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If a differential 1-form 0 = ddﬂ + %W
w—ZaJ v u™) du?

defined on a s:m;%/ Connected domain U c FD js closed, that is,
dw = 0 holds, then there exists a C°°-function f on U such that
df = w. Such a function f is unique up to additive constants.
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Application: Conjugation of harmonic functions

Theorem E’W\

Let U c C = R? be a simply connected domain and &(u,§) a
C*°-function harmonic on U. Then there exists a C* hgrmonic
function n on U such that {(u,v) + in(u,v) is holomorphic on U.
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Let £(u,v) :=log Vu? + v? be a function defined on
U =R\ {(0,0)}
1. Show that & is harmonic on U.

2. Find the conjugate harmonic function n of & on

V =R*\ {(u,0)|u <0} CU.

3. Show that there exists no conjugate harmonic function of £
defined on U.
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Exercise 2-2 AQLQ -
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Let & = O(u,v) be a smooth function on a domain U C R? such
that 0 < 0 < m, and set

f,cotd 0 cot 0 0 —6,cscl —csch
Q:=|—-0,cscd 0 —cscl] A= 0 0, cot 6 cotf | .

0 sin 0 0 sin 6 0 0

Prove that the compatibility-condition of a system o
differentail equation @ Q f\_
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Oy = sin 6. @W = >\® K\Wv\ “e\WdM
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Let v =v(z,y,2) be a defined on a simply connected
domain U in @ (x,y,2)). Assume that v is irrotational, that is,

rot v = 0. Then there exists a function ¢: U — R such that
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> 0: U — R3: a regular surface {Eﬁ'\\'ff)@ o @
» v: U — R3: the unit normal vector field. %45& ;%\ /\‘7)\lvg
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Fundammental forms veso - yndueo|
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Curvatures
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