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Problem 1 (4 TP)
Classify the following pdes.

a) —div(a(z)Vu) =0, aeClR), alx)>ag>0.
b) eAu— BVu =0, (i) for e £ 0, (i) for e = 0.

¢) (€§ — ul) Uz — 2Uglyligy + (€§ — up)tyy = 0 co > 0.

Problem 2 (4 TP)
Consider the Cauchy problem

AUgy + 2DUgy + Cuyy = d in R?,
u = U on 7,
0
a—nu =u on 1.

with a smooth curve v : I — R? in R?. Show that the condition

det(s) = ara(s)” — 2b71(5)75(s) + €71 (s)” # 0

is sufficient to compute Ugpe, Uzzy, Uyyzr aNd Uyyy in Y(s).

Problem 3 (3 TP)
Derive d’Alembert’s solution of the following initial value problem for the wave equation

Ugg — Uyy =0 for (z,y) € R x Ry
u(x,0) = up(x) for z € R,
Uy (,0) = uyi () for z € R.



Problem 4 (4 TP)
Consider the initial value problem

Pt + Vmax(p(1 — p/pmax))e =0, >0,  p(x,0) = po(x) (1)

for the nonlinear car conservation law with vpax and pmax describing maximal velocity
and density, respectively.

a) Compute the characteristics of (1).

b) Show by a counterexample that smoothness of the initial data pp does not imply
existence of a classical solution p € C1(R x Ry).



