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1.
ugy + (1 + y)u, = u?
Solve { u(z,0) = h(z)

2. Solve the initial-boundary-value problem

Uy = Uz for 0<z<m,0<H,
u=>0 for z=0,t>0,
u =10 for z=mt>0,
=1 for 0<z<mt=0.

3. Suppose u is harmonic on Q, and the ball {z : |z — £| < p} C 2. Show that
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IDu(E) < /; . IDuG@ras.,
-s|=P

where w,p" ! is the surface area of the sphere |z — £| = p.

4. For z,y,t € R, t # 0, define
K(z,y,t) = (4nft]) 30/
Show that for s > 0,1 > 0,
K(z,0,s+1t) = /K(.’L‘, y,t)K(y,0, s)dy

holds.
5. Assume f(z) is bounded and continuous on R"™ and satisfies [, | f(y)|dy < oo. Let

1 be a bounded solution of
{ u, = Au forz e R*,t >0
u(z,0) = f(z).

Show that lim toou(z,t) =0

6. Let u € C? and



{ Uy —ANu=0forzeR,t>0
u(z,0) = f(z),ulz,0) = g(z)
Suppose f, g have compact support (thatis, f(z) =0 and g(z) = 0 when |z| is
large). Show that there is a constant C' such that |u(z,t)| < < for z € R, >0

[Hint:

wet)= gz [ 160)+10)+ X )i~ 2l

wy (2, y,1) ui(z,y,t) P
Let ( w;(x, y,t) ) , and ( u;(r,y, t) )Sat]smng
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u(z,4,0)=0 for (z,y) €R®

=w for t>0
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Suppose . has compact support in (:L',-y) for ) < ¢ < T'. Show that there is a constant

Cyp such that

T T
f (u? + 43)dzdy dt < Cp / (w] 4+ w3)dzdy dt.
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