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LAST TIME : CAUCHY'S THM FOR ONE-BOUNDARIES
-

C) NAN-TRIVIALH , it

LEMmA : H
, (KY) IS NONTRIVIAL.

PROOF : DEFINE W : A'-> D BY
-

-

(ox1) -> eatix,Pi
DEFINE fiD"->& BY fIz)=E
So U IS A ONE-CYCLE (VIr= VIv,)] AND IS
HOLOMORPHTIC . RECALL /Jfdz = Ci , So BY CONTRAPOS

of CAUCHY ,
U IS NOT A ONE-BOUNDARY

ItOCH, (C)-

(2) ANNULI
-

DEF FIX ZEK , OXa
< D0 IN Ruge] ,-

DEFINE A(zo;a , b) = 5 ze : a < 1z-zok]
THE OPEN ANNULUS WITH
--

! CENTRE E
,
INNER RADIUS a

AND OUTER RADIUS D.
Zo

A

CIALCASES RECALL D = B(o; 1)

D" = D - 203 (" = k - [0] C-ID = A 10; 1
,
9)

= A (0 ; 0 ;1) = A(0;0, 0)



3) INVARIANCE : SUPPOSE X
,
Y TOP SPACES. SUPPOSE
-

fix-> Y , g
:Y -X CONTINUOUS AD

gof= Idx fog = Idy .

HOMEOMORPHICTHEN SAY X AND Y ARE AND
-

WRITE X =Y

EXAMPLE :D ALL ANNULI ARE HOMEOMORPHIC :

-

E ALL DISCS ARE HOMEOMORPHIC
.

THEOREM : FOR ALL X ,
Y TOP SPACES : IF XEY

-

THEN Hn(X)= HulY) FOR ALL M .

SAND f , g "GIVE" THE ISOMORPHISMS I

PF : DEFINE fr : Ch(X)-> Cu(Y)

gn
: Cn(Y)+ Ca(X)

BY falt" = for? THEN fugn SENT CYCLES
TO CYCLES

,
BOUNDARIES TO BOUNDARIES. So

INDUCE fn : H
.
(X)->Hu(Y) & AGAIN INVERSES

gn
:Ha()-> Hn(X) If

CORRCARY : H
,
(A(zo; a ,b)) NON-TRIXIAL .

-

IN FACT : H
, CCYEL WITH ISOMORPHISM
-

GIVEN BY WINDING NUMBER .

EXAMPLE⑯ I
WIND (5 ;0) = 3 .

BUT WE DON'T NEEDTHIS:



⑪REGIONS REDUX
RECALL : Suppose Uc & A DOMAIN , SUPPOSE
-

RCU IS

(i) COMPACT
,
CONNECTED

,
NO EMPTY

(ii) RODENSE IN R

(iii) OR IS FINITE DISJOINT UNION A
#

SIMPLE CONTOURS
I

↑

(iv) AND THE THELES of OR HAVE TECHNICAL
- I HYPOTHESIS I

↑NOW VANISHING DERIVATIVE ,

THEN WE CALL R ARION IN U .

PICTURF EXAMPLES :
-

-

TRIANCLES
E⑳ RECTANGLESR
-

FOLYSONS
U

CLOSEDTASCS

CLOSED ANNULI

6) ACCESSIBILITY :

-

PROPOSITION : U DOMAIN
,
R REGION . THEN

-

FUR ALL ZotOR HAVE DISL B = BIZoiTo)
SO THAT () CU

LORnOB IS EXACTLY TWO POINTS

4) B = ORNB IS A SIMPLE CONTOUR

(*) B CUTS B INTO TWO TELES



PICTURE
-

DDOES NOT WIGGLE

Too mucut.

WARNING : PROOF of ACCESSIBILITY IS SURPRISINGLY-

TRICKY . SO: SEE NOTES FOR PROOF WHICH IS NOT

EXAMINABLE .

---


