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Day 20 — Summary — Power Series

For any power series Y anz™, there is a radius of convergence R (which may be zero, finite, or infinite),
such that the series converges absolutely for all |z| < R and does not converge absolutely for any
|z| > R.

The radius of convergence of ¥ anz™ is 1/ im sup,,_,q, |an|"/™.

Let f(z) = 3 anz" be a power series with radius of convergence R > 0. Then, for all |z| < R,
f(z) = Y-2° ; nanz™ ! and this sum converges absolutely for all |z| < R.

Let {f,.} be a sequence of functions in C*([a, b]) and assume that f}, — g uniformly, and that f,(zo)
converges for some zg. Then, there exists a function f such that f, — f uniformly, and f is differen-
tiable, and f' = g.

Let f(z) = Y anz™ be a power series with radius of convergence R > 0. Then, an antiderivative of

f(z)in —R < = < Ris given by 5.2  -%n-z"+1 and this sum converges absolutely for all |z| < R.
a y n=0 n-+1



\Nqﬂ’“VP .

0 n A 5
We  bnow, E;Xu"' X 5‘* l’<[

Dogs |t convest nifomly om IX]< |

Doa ) covex  unitwaly en WA I-T Fr €0



11%)

Pf.‘ Svops6 ZGAM" daQ b anverse absdb ¥ X

Ld’(r R: ,?’f frl zlanlrl\ Cd"vcab‘s;

For ooy ¢2R,  dtvergg by cemooritn

F’f al f<R‘ ('Cln'e’ lb (tmar:'Sth

Mg

Evgmole W/ R=00 O-X
LXP
f 2 66" i xmu X y
2. 0= S S e ™ n- oo
™ hfg/:%: n

n

\
o

20
Examde w R=0 P2 n! x"  divegs v x>0
n:o

Evample w R=! % X" = '-i-' Convaryg ¥ i<l
diveygs ab X:-R e X divens ¥ il
b doy b Converg  ak ¥ !
diversé ab X =1t

s "

Exqrv{& w it R Z X convegs VY 1€
cowage, at x=2-R LETIL divegs ¥ x>
duegs at *: R
Convensd

> <l

Frgmole s Auk § s x" Convergs ¥ (x1

re dess ¥ ®I7

Cavegy ab X==R A=t N 5

x> R Cenvergy o k-l

d |uc,796 '-1('
divesa ¥ ¥R



Let R bg rad. cof Gsv cr ?dnx”
My
1

na) g = Jmsw 9l n

A= P
'
" n

ltw -
TE D le o € b0 K2 T e

Yn

W% o2t
A 2

G(Whlqé'"d(’,? Is cost gl fosl, than j@fhgéﬂm/@/
o e gne slw j&w«&b\r
/

Re¢
Rz

RBadas o CoV g Jin 5} \9@:1«05‘& 3:’««—‘»\ ralt:

o
Eﬂan le 6 Z n! Xn
0 Ase '{“ : Y -,\llt,/r'.')
1 ﬁl/'\ ]ﬁn] K }',.; (n°) = jﬂm 4
h

a < n-
" h-Joe LT A

S[\“r‘lﬁjj f‘({hwll jg n,’ < N /9 h-n iO//“.l nJ

drndn-n +0f/':l\)j

Qintrt) s g €

o Lan - | 4 L”"_’ﬁ-
- /l”‘ G "
e af'{g") o
= ,pll:\ h c = )



g ?
h-' X



/20‘% )

Tf denis o+ 'h\ gnv  umf (Gt Lhew & asile
pant i cov) bhn Rimib B dittable (6 @ Jmit deivs )

[ ke ,
J};\’&r pé e&‘- Cetre | & é?b"&[ﬁ [Z7] 6'u Q

\‘th Wbﬁl: Ehoe be & |
}n‘:’a % §n‘7£) 5: é‘u(ah 'Fﬂ—")o

et Sz=h
Peat  gt: X v
- 0 d
*fh(x) = 5; Sn(R)df 1 Cn
Beew Sn(%) aweys, Geb Go wnvey  Co
X
— IS Cl\
/Qm S:n(i) = /Qum J; §eR)Y e ool o bl
A 64) wibewval |
Canvegrry Tone
g N ollow ke hangl
j"; ;ﬂ (x) - £—(;\:\“ fﬂ (x)J)‘ i Cm oF }hﬂlté{ "',\b-cjva‘
&

N-sr0

A o)
Soen (9N ¢ Ca

! t

SRRV



AclyivnEg?)

Can  Tnbexchanyt

d Y  SinNX
il :
A Asi n3 - = e ?

N n* ‘
‘gl_ Sin né& =
al)‘ net hz b Z =

n- " 7
(oY)
(/_(_al 2_ Sk ni =
A ; :
n{' ces f



