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LECTURE P SAML SCHLEIMER
- -

ADMIN : ALL ON MOODLE PAGE CLASSPAGE .
-

SEE LAST YEAR'S VERSION FOR WHAT THIS

YEAR'S WILL EVENTUALLY LOOK LIKE .

PLEASE USE QA FORUM FOR Q A !
QUESTIONS ?

OUTLINE : CONTOUR INTEGRALS
,
HOLOMORPHIC FCNS,

-

HOMOLOGY, CAUCHY'S "THMS" , POLES , RESIDUE THM ,

CONTOUR INTS
,
CONFORMAL MAPPINGS , RIEMANN

MAPPING THM .

--

COTATION : I = 90 , 1 ,2, ... 3, I ,Q ,
I

C = Gatib 1 a ,beIR3
-

z=Xtig ,
RE(z) =x [M(z) =y , Iz) =Way

For ZEK , wERyo Blzojv) = Swee : 1z0-wkr]

Bjr) = Ewf : HowrY
C(E; r) = /Wel : 10 -wh=r3supposeze

-

SUPPOSE Z=Xtiy . DEFINE C=X/S
:

Y-



S : C+s= 1
.

DEF :

ARGIE) = SOER/ cos(o)=) AND sin(0) =S] .

IS THE SET of DRUMENTS of E
EXERCISE: FOR z

,
wECY

-

⑦ ARG(z)#&
() For Of ARGLE)

,
AR4(z)= [0+2Dk/RETY .

8.: ARG : C*-> P(R) IS A "MULTI-VALVED FUNCTION"

[KEY TRICKY POINT IN COMPLEX ANALYSIS]

ii) ARD(zw) = ARP(z)+ ARp(w) .
--

() DOMAINS : TO "SOME" THE "PROBLEM" Of MULTI-
VALVED FUNCTIONS

DEF : SUPPOSE UCK IS NONEMPTY
,
OPEN

,
CONNECTED

.

THEN WE CALL U A DOMAIN
.

-

I

CAUTION : DOMAINS CAN BE WILD
"

-

BINARY TREE SPIRAL
U IS RELTANGLE

- "COMB"
,
"SINE

* 6 minus a

I
CURVE","SPIRAL",#M

HEcate

AND "TREE"

COMB



NONETHELESS : 1 IS BHLOMORPHIC TO D = B10;1)

[UNIT DISC, I
LEMMA : SUPPOSE U IS A DOMAIN .

THEN 1 IS
-

PATH-CONNECTED
.

PROOF: PATH COMPONENTS ARE OPEN It

# BRANCHES

DEF : SUPPOSE N ,YCK ARE DOMAINS
, WITH YCU.

Suppose FiU->PIN) IS A MULTIVALLED FCN .

SAY fiV->K IS A BRANCH of F LOVERV)IF
-

(i) f(z) eF(E) For ALL ZEV
(ii) f IS CONTINUOUS.

EXAMPLE : SORT : K" -> P(KY) DEF BY
-

SaRT(z) = [ wt( ( wi=z]
= [NzTeigi2 : DeArgiz)]

.

HERE eit = cos(0)+ isin(0) [cos
,
Sin : R-1R]

.

THERE IS NO BRANCH Of SORT OVER KY.

DEFINE U=X
,
V = C - IRXo

DEFINE S: V-K *A1e .BY S(z) = Wizle%2

FOR Of ARGE) 1)-+ ,m)
NOTE -S(z) IS THE

OTHER CDRANCH Of SORT
[USES ARGH) n (n ,3) INSTEAD ! I



THE COLLECTION Of ALL DOMAINS AND BRANCHES

PATCH TOGETHER TO FORM A REMAWN SURFACE
-

--

BONUS PICTURE of f(z) = z2
mem

O

#
NOTE : f(z) =z2 I TWO-TO-ONE FOR ZE KY

.-

So THE OPPER RED RAY IS ACTUALLY TWO RAYS

Out of ZERO.


