
Assignment 3

Due March 4

Consider the upper half plane y ≥ 0. If f(x) is a function in L2(R) show
that

u(x, y) =
y

π

∫
f(x+ z)

z2 + y2
dz

is well defined, satisfies for y > 0

uxx + uyy = 0

and

lim
y↓0

∫
R

|u(x, y) − f(x)|2dx = 0

When will

lim
y↓0

∫
R

|uy(x, y)− g(x)|2dx = 0

for some g ∈ L2. Can you express g in terms of f .
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