Mathematics 325

Exam II Name: :DY. Q\f‘ow
Summer 2002
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2.(25 pts.) (a) By exhibiting an appropriate function defined on an
appropriate region, show that solutions to the wave equation need not

—atisfy a maximum principle.
(b) State without proof the theorem known as the weak maximum

principle for solutions to the diffusion equation.
(c) State without proof the theorem known as the weak maximum

principle for solutions to Laplace's equation.

Bonus (10 pts.): Give a mathematical proof for the theorem stated in
either part (b) or part (c) above.
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3.(25 pts.) Let g be an absolutely integrable function on (-ow,®). Use
Fourier transform methods to solve
— O) u + u =0 for —o < x ¢ ®w, 0 ¢y < o,
X X vy
subject to the boundary condition
1 if x| <1,
C) u(x,0) = { = X (?)
o) otherwise, (=1, 1)
and the decay conditions
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4. (25 pts.) Find a solutiaon to
@ u, - u = 0 for 0 < x < m, 0 < t < oo,
X X
héubject to the MIXED boundary conditions
@G u(o,t) = 0 = u (n,t) for t =0

{Dirichlet at the left, Neumann at the right), and the initial condition
69 ulx,0) = 3sin(x/2) - 2sin(3x/2) for O € x < m.

Bonus (10 pts.):
above.
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Show that there is only one solution to the problem
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