
225-11-04 M3B8 LECTURE13 SLSCHLEIMER -55

(D) THEREPRODUCTION FORMULA
-

THEOREM : SUPPOSE F :->D HOLOMORPHIC. SupPOS
-

B= Blo;R) HAS BCU . THEN
,
FOR ALL WEB

,

WE HAVE
f(w)=(

OB

PETERE
If WE USE THE WRONG

D I ORIENTATION WE GET·z 1&B
ASIGN ERROR

PROOF : FIX 130
,
SMALL ENOUGH SO THAT , FOR

B' = BIW ;) We HAVE I'cB .
LET A BE THE

REGION A = B-B'
:
So CA=&B-GB!

.

NOT g(z) = f(z)/z-w IS HOLOMORP①IN U-SW3 ⑧I ↑

So 0 = Jgdz =JIOB-o dzOA

NOW DEFINE Vit,]->U:d BY (10= W+ sei0 .

aB

WE comPTE : (chi)Edz -fr%)
= liloid



- ! M . 2 . 2T1 For M= MAX[lf' (v) +P(z)) : z+B]2T -

LCr)

- M .E. SINCE M FIXED AND ETO IS ARBITR

DEDUCE f()=i) dz El

OB

RESTATEMENT :WE CAN RECOVER FIDE Of BFROM
--

ITS BONDARYALES flOB

2) THE MEAN VALUE THEOREM
-

&OLLARY : f : 1->& HOLOMORPHIC
,
B=BLEO

,R) WITH

B CU . THEN

f(z)= flestrain) do .

SO: ON A CENTRED DISY , fIZ) IS THE ARAGE of
ITS BOUNDARY VALUES ,

pat : f)=idz

=rep

= f(zstreit) do It



PICTURE ·f(z+Reig

&
f(20) IS THE AVERAGE

of ITS BOUNDARY

z VALVES ON ANY DISC.

THIS IS VERY FALSE
-

FOR FUNCTIONS

gi/R"-IR EG gIxiy)= x+y2
RK : WE WILL NOT COVER HARMONIC FUNCTIONS ,

3) ANALYIIC FUNCTIONS,
-

Suppose f : n-> A FUNCTION . WE sAY f IS
ANALYTIC If FOR ALL ZU THERE IS SOME
-

R>O AND (an)no C K So THAT

(1) B= BlzoiR) <U AND

(2) f (E) = I an (E-zo" FOR ALL ZEBLiR)

Thus R RADIVS Of CONVERGENCE of1an):.
LEMMA ANALYTIC = HOLOMORPHIC .-

FROOF f'(z) = [, nan Iz-z)" IN B It-

⑪ THE CONVERSE
-

TEM : HOLOMORPHIC ANALYTIC .

PROOF: SUPPOSE f :1->& IS HOLOMORPHIC
. FIX ZEU .

-

DEFINE Ro = SUPERER /BLE ,RICU3 [Ro = 0 IFF
U=C] FIX RCRO

,

RCO
.
DEFINE B=Bl

, R) ·

so B c U.



DEFINE an =)dz For no

OB

DEFINE M= MAX [ 1f(z)) : zeBJ .

S Im=Rerdo"caveR" ESTIMATE
-

TS : F(z)=I, an (Z-z)" CONVERGES (UNIF ON

COMPACT SETS) IN B= BlEo;R) .

CLAIM :

- f(z)= F(z) IN B .

PROOF :

F(w) = I, an(n-z0)" = Z, il-zodz

=

-I

=>
=d= de=I


