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Laplace operator on (flat) upper half space

H™:=R"! x (0,00)

-~

<Y Definition. The Poisson kernel for flat upper half space is
HIxR" ' 5 R

2z, 1
K(z,y) :=

nmgn-1(S™) |z —y|"

Proposition:

« K(—,y) is harmonic for every y € R"!

. K(z,y)dmgr1 =1
Rn-1

Therefore from Green's representation we have

Au=0 on Hj
u=g

g1 = [ K yawyiman
Now, we can solve the boundary value problem:
E Let u € Co(R™1). Then
u@)i= [ o)K@ y)dme
yeRn-1

gives u € C°(H{}) such that

Au=0 on H{
limpgrnsy sz, w(x) = g(®o) for each zg € R™1

As K € C* we have u € C*

[u(z) — g(wo)| =

/eRn—l (9(y) — g(x0)) K (2, y)dmps
= /yeRn—l 19(y) — g(z0) | K (z, y)dmg.s

< / 19(9) — g(20)| K (2, y)dmsgn
YERM 1B (10) e e’

<e

+f 9) — gla0) K, y)dmg
yER™ 1\ Bs(z0)

« Consider z € Bj/y(xo) then

ly — x| < |y — x| + |z — 2
———
<6/2
= |y — x| < 2|y — z|

/ |g(y) - g(wo)lK(w,y)dmRH
yeR™ 1\ B;(z)

§2||g||oo/ K(z,y)dmga
yGR"—l\Bg(zO)

2z, 1
mgna(S71) J |y — zo|”

y—r) = ,—0

<2lgll..
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