
 

L If f ID ID is hot'c and f lo O show

that I fell 121 for all 12121

Pf Let gcz
f IZ 2 to ZED

f o 2 0

then got is a holt function in D to and continuous

at 2 0 By removable singularity thin gas is hot'c in D

For any o rsl we let Mcr EYEIgad By Stein
corollary 4.6

Mers Eff 1gal p Et ts EH I
e t

r

And if he ra Mcr EYE 1gal t EYE IGGY Mlb

Hence f Rl Mcr E Mlt't E f for all r r

Take limit r I we get Mcr E 1 for all rel

Hence

1,184 Ip morsel

Thus A 121 1 If I E 121

2 How many solution does z 225 t 623 Z 11 0

have in the disk 1214

Ans 3 By Rouche Him let fCt 623



y

gez 27 225 2 tl then on 171 1 we have
Ifcal 6 Iget l E I't't t 12251 171 1 5

hence Ife I 1gal on 171 1 Thus

feltget has the same numberof roots as fez
inD namely 3

3 Howmany roots does 24 62 3 0 hasve
on the annulus is 121 2

Ans we will count roots inside 171oz and tact

For Hk 2 we let fc Z ga 62 3 Then

onHt 2 Ifcz1 16 1gal I 621 13 15 hence

feat gez has the same number of roots as fet
inside 171 2 namely 4

For 121 1 let fc 67 gcz 2
4 3 then

on 121 I 1 6 1gal E 4 we have
number of roots of fig equal to that of f inside
121 1 namely I

Hence of roots of 24 62 1 has 4 I 3 roots

in the annulus 1 12122



Ht Are the following open maps

D f a E fct I

yes since complex conjugation is a linear isomorphism

hence is open

2 f a IR ft 1212

Not open for any open ball Brco

f Brad o H which is not open

3 f a R fCxtiy x y
Yes f Z ImCZYZ hence f is a composition

of a holomorphic map E E with a projection

G R both are open map hence f is open

4 fi R fez ReC 23 227
open same reason as 37

5 Let D Q G l 03

D let re Eo I E't be the unit circle
t e

Zai t

ande let to oil E't be constant path
Volt 1

Show that He is not homotopic to te in R



2 Show that for any 2 Eo I E't
sit fgztdz o.hr is homotopic to

co 8117 1

the constant path

Pf et consider f dt along to and Js
we have

Jg DZ Ziti JyoztdZ 0

Hence they are not homotopic

continuous
u

2 We construct a function T o I Q at

I co o

eius rut

Indeed this can be achieved by letting
Fitz PHI ti Oct Pets Oct ER

and pH log 18cal Ott argchtD mod za

and Olt is continuous in t

Since 0lDza per oj J DZ D
x

we have OCD Old O Also pcD pcD0 by construction

Hence T oil Q is a loop with endpoints Flo FlD o

We construct a homotopy from F to the constant map to 0

by linear interpolation



J l
Fslt l s Fct

Then we define
Vslt e

Fs't
e
CtDFA

This is a homotopy from V to constantmap to 1 I


