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EX:Let's find the radius of

convergence
of

z =- 1 +z -z ++ ...

*

Use the
ratio test

hi!)-hr/2·
m

-h)=
The ratio testsays the

series will

converge
if <1 and diverge

itl.



We getconvergence
if 12/< π

and divergence if 12K π.
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Unknown on boundary ofcircle.

radius of convergence is R =i

Iuse Taylor'stheorem.
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1x:f(z) =22

Let's find the Taylor
series for f(z)=ez

atZo
=0.

Taylor series is
↓ R

↳ k!
Z

-

it'sfizez
on
all ofK.

f(z) =czis
analyz

K

By Taylor's
theorem

e
=IE!
k
=0

k ,
for all Zt

K.

The radius ofconvergence

is R=D



Ex:Letf(z)
=log(1 +2)

-

where we are using the principal
branch

elog(w) =In(wItiarg(w)- I < arg(w) <π

sprincipal branch)

X This branch
oflog

is analytic
on

A =k - [x+iy)23

f(z) =log(1+E) is-analytic on

B =D
- [x+iy)03

What's the Tayler series
for f centered

atz =0 and on what
disc does it



converge tof(z)
=10g(1 +z) 8

-

D(0;1) =[z/(z1 13

-a By Taylor's
theorem

the Taylor series
for

f centered at70
=
0

will converge to
f

in D (0;1).

f(z) =(eg(1 +z) Taylor series
at

fi(z) =(1 +z)
z =0

is

f"(z) = - (1+z)
2

Iso ea

f"(z) =2(1+z) k=0

f()(z) =- 3!(1+z)
- 5

=

- 3

- YI -"f(5)(z) =4!(1 +z)
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k =1
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(0) k

) =E,
= O

Thus, log(z)
=I I***
R
=

1

for all zeD(0;1)
=[z)12KB

↑
center

radius

allZEKwe have

sinczl =
Ic-i!
k=0

3

=z -+- +E-...

cos(zl =E



=1 - z +-+-...

LetIan(z-zol" and
n
=

0

&b. lz-Zol" be power
series with the

n
=0

same
cente to

and radii
ofconvergence

R,70
and R230,

respectively.

LetR
=minER., Rab.

Let

↳
Ambern=dobeta,

bent. Ambe

k
=0

&c(z-z.)"
has radius

of

Then,
n
=

0

> R
and inside

this circle

convergence

ofconvergence
we have

Y(n(z -zo
n
=

0[Ea.(z-zo) (E.b(z-
zrY) =

>Hoffabook



[acta.(t-tr) +Azz-zot...) [botbi(z-zo) +balt-zo)

-+da,bol(t-zHatazbolz-zolt.

pleto illustrate the
nexttime...the

Then, f(o)=1-cos(0)
=1 -cos(0)

=1 - 1 =0

For all ZEK
we have that

f(z) =1
-cos(z)

-1- [1 -+E! -E-6!
40

=
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-
q(z)
q(0) =I! 0

So,

f(z) =z"y(z)

where I is
also analytic at0 jet

and 4(01F0.
Nexttime we are going

tosay that

f has a zero atz
=0 of

order 10.


