
Elliptic PDE Fall 2013 HW5

1. Given the Poisson kernel Py (x) = cn
y

|(x, y)|n
with (x, y) ∈ Rn−1 × R1. Let

g ∈ C0 (Rn−1) ∩ L∞ (Rn−1) . Show that the convolution

u (x, y) = P ∗ g = 2

|∂B1|

∫
Rn−1

y

|(ξ − x, y)|n
g (ξ) dξ

is harmonic in the upper half space y > 0 and takes boundary value g (x) as y → 0+.
2. Show that

‖Py ∗ g‖Cα(Rn+) ≤ C (n) ‖g‖Cα(Rn−1) .

3. Show that harmonic functionS of (x, y)

x

|(x, y)|n
= lim

R→∞
ε→0

2

|∂B1|

∫
(BR\Bε)∩Rn−1

y

|(x− ξ, y)|n
ξ

|ξ|n
dξ

= Py ∗
x

|x|n
.


