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0h1 Preliminaries to Cpx Analysis

I Cpxnumbers Cpx plane selfreading

Recall notations

Opendiscof radius r centered at zo DrHo LZEE H tok r

closed discof radius r centered at Zo Irtzo HEE H toler's

boundary of Dr Zo or Drao CrHo EE E IE Zoff

Wnitdisc D HEE IZKI's

diameter of a set r ca e diam r ftp.rk wl

region open connected set in E

2 Functions of the Cpxplane

2.1 Self reading

22 Holomorphic functions

r openset in E
ee f cpx valued function on r



Def f is holomorphic at the point Zo E R if

bin fHoth t exists
h 70 h

h E Q h to S t ZothE R

And if it exists it is called the derivativeof fat to

f Eto bin ftzothlf.fr70 h

f is said to be holomorphic our if f is holomorphic
at Zo f ZoE R

If C is a closed set in 1C then f is holomorphic onC

if I open set ns.t C c r and f is holomorphic
on R

t is calledentire if f is holomorphic on a

Cauchy Riemann equations

If f Utiv holomorphic on R open u v IRvalued

then Ux Vy
Ug y

on s



Cpx differential operators Zz IE

Zz If EE I Ex i3
E E Ex it F E Ext eFy

Then Cauchy Riemann 3 o

Prop23 f Utiv holomorphic at Zo then
af
Tz Zo O

7 Zo fEzo 2 3 Zo

Also Fir 21132 Cxystscucx.gs vain is differentiable

and Det Je Ho yo IfEzo 12 as r R2mapping

where TF is the Jacobian matrix of F

Them2.4 f Utiv defined on an open hCG

C u u are real valued functions on r

If U U E C Cr and satisfy Cauchy Riemanneqt
Ux Uyt Uy q

on r

then f is holomorphic on r a f



2.3 Power series
n o
auth an E E

absolute convergence att if the realvalued series

lanier convergesh o

Thin 25 Given FeoAnt define

R leuiselplanth cCo co

then cis If KKR auth converges absolutely

dis If 121 R oauth diverges

Remarked no conclusion on LIZER's

R is called the radiusofconvergence
HZKR the disc of convergence

Thm26

f E Eoauth holomorphic on the discofconvergence
provided R o

and
ftz onan Z withthesame radiusofconvergence

7 Ioan infinitelyEpx differentiable higherderivatives canbe

calculated by tenmarise differentiation inits discofconvergence



Def firm's E is analytic at zoer
if I Eautz zoo with positive radiusofconvergencen o

suchthat a

f E E an G Zod in anbd ofZoh

Clearly by1hm2.6 holomorphic analytic

3 Integration along curves self reading

ft dZ

Useful notation d E DXtidy
DE dx idy

Then Sgtde f Cutiv Cdxtidy
Sycudx Udy i Syludxtudy

df du ti dir

tx dx fydy

Itzdz zdE

f holo df f'dz


