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1.(25 pts.) Find a solution to
u, —u = 0 for - < x < wand O < t < oo,
t XX
which satisfies u(x,0) = x:3 for —w < x < w. VYou may find the following
identities useful:
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2.(285 pts.) Use Fourier transform methods to find a formula for the
solution to

u, —u o F 2tu = 0 for —o < x < wand 0 < t < o,
subject to the initial condition u(x,0) = @¢(x) for -w < x < ®
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3.(25 pts.) Find a solution to

_ @utt—uxx=0'for0<x<1,0<‘t<oo,
ibject to
-0 ux(Ot)—-u(l t) = 0O for t = O,
and @9
ui(x,0) = COSE(HX), ut(x,O)cp() for O € x < 1.
Bonus. (10 pts.) Show that there is only one solution to this boundary

value problem.
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4.(25 pts.) (a) Give a clear mathematical statement (no proof is
required) of the weak maximum principle for solutions to the heat
~qQuation.

(b) State in your own words the physical meaning of this principle for
temperature distributions in a rod.

(c) By exhibiting an appropriate partial differential equation and a
solution to this equation in an appropriate region, show that solutions
to the wave equation need not satisfy a maximum principle.
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