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If a differential 1-form "= 2
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defined on a simply connected domain@c R™ s closed, that is,

dw = 0 holds, then there exists a C'*°-function f on U such that
l . Such a function f is unique up to additive constants.
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Let U C C = R? be a simply connected domain and &(u,v) a
C*°°-function harmonic on U. Then there exists a C*° harmonic
function n on U such that {(u,v) 4+ in(u,v) is holomorphic on U.

Lo E E(u V) be a Ravwsow.x-e“ Hnow,
= Naoe w)v?eh, Rarmowre §& AT = Jou

A

< Y]“: ~3r YN Rawonm
{7\;" Sa 9: t&}m

o el > T o Bdoaglhe

Fw=0

Advanced Topics in Geometry Al



* v]u= ~3v Y\\)"" 2w
& dt\: ~§\)-ol&k~\=§“d\f =
do=0) & Suw+x Sw=0.
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Let 8%, =0 AR.=0
01
§1(u,v) 1= —5—, & (u,v) :=log Vu? + v?
us + v
be functions defined on non-simply connected domain
U :=R*\ {(0,0)}.
1. Show that both & and & are harmonic on U.

v 2. Verify that there exists a conjugate harmonic function n; of &
onU.

3. Prove that there exists J1o conjugate harmonic function ns of
& onU.
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Exercise 3-2

Problem (Ex. 3-2)

Consider a linear system of partial differential equations for
3 x 3-matrix valued unknown X on g doma/n UcCR? as

étr‘bu = Xeflv XQ“’

5 —h]
O —h% ,
= X(ﬁ-l\r Aw)
where (u,v) are the canonical coordinate system-eiRé—and-r 5

and h; (i,7 = 1,2) are smooth functions defined on U. Write
down the integrability conditions in terms of o, 3 and h;
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Immersed surfaces Uc lR Do domoum

> p: U —R3:a regularq'@ce R Mcf:;‘l)l CMT«D

5 L “"‘%’""‘7
» v: U — R’: the unit normal vector fi

})(u.v) = (fn(u\t) § L), Z(u \»)e R

o parunk vazaliwn

A & V_<Sw asv{

ZENAREH L e,

G ,Qimavo}/ vmd&{mthﬂ to ad Uhe)




L L
p W ‘D »
( ? ? Umt ‘rm-wJ. va.otw-

P=vuy)



Fundammental forms d? {)udu* ?«,d\r
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Waragadln mapx RS
“‘ (1\41 A2)_j %2 : the eigenvalues of A
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