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Problem 1: [7 Points]

Compute the solution of the following initial value problem for u(x, t):

ut + (2t + 1) ux = −ut , x ∈ R, t ∈ R+,

u(x, 0) = sin(2x) , x ∈ R .
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Problem 2: [4 Points]

Determine the entropy solution of the differential equation

ut + (f(u))x = 0

with the flux function
f(u) =

(u − 1
3

)2

and the initial condition

u(x, 0) =

2 x ≤ 0,

−1 0 < x.

Note: Only the solution for the given initial values is required. You don’t need to give
solutions for general initial values!
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Problem 3: [2 points]

Let u(x, y) be the solution to the following boundary value problem

∆ u = uxx + uyy = 0, in Ω :=
{(

x

y

)
∈ R2, 0 < x < 20, 0 < y < 25

}
,

u(x, y) = 10, on ∂Ω .

Determine the solution u without calculation. Justify your answer.
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Problem 4: [7 points]

a) Consider the initial boundary value problem

ut − uxx = x

π
cos(t) for x ∈ (0, π), t > 0,

u(x, 0) = 1 − x

π
+ 2

(
sin(x) − sin(3x)

)
for x ∈ [0, π],

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

u(π, t) = sin(t) for t > 0.

Introduce a suitable function v in order to convert the problem into an initial boundary
value problem with homogeneous boundary conditions for v.
Determine the differential equation and the initial conditions for v.

b) Solve the following initial boundary value problem:

vt − vxx = 0 for x ∈ (0, π), t > 0,

v(x, 0) = 2 sin(x) − 2 sin(3x) for x ∈ [0, π],
v(0, t) = 0, v(π, t) = 0 for t > 0.

c) Give the solution to the initial boundary value problem from part a).
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