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Uy — Uy = €Y,
u(z,0) = f(z) for z € R.
(b) Find the solution u(z,t) of the equation

ug + (3u?), =0 in R x (0, 00),
u(z,0) = f(z) forz e R

which satisfies the Rankine-Hugoniot condition, where

1, ifz <0
flgl=«& 1—u, H0<2x<1,
0, iflca

2. (25 pts) Let u be a solution of
Au = f in B(2°1)
u=gondB(z’1).
Prove that there exists a constant C', depending only on the dimension n,
such that

max |u| < C'( max max |f]).
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3. (25 pts) Find the solution u(z,y,t) of the wave equation
Ut = Uz + Uyy, u(Z,y,0) =2y

which satisfies the form u(z, y,t) = f(2t—x,y), where f is a smooth function
of two variables.

4. (25 pts) Suppose u(x,t) is a smooth solution of
u— Au—u(l—u) = 0in U x (0, 00)
u = 0ondU x [0,00),
wle, 8] = gle),

where U is a bounded open set in RY with smooth boundary OU.

(a) Show that 0 <u <1if0<g <1,

(b) Show that u(x,t) is radially symmetric in z if U is a ball and g is radially

symmetric.




