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Analysis I

Paul E. Hand
hand@rice.edu

Day 20 — Summary — Power series

1. For any power series > apz™, 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.

2. The radius of convergence of 3" anz™ is 1/ limsup,_, |an|"/™.

3. Let f(z) = ) anz™ be a power series with radius of convergence R > 0. Then, for all |z| < R,
fl(z) =352 napz™ ! and this sum converges absolutely for all |z| < R.

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

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

f(z)in—R <z < Risgivenby 3 o>, H@ﬁm""“ and this sum converges absolutely for all |z| < R.



2 on
=X
Does ,_’é conVégt Uhiformb on X< 1

Da@ I CMVry W.’fua& en (,ﬂ < |-€ for €30



o

2iaM' doa ri awvers  absdh ¥ X

Lot Rs ‘?f Sr |  Slar® coweses §

divevss b} Cemgoviyn

r¢é
F'V ay R [ (a.(p’ bﬁ (tmpmn'su\

Ps:  Svopss
Fer o%y (>R,
Evgmole w/ RZ=09

Examde w R=0

R= |

X:z-R
X2 R

Example vy
dveyes at

Convegs, at x=-R

duegg b 4> R

Convens?

Exqw«ol.c v h~at R

Cavergy ab X==R
d(u@vec) ql- x> R

50

divess

2 ox"
AZo
~0 x . att
S X - fe ¥x
nzoe ™ "
7 ot}
20 n
> n!l X divegs ¥ IX150
n:o
.
> X" l-:)-(-- Convags ¥ (<1
ne Jdivens ¥ m>l
day mb Converg at Kee!
divegs  ab X sl
ol "
2 X convegs ¥ 11 €
oy N divess ¥ >
g X" Converss ¥ i<l
i N duegs ¥ 17
Ccnvergy o k-l
e ¥

X
“}4“- X 0 wsnieo
n



Let R be rad. cf v cr %d,,x"
my

Vi

2) "ﬁ'-' ﬂ!mSvf [Gal

oY

Ra —

IVw
Te e lag o €y 60 Re rou”"

Yn

aW"“'é'"[jg Is cost Gt fosl, bthan jﬁ/fh&t.[w'a‘/lzr R
I ca G~ Slew L jM&L\— Rz
/
Redds ot CoV s gun by gamebe grubn ralfl

fn! x"

o
Eﬂanple 0 e . v
1 ﬂlf'l ]an] “- }".; (n,') % }lr‘.ﬂ 6

Ap—Nh.
" NJoe A3 00 ha

!
3 fyrn!)

Skerling  fumels Jy 0!l ndyn-n+0/4qn)

Va drndkyn-n +00lyn)]
,Ou'n (h'.) : A €
" Lan =1 4 Q_/;:i’_’l)a
> /HV\ G

I h e

-

¢ 2CAar)
n ,2 m.



Activty 3
Evetluabe X =
E [~ - Ly (1-X) ]

hot



1)

) denis t })\ gnv  umf  (ant Lhew 5 asisle
Panl- Ewl cenv)  bhen Rinit 05 Liitable (o & St o devs )

e

whj msl  bhow be a
)
20 W S F ta fa=~0

et mEh

Pta,{r gst: X
_fh()(): 5; Sr\(f)d/? + Cn

Becw $n( %) cmerys get G aney Cuo

X
i) = $ )} + Ca
JM Sall :‘Q_.": J"' " b/e oniformly (o b/ )
canvegry Toncb? ke
X 1 =
= N ollow  Albere hangl
S 5 (Y & &w; FalEME 1 Ca oF  Jit g inbty el

N-sr0

g T
S (90T ¢ Co

Sé—i‘:j‘



Acé{vntgz

Can iﬂéexchahg(r

fi Y SiannNX

& = 3

ol)( A ? n

ol 2 Sim n4

T n*
Y sk N
s

)]

=
N

cos n X

ces ny

ces Nx

!



