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2. Find a shock wave solution for the following initial value problem, and then

animate the result:

P+ pPps =0, —oo<x<o0,t>0,

2 ifzx <0
0) = =
o, 0) {1 if x > 0.

3. Find a rarefaction wave solution for the following initial value problem, and

then animate the result:

pt+p2p$:0, —oo <z <oo, t>0,

1 ifx <0
0) = =
plz,0) {2 if x > 0.
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2. Suppose that uniform traffic with density p; cars per kilometer approaches
the end of a line of traffic stopped at a red light. Ahead of the red light there
are no cars, while the stopped traffic is at its maximum density p. cars per
kilometer. At time ¢t = 0, the red light turns green and the front of the line
of stopped traffic begins to move forward. Our model for the resulting traffic

density is

2
Pt + 7)1(1 - _p>px

*

P1
P
0

p([E,O) =

Assume that p; = £.

0, —oco<zx<oo, t>0,

ifx <—1L,
if —L<x<O,
if x > 0.

(1) Find the characteristics for this initial value problem and sketch them.

(2) Find the solution of the problem.

(3) Give brief discussion on your solution.



