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Laplace operator on (flat) upper half space

H":=R"1 x (0,00)

r

<« Definition. The Poisson kernel for flat upper half space is

HY x R SR
2z, 1

K(z,y) :=
(m y) nmsnfl(sn) |$—y|n

Proposition:

® K(—,y) is harmonic for every y € R"!
° K(m,y)dmRn—l =1

Rn-1

Therefore from Green's representation we have

Au=0 onHy
u=g on R*!

= / K(z,y)g(x)dmp~
yER"71

Now, we can solve the boundary value problem:
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B Let u € Cy(R™ ). Then

gives u € C°(H{}) such that

Au=0 on Hy;
Hm 7500, u() = g(wo) for each zo € R™!

As K € C*® we have u € C*®
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4 / 19(y) — 9(z0) | K (z, y)dmgo
yER?1\ Bs(x)

® Consider x € Bsa(xo) then
[y — o] < |y — x| + |z — =0
N——
<4/2
= |y —zo| <2y — 2|

/ l9(y) — 9(z0)| K (z, y)dmpn
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