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Aufgabe 1
Show that
1 forz<t<lort>1az<5td
w(z,t) =12 for0<t<1,t<z <1,

0 f0r0§t<1§xort21,x>%

is an integral solution to the Burgers equation dyu + ud,u = 0 in R x [0, +00).

Aufgabe 2
Show that
. 0 forz <O,
0 forz <3,
u(z,t) = : and  U(z,t) =4% for0<z<t,
1 forx> g
1 forx>t

are two different integral solutions to the Burgers equation dyu + ud,u = 0 in R x [0, 4+00) with the
same initial conditions.

Aufgabe 3
Show the following properties for entropy/entropy-flux pairs:

(a) For F,® € C?(R) convex and ¥ : R — R such that ®F’ = ¥’  where F(0) = ®(0) = ¥(0) =0,
there holds

u¥(u) > F(u)®(u) for u > 0.
(b) Show that in general equality in (a) does not hold.

(c) Show that the inequality in (a) for integral solutions

¢ for x < s(t), 1
1) = >0, se C(]0,+ s
u( 1) {O for = > s(t), ¢ i (10, +00))

for the equation

Ou+ 0, F(u) =0 in R x (0,+00),
u=g on R x {0}

follows from

O ®(u) + 0, ¥(u) <0.
Recall: This non-negativity condition is to be understood in an integral sense, i.e.,

/ / (@(u)opv + ¥ (u)dpv)dedt >0, Vove CFR x (0,+00)),v > 0.
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