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Exercise 1: [5 Points]

Given the following initial value problem
U+t u, =1, for reR, t>0,

u(z,0) = cos(z), for z € R.

a) state the characteristic equations for this problem and determine their solutions,

b) solve the initial value problem.
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Exercise 2: [6 Points]

For u(z,t) the following initial value problem is given:

U + u-uy = 0, r€R, te R’
2 r < —2,
u(z,0) =<0 —-2<ax <1,
-1 1<z

a) Determine the physically reasonable solution of the initial value problem for ¢ € [0,¢*)
with suitably small ¢*.

b) Up to which t* does the solution formula from a) make sense?

¢) How can the solution be extended for ¢ > t* in a physically reasonable way?
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Exercise 3: [6 Points]

Determine the solution of the following initial boundary value problem:

U — QMUgy = 0 O<zr<?2,0<t,
u(z,0) = 5sin(27x) + 7sin(3wx) 0<z<2,
u(z,0) = 9sin(mx) 0<x<2,

w(0,t) = 0 0<t,

w2,t) =0 0<t.
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Exercise 4: [3 Points]

Let @ and @ be solutions of the differential equation

U — Uy + U = 2, r e (0,1),t e RT,
for w(z,t), which satisfy the boundary conditions

u(0,t) = 0, u(1,t) = sin(t), teRT.

a) Is 4+ @ a solution of the differential equation?
Justify your answer.

b) Does @ — @ solve the following differential equation
U — Uy + u = 0, re(0,1),t e RT,
and satisfy the boundary conditions
u(0,t) = 0, u(1,t) = sin(¢), teR*?

Justify your answer.
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