EH ]

Every harmonic function in a simply connected domain of the plane is the real part of a
holomorphic function (Z£=4fi & #)which is defined in that domain up to an additive purely
Imaginary constant °
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62 1 vector field
X1 holomorphic function f=u+iv » Hrfr u 245 7EHY harmonic function » ZE¥, v

FHEF = (_%u —) for a 2-dim vector field F=(P,Q) curF = %—a—P

oy

%o curF——(—) (_g(ﬁu))_ﬁ u ou_

vy ok o
Eﬁtt@iﬂj E'j cur=0 E’j mibﬂ_j = {%Tj‘iﬁ
(FER* - #5Y—{El[E 855 F > BFAHENRRE V< F = 0(ETES)
FAE v 15 W=F=(-u,u,)
Let f=u+iv then f holomorphic and Re(f)=u

5V, V, B B harmonic conjugate R V(v —v,) =0 v, -V, =const

254 2 differential form  Arnold /& H differential form #Y75 =figER

EEa= (=u,)dx+(u,)dy Blda = -u dy ndx+u,dxAdy = (u, +u,)dxAdy =0
Xu,=v,u, ==V, > a=(-u)dx+(u,)dy =v,dx+v dy=dv

dar=0 BRI v EGTFE - (Amold E#v = @)

1F — (& B @ Ik » —{ closed form & exact form e

2572 3 D-bar operator

S= - % (% +i %) fi# % D-bar operator(or CR operator)

S alippE < 5f =0 - 5 & 4 PDE(YEEE T A -

EIEIEEE © 4% fousiv 240 - ang—g:o W B v SR



o Oou+iv) ou .ov
0z 0z 0z 02
ov

XN _ M (KB u /& real value FTLA A
0z 01

A
5—(5) )
Let p(2)= % JEH‘E%E@E%%&% — ig(2) 19 \(z) B R—{E S I AT

9 (2@ =0(2)+ 1222~ p(2) B A=00 T —0)
0z 0z 0201

2 (i2p(2)) =i(2)
0z

Vo(2) =izp(z) = iE% I E, £ RSB v B — (B R -

u

5 A & simply connected
z

w g -
0z

v(z) = Im( j 2i S—zd &) BT -

264 4 cohomology(Hodge+de Rham)
ZRE vy =JVu Hrh ] 2 90° hEiE

FE a=du  fEFH Fdu=udx+udy

TEFEM Hodge star *a =—u dx+udy (f£ R*fEAEFE & » *dx=dy > *dy=-dx)

F 4 > Au=d*du,d” =—=d *
Au=0<d"du=0 equivalentto d(*du)=0
B[l *ar 521 closed firm °

By Q2B AY Fill Hi () =0
d(*du)=0==*du=dv for some v

EEEHNAEE -

1 4Eh > JRIE < du /Y Hodge dual £ closed 1-form
BH7H3% = closed=exact RFLTEAE harmonic conjugate °

b 5%
1. A holomorphic function f(z) :

EHET% ()2 Cauchy-Riemann 5F2
Bl f(2)=t(x+iy)=ux,y)+iv(x,u) U, =V, U, ==V,

2. 1F Riemann surface | > harmonic < du & co-closed [fii Holomorphic &A=



3.

du +i*du 2 1E closed 1-forrm e

M 2 —EmiP

Q“(M) : M _EAYEHE k-form

Z"*(M) =ker d : closed k-form

B¥(M) =im d :exact k-form

Z'(M)
B*(M)

de Rham cohomology : H{ (M) =

De Rham EH : Hf, =H"(M,R)

/)
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