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Mathematics 325 Exam II Name:  Pr. (tyow
Summer 2013

1.(20 pts.) Solve the eigenvalue problem 6.6
X"(x)+4X (x) 20 if 0<x <1, subjectto X (0)20x"(1).
You may assume that A is a real number, but you must examine in complete detail all the cases for A .
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2.(40 pts.) Find a solution to the boggdary problem
u,~u,=0 if 0<x<1, 0<t<oo,

u(0,080Du, (1,1) if 05/ <o,
u(x,O)C?%sin3 (fzfj, u, (x, 0)@0 if 0<x<1.
Notes: You may assume that the solution to the eigenvalue problem in # 1 of this exam is

4, =((2”2+1)7zjz, X, (x) =sin((2n2+1)ﬂx] (n=0,1,2,..).

You may also find useful the identity sin®(6)=(3sin(8)-sin (36))/4.
Bonus (10 pts.): Show that there is at most one solution to the boundary problem above.
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3.(40 pts.) (a) If f is an absolutely integrable function on (—oo,oo) and b is a real number, show that
the function g(x) =f (x —b) has Fourier transform

g(5)=e"71(%).
(b) Use Fourier transform methods to find a formula for the solution to
u—u, +u =0 if —co<x<ow, 0<t<oo, -

subject to the initial condition u(x,0) @¢(x) if —0 < x <00, Lok 3 =x-b.
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A Brief Table of Fourier Transforms

/(x)

1 if —b<x<b,
0 otherwise.

1 if e<x<d,
0 otherwise.

S (@)
X if 0<x<b,
2b—x if b<x<2b,
0 otherwise.
e” if x>0,
0 otherwise.

e” if b<x<e,
0 otherwise.

e if —b<x<b,

{0 otherwise.

e if c<x<d,
0 otherwise.
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