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⑦Letf: A

+Kbe

analytic on an open
setA.

LetZotA and f(zo)
=0.

A-
Since A is open -_Dzor)
there exists

ro

Where

I

↳ "D(Zojr)? A , ifiz"
By Taylor's .....
theurem

f(z)
=24(d)(z -z.)
R
=

0
k!

for all z = D(Zojr)



1: Suppose f(*)(z0)
=

0

for all 130.

Then, f(z)
= :(z-z.*=0

for all ZED (Z.ir).

case 2:Otherwise, there exists
-

a smallestR3,1 where f((z0F0.

Then,

f(z)=d(z-z.+f(d,-t(k+1)!
tow

=(t-t.k[E(-z
-



= (z - z.)*y(z)

- is analytic in D(Zoir)

and 4 (z0)
=-Mo FO.

k!

Since 9 is analytic in D(Zojr)

we know 9 is continuous

on D(Zojr). ~gizl
-.. ·q(zd):.--... Zo ! : ...

~

-

r,
-

2

~ I
--

·isze-
-

-



Let3 =oll.
Since 4 is continuous at Zo

there exists 0<8 <r where

if zeD(zoj8) then

q(z) -D(y(z);3)

Thus, ifze D(zoiS)-EZo3
then

f(z) ==xzzz) FO.
#O -(4(z.);)z +Zo

#



#Part1

#)B =[z)k1z1x23

-
f(z) =
2z-)↳

W
[ !f- - W

z-x = +

1 =A(z -11(z
-2) +Bz(z - z) +(z(z

- 1)

z=0 -1
=A() +A

=b2

z =1 =1
=B(1))- 1) -B = - 1



z =2 -1 =((z)(1) -C =12

- 2

⑰2
=
- (yz) + )(z)
-Ek

fence in fire
=

-( +++s+..)
- (+ t+...)
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HW 4-Part2 z
-

①(e) f(z)
=EY, z= 1

We have

f(z)=
where q(z)=e, q(l)

=eFo,

4 is analytic
atZo=1.

I has a pole oforder
4

atZo
= 1.

And



Res(fil)=I=
2

q(z)
=e

Z
2

g(z) =2ze

3"(z) =2e
+2z(2ze)

=2e+4zez

q"(z) =2(2z)e+8ze
44 =(zeY

=4ze2+8Ze+8zez

Res(fil)= =

+8e

=Ie =e



EX: 22 2

f(z) ==
- 2 Zo

=1
- (

(z - 1) 4

22 2

Letg(z) =e
- e

9(1)
=0 so can'tuse a

theorem.

Butg is analytic at Zo=1.

Let's find its Taylor series.

2z_ e2
y(z)

=e g("(1) =0

g((z)
=2e2z 3 g"(1) =2*e9"(z)
=2e2z k >1

g"(z) =2e2z



g is analytic on all ofK.

So, k

g(z) =e
-

k=1 ↳k

k
=1

for all ICK. Tr

Thus, if I F1,
then

Hz)= tI-[ (z-il



-(-1+-
+(z-IP+-ll"⑱ +roo

-Ente Serie
32

+ , (z-1)+...

f has a pole oforder 3 at
Zo=1

ResIf;ll ==e


