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A power series is a series of the form
called Coe{{icients of  ~the Foude_r ceriel

ch(a:—a)n:co+cl(x—a)—l—02(x—a)2—{—... where 1650 Cryoee

n=0 is =Y &beu. e e G-F
numbercs
The number a is called the M of the series.
Examples:
S cae:f‘FFcre nts
1. 20r—1)"=242@x—-1)+2x -1 +... centex
n=0 1 Cn= 2
= (33_4)” 1 r—4 (x—4)2 |
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CONVERGENCE EXAMPLE
Example: Consider the power series

oo n 2

3n 379

n=0

where plugging in different values of x gives different series. For instance,

e B s a Co n\/e,faer\Jf

%eome_‘fria
SO _f- b o L ! (
Inputa:z—l: = 3 ? 27 T Sexes (Y—:"—g')> A

%:()_\37 use. Ratioc Test
oo n . - e:\'ric_
( Lf) { 4 6 bt s a Jdi \/efqv—f\'{' G eom
= . = +/+ —_ —_— _f— -
Input z =4 243 2, 2 27 ceries (¢ = §_>) oc
~ use Ratio Test, or
What is the center of this series, Z g—n? use D7vergence Test .
n=0 \\ (o= ) CX n
A. 0 B.1 C. % D. 3 Z (?__) -‘DD So ~fhe Center (8 O,
n=o

Goal: For what interval of z-values does this power series converge? This
interval is called the interval of convergence.

New Vocab: the wlltetion D-F MFM‘]’S ~F:r whith a \Tawe_r Seriet  cenVefges.
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THEOREM

Z cn(x—a)”

there are only three possibilities

For a given power series

1. The series converges only when X=a

2. The series converges _ for all %
3. There is a positive number R such that ...

» the series converges if |z — a| < R and
» the series diverges if |z —a| > R.

Note: if |x — a| = R, it could either converge or diverge. You must
check!

What are the intervals of convergence in each of these situations?

1. converges for all z in [a, a iderval is (4}
2. converges for all z in (—oo,00) nferval IS (=25 02)
3. converges for all |zt —a| < Rie. forallzin (a — R,a+ R). Taterval oy bc
» This might not be the interval of convergence! ( a-R, a+ R) or
» Check whether £ = a — R is in the interval
» Check whether £ = a 4+ R is in the interval (“—K; a+t Kj er
[a—R, 2+ I{],
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RADIUS OF CONVERGENCE

Memerize I;The radius of convergence is the distance from the center of the series to

new) one of the endpoints of the interval of convergence.
vocab

For our three possible types of intervals of convergence, the radii of

convergence are as follows:
1. interval [a, a] means radius is _U

2. interval (—o0, 00) means radius is G0

3. interval (a — R,a+ R) or (a — R,a+ R] or [a — R,a+ R) or
[a — R,a + R] means radius is _ R

Example: What is the radius of convergence for

oo n
Rnswer : Z(Z(_Z_ is A DwmﬂJrﬁc, sevies with  tatio X
n:o converges iff ]l;—i L\ &= X £ 3
& -3 x L3
Dictance betuween dhe center (0 4, spe S Hhe endyoints (S s [Re 3

So +his Ceries
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Use ideas about geometric series to find the interval of convergence and the
radius of convergence for

0o n 9
n=0

5) 25
A’r\SV\)er .

%6_1‘5\ is a4 taeomehﬂc_ ceriee with vatio ﬁ;ﬁ
[ =
G, the series Converqes i \X-;9_1<1 = xs2| £
0 s L x+2 L5
-2 L x LS5-2

Torterval o~F Conver gente I (.773>

Nadius o convirgence 1s R=S (J?s+mmgg, betoten center, 2, and an em,fo-mg
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Alﬁﬁ,rna{,c So[ukfal/] :
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OR., usc Ratic Tesf -

I-F IiM /_ﬂ’;;ﬂ/ < /) -‘(’k:n Z/ﬁn/ s Comve{jeur{-

N— 00

If Livs /ﬁ;’%// >/ or Jira /M):@) Lthen 7 4n s af:’\/erﬁant_

n—7 o9

n—> o2 An
n ni ) " VH-( “
L (;g_};) bov) (42D 57 (k) T x+z
Le " > An Tt (ke T (kx5 5
H 1S ¢ Ay
R e T ey M 7 f[EEE] ] e ] < fhe secies  Converqyes
T ws e [T T s

/{’ /_K_:_i// > [ = I)(.H,’ >g7 ‘f'he, cerits Jr'g/?-raes_

o2 o2
I[f Xx+2=C of x+t2=-5, e have 2.1 and ZE)" which are divergent.
) oo

n=0
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EXamF(C’

O n —4\" g" _ ¢
Use the Ratio Test on the power series Z 5(36—) Let 4n = _f(ijl
= W Ney
" nt\
Aot 5 " [)4—-4)—3 . —W = 5 fﬂ’_ (74"4)
4. NET E" (x4 Jntl
lfm /_d/“f/’ __: Jim /gﬂ (%~ %)
n—> 2 An n-y @ \/;.T,"

— — T \/:1
= I S'(;( ‘f')l “'g$ ﬁ

o
= ,5(&—4)]-1 stnce M'e;:a 'n:’l'?

B;} Radio _fe_s{_) 2 An Converaes when JE’()(—LD) <9

X - L
Ix-4] < 4%
-
<Rt <L
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CONTINUED
= 5" (z — 4)" (x — 4)?
— =1 —4 — 4 ...
nz::l 7 (=) + 0
What is the center of the series? A.0 @ C. 4
What is the radius of convergence? A. 5 B. 10 C. % D. %
L [ (
What is the interval of convergence? | uow L wust Taclude <, ZH'}')
o0 n \ " 0 n
Check %= 4-<: Z 5 (’?) _ Z M Converges by AH’QJ‘ﬂa‘I'an_ Series Test
n=( \ﬁ'— n=( \JW (So T TV\c,(uO"tS X = 4}—l—>_>

n/-\" <
Check x=4+—: 2 5 (?7 _ _‘_ ie a divergent »-secies [ ==
s ke I e Pz (
n nel n (QO T does ﬁ Taclude K:LH—T'B

n=1

- Ca_ I
I-= [‘k T, ‘l"{-Q i~ the nterval of Convergence
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L1 converges for all X
o | expect z nt
0 " n
Find the radius and interval of convergence for Z — et 4, = :I
n!

gﬂamz(e—-‘
— ‘——:Eg n=0

R
s Ratio Tesl: Anri _>i':'_ n! _ 1l .x

. (! x" n+1
.I(Jm /ﬂn-{—l/: ﬁ;M _é_ :,ﬁl hm —'Il—_:, 0 47 —Fg( nva number X
-2 an n00 [ nt) nzee N
So [0\0 Fo\"f'l‘a T(S'{‘, Z >:\\ C"V‘VE('GQS —@r all x.

Nz 0 .
T= (e )

What is the radius of convergence of this series? The centec s a=0

A.0 B.1 C.10

Think  Factortal n! grows Sfastec -thmn erpowen'ﬁvl[ Furetion
— . less x4B=o PAGE 10
So \N',(X—b?)}:—?j_ diverges e)«c_e_(ﬁ- when Xz -
so 1 oxpet 01O The center is a=-%
- 8] n
E)LMW' 15 Find the radius and interval of convergence for Z nl(z + 8)". Let Aa=nl (%)
n=0
Use Ratio TeSt* 4. el ()™
An nl "
= (1) (x4 8)
o if xA-F
: Lim (Pt =
Jiva | Aot ] dim }(”ﬂ)(ﬂm/ = l‘”[mw( ) o if x=-%8
n-> o2 An =70

].F and D”‘J (_-F X=-8

The ceries cen verﬂes

T={%) , k-o

What is the radius of convergence of this series?

A.0 B.1 C.8 D.



