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1. (20%) Solve using characteristics:
(i) u +u_=u’, for xeR,¢>0, and u(x,0) = g(x)
for xeR
(ii) Xu, —tu, =u, for xeR,t>0,and

u(x,0)=g(x) for xeR,
where g isa smooth function with

compact support.

2. (20%) Given a continuous function, [ € C° (ﬁ)
where a isa bounded smooth domain inR",n>2.
Consider the poisson equation

Au=f 1in Q.
Must the corresponding solution % & C* (ﬁ) ?
What about u € Cj, (Q) ? Prove or disprove all your

answers.
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3. (20%) Consider the following problem:

N
—~Au, + Zal.juj = f, inQ,
=1

u =0 onoQ, i=1,-,N

(1)
where Q isabounded smooth domain inR",n>2,

all a]n
A_[ ST J is a symmetric and positive definite

an] e a/m

matrix, and each f,€L’(Q) isa nonzero function.
Prove that there exists a unique solution of
problem (1).

4. (20%) Consider the following problem:

ou

Ot

N
L—Au, + Z au, =0 forxeQ, 0<t<T,

J=1

(2) | u=0 forxedQ,0<t<T, i=1---,N,
L u, =g forxet=0,i=1,--,N,

a, ... a,

where A{ ST } is a symmetric real-valued

an ] o ann

matrix and each g <L(Q) is a nonzero function.
Prove that there exists a unique solution of

problem (2).
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5. (20%) Let u# solve
u, =Au 1n R’ x(O,oo),
u, =h on R}x{t O},
u:g(mIWxV OL

Il

[l

where g,%7are smooth and have compact support.

Prove that

sup ‘tu (x,t)} < o0
xeRB,t>0



5. (20%) Let u solve
u, =Au in R’ x(0,)
u,=h on R’ x{r=0}
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where £,/ are smooth and have compact support.
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xeR? >0



