
Harmonic functions

Harmonic functions Let u : DEIR3 -> 1R s . t .

UE P

say a is harmonic an D it Uxx + Oyy = 0 on b

Harmonic and Analytic The

If u +iv is analytic on D
,

then u and ware harmonic
on D

Harmonic Conjugate
Let u : DIIR-> IR be harmonic

,
the harmonic Conjugate V: D-IR is a harmonic fructive

for which fautiv is analytic on D

Maybe tested :

Existens The

Leta be harmonic un D
,

if D is simply connected
,

then 1 a harmonic conjugate Von D

Polygonally-connected
ESD is polygonally- connected it any two points in E can be connected by a

Sequence of live sequent, lying inside the Set

Simply connected

* polygonally-connected region D is Simple-connected it :

the region enclosed by any simple closed curve iscontained in D

Green's The It D& IR" is a bounded region with positively oriented boundary &D

‰ PAxtQay =SS
,
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Complex Integration
Live Inteyrals

scular live integral : SofSxids = J f(UC) 110slide

rector live integral : SpF-dE = J F(Ucs)-Ults de
a

complex line inteyral : )f flz)dz = )b f(UH) U'Ces de

ML estimate let Obe piecewise Smooth
,
f Continuous on O

,
the 1S fizdal & Sp/f(z))IdzI

It (= (U(s)
,

Hz/Em on U
,

then /SpfszJdzIEML

FTC I: Leef be continuous on DEC , F'(z)= f(z) on D
,

ther for Owl Ulo) = A
,

821 = B {flzida = (
*

f(z)dZ = F(B)- F(A)
A

파 Let D2C be simply connected
,
f analytic on D

,
ther f has a primitive For D

FCE) 2 S
.
fawsdaforanyconforon D fron to to s

Cauchy's The Let D be a bounded domain with JD a finite number of disjoint contours.

If- is analytic on GDUD
,

then Sypflzdz =0

Morera's The Letof be continuous on a domain D
. If Jaf(z)8z =0 for every closedcaugh

us side parallel on is

in D
,

thenf is analytic on D

Cauchy Integral Formula Let D be bounded w/GD a contour
,

it f is anolytic on GDUD,
Them f(z.) = 流{ z然

d
-z ,EP

Generalizedtoimula : f'*(0)=mdz ZD, e

Cauchy's Estimates Suppose + is analytic for 12-z01dy
if IM >0 >+ . (f(E)|≤ M θ ZY ( Z - Z01≤φ ,

the | f
^"

(z0) |≤器 M

Liouville's Thm If f(z) is entire and bounded
, the flzs is constant
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