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2.(35 pts.) Use Fourier transform methods to derive a formula for the solution to U, +u, =0 if
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3.(30 pts.) (a)Let E(, l j{[u, (x,t)]2 +[uﬂ (x,t)]z} dx denote the energy at time ¢ >0 of a solution
0
u=u(x,t) to the problem:
u,+u_ =0 if 0<t<oo, 0<x<],
u (0,1)=0=u (1,f) and u (0,6)=0=u (Le) if r20,
d(x,()) O=u, (x,O) if 0<x<I.

Show that the energy function is a constant for ¢ > 0.
(b) Use the result of part (a) to show that there is at most one solution to the problem:

w,+u = f(x1) if 0<t<ow, 0<x<l,
zzx(O,II ), u_r(l,t: Dyl ,l): oand w (l,[):n([) o 20,
u(x,0)=r(x) and , (x,0)=s(x) if 0<x<I.

[Note: Even if you are not able to solve part (a), you may use the result of part (a) in answering part (b).]
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A Brief Table of Fourier Transforms
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