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Exercise 1: [4 points]
Compute the solution to the following initial value problem for wu(z,t):
ug — 4dtu, = 5, reR, teRT,
u(z,0) = cos(x) z € R.



Differentialgleichungen II, WiSe 2022/23, 77.03.2023, (Behrens)



Differentialgleichungen II, WiSe 2022/23, 77.03.2023, (Behrens) 4

Exercise 2: [6= 2+4 points]

Given a differential equation

with the flow function f(u) = Qurl)”

a) Is the solution constant along the characteristics?
Are the characteristics straight lines?
Justify your answers.

b) Determine the entropy solution for the differential equation for the initial values

1 <0
u(az,O):{ ="

—1 0<uz.

Note: Only solutions for the given initial values are required. You don’t need to compute
solutions for general initial values!
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Exercise 3: [6 points]

Determine the solution to the initial boundary value problem

—9um:5sin(3x) O<z<2m, 0<t,
U(% 0) = 0<zx<o2r,
u(0,t) = 0<t,

u(m,t) = 0<t.
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Exercise 4: [4 points]

Given the following initial value problem for the wave equation with continuos functions
f:R—=R und g:R—R

Uy — Clgy = 0 reR, t>0 c¢>0,
u(z,0) = up(z) = f(x), w(r,0) = vo(z) = g(x) r € R.

Show that this initial value problem is well posed for finite ¢ € [0, 7.
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