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Exercise 1:

a) Determine the solution to the initial value problem

ut − 4uxx = 0, 0 < x < 1, t ∈ R+,

u(x, 0) = x − sin
(

π

2 x
)

, 0 ≤ x ≤ 1

u(0, t) = u(1, t) = 0, t > 0.

Hint for the integration: sin(αx) sin(γx) = cos(αx − γx) − cos(αx + γx) .

b) We consider the following initial value problem for u = u(x, t) :

ut − 2uxx = −2xe−2t + sin(2πx) , x ∈ (0, 2), t > 0 ,

u(x, 0) = 1 + x

2 + 3 sin(3πx) , x ∈ [0, 2] , (1)

u(0, t) = 1, u(2, t) = 2e−2t , t ≥ 0 .

(i) Show that the homogenization of the boundary values with suitably defined func-
tion v gives the following problem:

vt − 2vxx = sin(2πx) , x ∈ (0, 2), t > 0,

v(x, 0) = 3 sin(3πx) , x ∈ [0, 2], (2)

v(0, t) = v(2, t) = 0 , t ≥ 0.

(ii) Solve the initial value problem (2) from part i).
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Exercise 2: Solve the initial value problem:

utt − 4uxx = 3 sin(2πx) · e−2t x ∈ (0, 1), t > 0
u(x, 0) = u0(x) = sin(πx) + 4 sin(2πx) x ∈ [0, 1],
ut(x, 0) = v0(x) = 0 x ∈ [0, 1],
u(0, t) = 0 t > 0,

u(1, t) = 0 t > 0,

Hint: Insert the ansatz

u(x, t) =
∞∑

k=1
qk(t) sin(kωx), ω = π

1

in the differential equation. You will obtain an ODE for qk .
The initial values will give initial values for qk .
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