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Please answer YES or NO, unless otherwise stated.

1. Assume that Ω is a bounded open set in Rn with a smooth boundary.
Consider the Dirichlet problem{

−∆u = f in Ω,

u = g on ∂Ω.

(a)
∫

Ω
|∇u(x)|2 dx =

∫
Ω
u(x)f(x) dx+

∫
∂Ω

∂u
∂ν

(x)g(x) dS(x).

(b)
∫

Ω
f(x) dx = −

∫
∂Ω

∂u
∂ν

(x) dS(x).

(c) If g(x) = 0 for every x ∈ ∂Ω, then u(x) = 0 for every x ∈ Ω.

(d) The problem has a unique solution.

2. Assume that Ω is a bounded open set in Rn with a smooth boundary.
Consider the Neumann problem∆u = 0 in Ω,

∂u

∂ν
= h on ∂Ω.

(a) The zero function is a solution to the problem with the zero boundary
values.

(b) The zero function is the only solution to the problem with the zero
boundary values.

(c) The solution to the problem with the zero boundary values is unique
up to an additive constant.

(d) The total flow of a solution to the problem through the boundary is
zero.

3. (a) The fundamental solution of the Laplace equation is a solution to
the Laplace equation in the whole space.

(b) The fundamental solution of the Laplace equation is a bounded func-
tion.

(c) The total flux of the fundamental solution of the Laplace equation
through the boundary of every sphere centered at the origin is equal
to one.

(d) The fundamental solution of the Laplace equation is a positive func-
tion when n ≥ 3.

4. Consider the Poisson equation in the whole space.



(a) The convolution of the fundamental solution with the source term is
a solution.

(b) The solution is unique.

(c) The solution is harmonic outside the support of the source term.

(d) The solution of the problem in the whole space can be used to con-
struct a solution of the problem in subdomains.

5. Consider the following claims in Rn with n ≥ 2.

(a) |∂B(x, r)| = rn−1|∂B(0, 1)|.
(b) |B(x, r)| = rn|B(0, 1)|.
(c) |∂B(0, 1)| = n|B(0, 1)|.

(d) |B(0, 1)| = π
n
2

Γ(n
2

+1)
.


