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1. Determine if the following Cauchy problem has a solution in the neigh-
bourhood of the point (1,0)

yzx − xzy = 0,

a) z = 2y and x = 1

b) z = 2y and x = 1 + y.

2. Let Ω = {x ∈ R3 : |x| > 1}. Let u ∈ C2(Ω̄) and suppose that u
satisfies the Laplace equation in Ω

Δu(x) = 0, for all x ∈ Ω.

Show that
max

Ω̄
|u| = max

∂Ω
|u|

if lim
x→∞

u(x) = 0.

3. For the wave equation in R3

utt = uxx + uyy + uzz

find a general form of the plane wave solution. That is, a solution of
the form u(t, x, y, z) = v(t, s) where s = αx+βy +γz and α, β, γ ∈ R,
α2 + β2 + γ2 = 1.

4. Consider the P.D.E.

∂2z

∂x∂y
+

∂z

∂y
= xe−y. (∗)
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a) Determine the type of this PDE and find the characteristic curves.

b) Consider the given PDE as a first order PDE for q =
∂z

∂y
.

Solve this first order PDE for q. Then find the general solution of (*).

c) Find two different solutions z(x, y) which satisfy the condition

z(x, x) = 1 for x ∈ R.

d) True or false ? Explain.

There exists a solution z(x, y) such that z(x, x) = 1,
∂z

∂n
= 0 where n

is the unit normal vector to the line y = x in R2.
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