Fall 2012 - Math 462
Partial Differential Equations for Scientists and Engineers
Homework #9 - Due Monday Nov. 5Hth

1. (30pt) Let u(x,t) be the solution of
utt—4um:0 O<JZ‘<OO,t>0
U(l‘, 0) = ¢(x)v ut(x70) = ¢(~”L‘)7
u(0,t) =0

with ¢ given by

1 ifl<xz<3
and 1) _{ 0 otherwise

Using the domain of influence, determine

(a) The time at which u(10,t) becomes non zero for the first time.

(b) The time after which you are sure that u(10,¢) will always be zero.
You do not have to solve the PDE.

2. (40pt) Let f(z,t) be any function and let

r+ct— cs
u(x,t) // / / s)dyds
26 20 z—ct+cs Y

where A is the usual triangle of dependence of (x,t). Verify directly by differ-
entiation that

Ut — gy = |, u(xz,0) =0, wu(z,0)=0.
3. (30pt) Find the solution of
Ut — gy = €7 —oco <z <oo, t>0,

u(z,0) =0,
ut(x,0) = cos(x).



