
Osittaisdifferentiaaliyhtälöt
DEMO 6

1. Let B+ = {x = (x1, x2, ..., xn) ∈ Rn : |x| < 1, xn > 0} be the open upper half ball.
Assume that u ∈ C2(B+)∩C(B+) is harmonic in B+, with u = 0 on ∂B+∩{xn = 0}.
Set

v(x) =

{
u(x) if xn ≥ 0;

−u(x1, . . . , xn−1,−xn) if xn < 0.

for x = (x1, x2, ..., xn) ∈ B(0, 1). Prove that v is harmonic in B(0, 1).

2. Let g ∈ C(Rn−1) be bounded. Show that

u(x) =
2xn
nαn

∫
Rn−1

g(y)

[(x1 − y1)2 + ...+ (xn−1 − yn−1)2 + x2n]n/2
dy

is the unique bounded, continuous solution of{
∆u = 0 in Rn

+;

u = g on ∂Rn
+.
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