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1. (20%) Solve the following equations:

(i) U, —u,+u, =2zu, u(x,0,0)ze",
(ii) ’uf+ui=e2y, u(0,y)=0.

2. (30%) Let B={xeR":

x|<1}. Assume ueCz(E) and
Au<0 in B.

(i)  Show that u(x)2 minu for xeB.

(i)  Assume further that % is a function of lxl and Au<0
in B Find the location of Maxu,
(iii) Assume weC* (E), A*w+w=0 in B and

w=Aw=0 on 0B.Showthat w=0 in B.

3. (30%) Let H=H(x,¢) be the heat kernel for the circle i.e. the

solution of heat equation with the following form:

H(x,t)= i a, ()™ for xe[0,1],£>0,

n=-—wo

and a,(0)=1 for neZ, where i=v-1.

(i) Find q,(r) for neZz.

(i)  Prove that J._%leﬂ(x,t)lde=0(\/;) as t—0.
2

X .
(iii) Does 1}_{1017H (x,1) exist for 0<x <17 Prove or disprove

your ansSwer.



4. (20%) Let u=u(x,7) be the solution of the following problem:

( 3

u, =Au+I .
1+u

du(x,t)=0 for xe6Q,t>0, '.
u(x,0)=f(x),u,(x,0)=0 forxeQ,

= for xeQ,1>0,

\

where T'eR isaconstant, feH'(Q) and Q isa

bounded smooth domain in R”. Prove that there exists

a constant y >0such that SUp “u“ mq) S® for I'<y.
>0 g

Is there any convergence of solution # as r—o?
Prove or disprove your answer.




