P

Mathematics 325

1.(30 pts.) Fi

Exam I1I
Fall 2000

Name : —,PY'. G\(o“)

nd a solution to

Uy —u = 0 in —o < x < o, 0 < t < o,
satisfying
uix,0) = e for - < x < oo.
& _ x-a;. n
w(xt) = 5 € 63
oo A% ) 2 (;nrhh:s$uw@ and
o _ ozary -y “compensabe
= j e - e aﬂ 4///////
e Vi 2 2
X 2, =
ST o ol LA =
= 5 e: 4t ‘e Aj
- o) x
¢4K£ < ; IH: _ Jzzr?j“Jzaq
Y Ty - 5
_UHOREX - (" - mm) ¥ Vet
= ""Z“"’”’j 4 wy
Y Vit T dp = 5T 4
x? 0 éz
= e H S e AY
JT -

i\




f\,

2.(30 pts.) (a) Let f = f(x) be an absolutely integrable function on
(-o,w), let c be a real constant, and define the translate of f by c
according to the formula

fc(x) = fix-c) for all -w < x < o.

Show that the Fourier transform of fC satisfies the relation

FOF (g = e HCq ) () for all -~ < ¢ < w.
(b) Use the Fourier transform method to solve
u, — u + u =0 in -0 < x € ®» O < t < o,
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3.(40 pts.) (a) Find a solution to

(1) Uy, — U + Eut = 0 in 0O < x < 7, O < t < o,
satisfying
(2) u(0,t) = 0 = uln,t) for t =z O,
(3) u(x,0) = 0 for O £ x = m
(4) u, (x,0) = g-sin(x) - i—sin(3x) for O = x £ m.
t 4 A

(b) If u = utx,t) satisfies (1)-(2), show that its energy

fu,S(x,t) + uxa(x,t)]dx

E(t) = N
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is nonincreasing on O < t < o.
(c) Is there only one solution to the problem in part (a)?7 Why or why
not?
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