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Schwarz Integral Formula
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.

Question there a formula for f ?

F : → o
,
f (a) =

1- / €9 ucz) dz±211-5 2- - a

12-1=7

claims

(e) f holomorphic in .

(2) u =
Re f



Proof of (a)
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I of (2)

By definition , we have
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In the last line we applied Poisson 's formula for U
.



Hermann Schwarz (1843-1921)

Schwarz Lemma
, Schwarz Integral Formula

Schwarz Reflection Principle , Cauchy - Schwarz Inequality

Adivor : Weier straps , Kummer

students : Feger, Koebe , Zermelo



Dirichlet Problem (for the unit disc)

Given f: 2 → IR continuous
,

is there U :Ñ- IR

continuous
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Answer Yes
.
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             Johann Peter Gustav Lejeune Dirichlet (1805 – 1859) 

It was his father who first went under the name “Lejeune Dirichlet” 
(meaning “the young Dirichlet”) in order to differentiate from his father, 
who had the same first name. 

“Dirichlet” (or “Derichelette”) means “from Richelette” after a town in 
Belgium. 



-oof of (a)

We claim that u is harmonic in
.

Recall that

☐ (a) = 1- 1,2
'T

E
,
Ca - t) fceit) alt

,
a c- ☐

.21T

Let

g. (a)
= ÷; / - . fcz)

d£

1£,⇒

£ " "

2- -a g-
.

We have argued in the proof of Schwarz , g
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Thus u is harmonic in I.



Proof of (2)

Properties of the Poisson kernel

Lemma
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Proof is clear
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Fleurs's tics
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Conclusion
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¥ . ( z ) off → So = S- function concentrated at 0 .
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so we do expect continuity .

We will
prove

this rigorously next time .


