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Choose 4 out of the following 6 problems

1.
Find the solution u(z,%) in each case, defined at least near the initial line y = 0:

(a)
Tuy — yu, =z, u(z,0)=|z|,

(b)

uy —uty =0, u(z,0)=-z.

Let Q be a domain in R Suppose u(X, t) is a smooth solution of the wave equation

uy =ccAu, X € t>0

with the boundary condition

u(X,t)=0, Xe€aQ, t>0.
Show that the energy

; [ [(4?), + | Vul?] dX

is conserved in time.
Let u(X) € C?(2) N C°(f2) be a solution of

Au+ ) a(X)ux, +¢(X)u =0,
k=1

where ¢(X) < 0 in Q. Show that u = () on 92 implies u = 0 in Q.

Consider the Laplace equation in two space dimensions
Ugg + Uy =10

in the upper halfplane g > () with the Dirichlet boundary condition u(z,0) = f(z).
(a)



Find the solution of this problem.

(b)

Show that the solution you find in (a) actually represents a bounded solution of the
Dirichlet problem under study, if f(z) is bounded and continuous.

Let u(z,t) be the solution of
U = Ugg, —00< <00, u(z,0)=f(z),

where fis continuous and f(z) = 0 for |z| > 1. Show that there is a number M, not

depending on f, so that

[2a)| <m [ 151 as

forall ¢ > 1 and all =.

Solve the initial-boundary value problem of the heat equation in two space dimensions,
Uy = Ugg + Uy for0<z<1,0<y<1,t>0
u(z,0,t) = u(z,1,t)=0 for0<z<1,t>0
u(0,y,1) u(l,y,t)=0 for0<y<1,t>0
u(z,y,0) f(z,y) for0<z<1,0<y<1.
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