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1. (25 points) Find the general solution of the following PDE

(v*) zup + (2*) yu, =0
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2. (25 points) Solve

Ugpy — 3u$t - 4utt =0
u(z,0) =e*

u(z,0) = cos(z)

Note: You may assume and you do NOT (!!!) need to show that the
general solution of the above PDE is

u(z,t) = Fdz +t)+ G(x — 1)

Also, please don’t waste your time at the end simplifying your final
answer, but make sure it doesn’t involve any constants.
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3. (25 points) Suppose u and v both solve the heat equation u; = kg,
for0 <z <land 0 < ¢ < T and that
u(z,0) < wv(z,0)
u(0,t) < wv(0,t)
u(l,t) <w(l,t)
Show u(x,t) < v(x,t) for all z and ¢
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4. (25 points) Suppose u solves the following heat-like PDE for 0 <
x <l

wp = kg, — u®

u(0,t) =u(l,t)
uz (0, 1) =ug(l,t)
u(z,0) =0

Use energy methods to show that u(x,t) = 0 for all z and ¢

Hint: Multiply your equation by « and integrate. Careful about the
endpoints in the integration.

Note: Here u® means (u(z,t))? I know this is a PDE you haven’t
seen before, but the same techniques work here, so just trust yourself
and remember that I believe in you :)



