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1. Prove u = F(x + at) + G(x — at) satisfies the wave equation uy = a*uy,, where a > 0 is a
constant, and F, G are sufficiently smooth functions.

2. Find Fourier transformation: f(z) = Ae~ x € R", where A > 0 is constant.

3. Suppose  is a smooth, bounded domain in R” and u,v € C%(Q). Prove the following
Green’s identities, where dS denotes the surface measure on J€) and v is the exterior unit normal
on 0f2.

s = / (vAu + VuVo)dz,
o0 81/

ou
/ (va - ug)dS /Q(UAU — ulAv)dz.

4. Find the solution u(z,t) to the following heat equation, where g is continuous and bounded
for = > 0 with ¢(0) = 0.

Up = Ugg, T >0,>0,

U(JE,O) :g(:E)’ x>0,
w(0,8) =0,  t>0.

5 Let Q = {(z,y) e R:, 2?2 +y2 <1} ={(r,0) : 0 <r <1, 0<6 <27} Use separation of
variables (r,0) to solve the Dirichlet problem
Au =0, (r,0) € Q,
u(1,60) =g(0), 0<6<2m.



6. Find Riemann Invariants for the following shallow-water waves equations, where g > 0 is a
constant.

Oh  J(hu)
- -0
ot " ow
d(hu) N O(hu® + 3gh?) 0
ot oz -
7. Find the solution u(zx,y) to
u? + uz —u =0,
2
x
0) =—.
u(e,0) = =
8. Find the solution to
o)
=0
ur + Oz 5
0, x <0,
ulimo =< 1, x€]0,1],
-1, z>1.



