Mathematics 325 Exam I1

Name: ':PY‘ C':row
Summer 2001

1.(285 pts.) (a) State and prove the weak maximum principle for solutions
to Laplace's equation.
(b)

Show (by exhibiting an appropriate example) that solutions to the
wave equation need not obey a maximum principle.
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2.(25 pts.)

/.\

Solve the diffusion equation in the upper halfplane subject
to the initial condition
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3.(25 pts.) Consider a thin metal rod of length 1, insulated along its
sides but not at its ends, which initially is at temperature &5.
Suddenly both ends are plunged into a bath of temperature O.

(a) Write the partial differential equation, boundary conditions, and
initial condition that govern the temperature of the rod.

(b) Find a formula for the temperature u(x,t) of the rod at position x

in [0,1] and at time t =2 0. You may assume that
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w the xt-plane

4.(25 pts.) Show that any solution YWN\TNEANKRRWWMWN of the damped wave
equation
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that is nonincreasing.
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