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We define R} := {z € R":
of the unit sphere in R™.
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x, > 0} and, for fixed n, |0B(0,1)| denotes the surface area

T 1. Let g € C°(R™') N L>*(R™!) and define the function u : R — R via

2 9(y) p—
u)= \aj.f3<o,1>|aR/1 ooy PR

Prove that u then is a solution to the Dirichlet problem on the half space R’} with boundary
value g on JR’}. More precisely, prove that

(a) u e C*(RY) N L>(RY),

(b) Au=0in R7%,

(c) For each point zy € OR’, we have

I = g(x0).
Jim, u(x) = g(wo)
Tr—rxTQ

Hint: You may use, and prove at the very end if time permits, that
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T 2 (classical Harnack inequality). Let u be a non-negative harmonic function on Bg(0),
R > 0. Show, that for all x € Br(0) the following inequality holds

R — |z]
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R"u(0) < wu(z) < W

R"2u(0).

T 3. Let © C R” open and u € C°(2). Prove the equivalence of the following:

(i) w is superharmonic in €

(i) Jop, (@ w(y)dS(y) < r"twyu(x) for all balls B,(z) CC Q

(i) 5, (u(y) —u(z))dy <0 for all balls B,(z) CC €.



