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1.(25 pts.) Solve u,—u, =0 in —o<x<ow, 0<t<ow, subjectto the initial condition

o .
4 |1 if x>0,
u(xY) =¢(x)= .
(%) =4(x) 3 if x<0.
Express your answer in terms of the error function:

Erf (w) = 72_; o7 dp.
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2.(25 pts.) Solve u,—4u, =0 in —w<x<w, —w<t<owo, subject to the initial conditions
u(x,0)=In(1+x*) and u,(x,0)=4+x for —oo<x <o,
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3.(24 pts.) (a) State, BUT DO NOT PROVE, the maximum principle for solutions to the diffusion
equation.

(b) Give a physical interpretation of the maximum principle in the case of heat conduction in a thin rod
" with its lateral sides insulated.

(c) Show, by exhibiting a counterexample, that solutions to the wave e

quation need not satisfy a
maximum principle.

() Let W =ul>&) Le, a  sdution + u%,—humgo » R: o<x<L/o<{; éT’/
ond let w Le, conbinuews in RU2R 0-’-’-X$L) oLt £, -ﬂ\f»ﬂ the W axaimum
Bl
valwe of w W RUIR is altaned ether on the initidd wall (e, when t=0)
oY on a sidewall (ie. when x=o or x:L.).
ure

(_L) /(Le lu&es’c sudh @ hin vod occuns edhevs 1n1ﬂa“3 (jx,, when €=, )
Bpts. or «F one d: the ends Ost “H‘e YQA (l’ﬁ, when xzo or x:L)_

©) w(x¢) = smx)si(ct) soves the wave eﬂ(thi&n ute-—c}umr o

h E: oexew ost ¢ I but the maximum valwe vg w en R
) [

does bt occur of a bomdwj ?o‘m‘b of R but vather ab the ‘center

point (% %‘)4-@—



4.(26 pts.) Use the Fourier transform method to find a formula for the solution to the inhomogeneous
diffusion problem in the upper half-plane:
m O u-—ku,=f(xt) if —o<x<ow, 0<f<0o0,

® u(x,0)=g(x) if —0<x<oo,

Notes: 1. The solution is rumored to be
(X_.Y) (x=- y)

u(x,t) = j jf(y )"ZJTT__)"W dyds + j¢(y)\/———e “dy.

2. If you cannot solve this problem in its full generality, to earn half the points, do the special
case when f(x,7)=0.
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