if
late 1 ad divergent if bet > I . Now chek endpoints.



at x -- 1 .

⇐ t"I
"
= II. tan which is conditionally

convergent-

at x= - I 9- ←5? c-e5
'

which is

E.cI! ?. conditionally
convergent -2h -I

so
, R = 1

interval of convergence = E- I , I}



Exampk4¥gn! xn = I
t k t 2 ! x't . . .

let an -- n ! xh

so
, agent = @ti) ! x

""

,
@ ti ) x

#
n ! x

so
, figs I anoint -

o if * to

⇒ series is divergent for all K¥0
.

Radius of convergence is 0 .

intend of convergence is So } .




