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25 points each.
1. Solve the following PDEs.
1. €*uy — uuy, = 0,u(z,0) = —€*
2.
 — Uz = 22 in R X [0, 00)
u(z,0) = w(z,0) = 0.

1. Show that for n = 3 the general solution of %y — 2 Au = () with spherical

symmetry about the orgin has the form
_ F(r+ct) + G(r —ct)
T

, =]z

with suitable F,G.
2. Show that the solution with initial data of the form

u = 0,4 = g(r) (g = even function ofr)

u-—[_ 9(p) dp.

3. Let Q be a bounded smooth domain in IR" . Assume u € Cz(ﬁ) is a solution of

is given by

Au=01inQ, u = f on 9.

/IVu|2d:r§/|Vv|2d:r
Q Q

for any v € C'({2) with boundary values f.

1. Show that

2. Let Be ,={z: |z — €| < p} C Q2. Show that

1
W)= [, uEds




where w,p" ! is the surface area of 0B¢, and ds, is the surface element on

0B,

.2
4. Let K(z,y,t) = (49rt)—Te‘J_lf'|" , f be a continuous bounded function on R™ and

u(z,t) = [ou K(z,9,t)f(y) dy.
1. Show that

K(z,0,5+1) = / K(z,y,8)K (4,0, ) dy
R"

for s > 0,1 > 0.

2. Show that u satisfies u; = Aufor t >0and  lim u(z,s) = f(z).
(2,8)(z,0%)
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