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① VENDINGNUMBERS

EmmH : Suppose V :[a
,b]->"IS A CLOSED CONTOUR

-

THEN VW)EITY .

PROOF: LAST TIME WE FOUND O : (a.b]-> R So THAT

- IS CONTINUOUS AND Ult)= IfC))-ec) for ALL +.

So (V(D)leit() = IV (a) leioca)

So &
:@m- f()

=1 So V(X)=F()-0k)ELt . I

DEFINE : FOR z
.AU([a ,b])

-

WIND (0
,20)=

PICTURE E

-

HEREIS THE >

at -·RULEi -

C

-
[ ANTICLOCKNISE

2 1)
+

THERE IS ~ 6

i(i)ANOTHER WAY : a
nevvo > i·=xi) I-2 - 3

-2
ci ~ O

- c
-1

CLOCKWISE
z

C



& HOLOMORPHIC FUNCTIONS

DEFINITION : SUPPOSE UCK IS A DOMAIN
, Suppose

-

fill-> k Is A FUNCTION . Suppose ztU .

WE SAY & IS HOLOMORPHIC AT Z If
-

him f(z)-f(zb
EXISTS.-

z-zo
z -zo

THAT IS : THERE IS SOME CED So THAT FOR ALL

ETO THERE IS SOME 50 SOTHATI - 7IF 0 < 1z-z1< THENI
↑

If f IS HOMORPHIC AT zotU FOR ALLEU

THEN SAY 1 IS HOLOMORPHIC IN U
.

WE WRITE fle) = lim Sfed .
This

z=z
,

z- z
.

f :V->I IS AGAIN A FUNCTION
.

WE DO NOT

ASSUME FURTHER REGULARITY of f[CONTINUITY , ETC]
EXAMPLES : 0 f(Z) = z IS HOLOMORTHIC .

-

f'(z) =1 ,

2) POLYNONTALS ARE HOLOMORPHIC .

3) FIz) =E IS HomaPHIC In CY
.

GD IF f
,gil -C ARE HOLOMORPLIC So ARE

-+g AND 8 .

g .
AND Also fig ,

If g() to

FOR ALL ze



NM-EXAMPLES i f(z)= REAL(z)
f(z) = IMAG(z)

f(z) = z

FOR f(z) = I

n Y
THE QUOTIENT IS

CONSTANT ALONG

STRAIGHT LINES

BUT THE QUOTIENTS

Do NOT AGREE

EXERCISE TO THE SAME For fiz)= REAL(2)-

EXERCISE

If fileX , giVW HOLOMORPHIC THEN

so Is fog : -+W AND (fog) (201 = f(ghzo)) ·g' 1zd

C) REAL DERIVATIVE

Ema : Supposit fin-e IS HomorHIC.

THEN IS DEFFENTIABLE As A REALFCN

of Two VARIABLES .

ALSO Def = r (cos()-sin(sin (c) cos(o)
WHERE r=f (z)
AND OfARG (f'(z)) .



THAT IS : IF fiz FO THEN Def IS A
-

HAMTHETY , SCALE PLUS ROTATION .
IN PARTICULAR

-

Def PRESERVES SIGNED ANGLES. THIS PROPERTY IS

CALLED CONFORMALITY
-

EXAMPLE : f(z)= z?. NOTE f'() =0 So # IS Not

CONFORMAL AT THE ORIGIN
· 8 i EXERCISE

-

THE GRIDLINES

ARE SENT TO
↑: PARABOLAS .

L:...⑧ ·↓O
S

&

1

&

↑

⑩

-8

REMARK: f(z) =z" IS NOT CONFORMAL At tHE GRIPIN
-

BECAUSE f'(0) =0
. INSTEAD IT IS "ANGLEDOUBLING"

AT Zo=0
.

se :dran te"samPICTURE" For fl=z3

-


