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1. Let [/ be either IRi or the unit ball in ]R' (t > 2). Write the expression
of the Green's function for -A with respect to the Dirichlet condition on
0u.

2. Let [/ C IR." be a bounded open set with smooth boundary 0U, A :
(aai)n*n be a symmetric, positive definite constant matrix. For the following
variational form:

I(w)::+ t i aiiLqaLiwd,r; ta € H):: {ut e H1(U); It): s on0t}}
z J U ;_,i:1

where g is a smooth function on 0U, prove that the minimizer u exists and
is smooth.

3. Let A: (ouj)nr, be a symmetric and positive definite constant matrix.
Suppose u satisfies

i oniLniu: o, in lR'
i,j:r

and u ) -1 in IR.". Show that z : constant.

4. Let S@) : ;",.;fu,lrlz-n be the fundamental solution for the

Laplace operator in lR' (t > 3). Here a(n) is the volume of the unit ball
,B1. Suppose f (r) € C2(lR" and satisfies

lDi f@)l < CO*lrl)-z-'-i, Vr € 1R', j :0,1,2
where e is a positive number. Then

,@): [ 6@-a)ftu)dv
JR.

satisfies

-A,u(r):f(r) lR'.

5. Let u € Wl,p(iR') where p > n. Show that

r [ tu@)-u(0tda<ctu)[ !Y%!ao.,n Js@,)'*r*, 
u\v)t*v -: v\'-l 

Jn611 l, _ yl"-t
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6. Write down an explicit formula for a solution of

( ur- Au+-cu: f, lR.' x (0,oo),
I
\ ,r:9 R' x {t:0}

where c € IR..

7. Lel (/ C lR' be an open, bounded subset of lR' with smooth boundary.
Set Ur : (J x [0, ?], f7 - Dr \ U7 where ? > 0. Prove that there exists at
most one solution u e C2(Oy) of

( uu- Au: f, (Jr,

l
1 u:0 lr
I

Iut:h, Uxtt:o)
where g,h are smooth functions.


