M597K: Solution to Homework Assignment 8

1. Follow the proof of Property b to prove

(f+ )" (1) = V2 f¥(n) - g¥ ().

Solution.
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2. Find the Fourier transform of
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Solution.
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3. Show that the Fourier transform of f(z)ei® is f(u+ c). Here ¢ is a real number.

(f(z)eiem)(u) = [p eHf ()i v dx
= [ €T f(2)dx = f(u+c)

4. Use Fourier transform to solve the heat (diffusion) equation with reaction:
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where £ > 0 and c is a real number, with initial condition

u(z,0) = f(z).



Solution.
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Fourier transform of original equations are:
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5. Find the Laplace transform of the function f(t) = t% + ef,t > 0.
Solution.
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Lf)(s) = LIt + €')(s) = L)) + LIe'](s) = G+ ——7 = 5 T 71

6. Use Laplace transform to solve

W 4+2u +u =et fort>0,

u(0) =0,
' (0) =0.
Solution.
Let U = L[u]
Then




Laplace transform of original equations is:
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7. Use Laplace transform to solve
u' +20' —3u =0 fort>0,
u(0) =1,
u'(0) = -2
Solution.
Let U = L[u]
Then

L[u'] = sLu] — u(0) = sU — 1

L[] = s*L[u] — su(0) — u/(0) = s*°U — 5 + 2

Laplace transform of original equations is:
(U —s+2)+2(sU —1) —3U =0
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We have A+ B=1,—-A+ 3B =0.
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Solve it we get B = i,A =9
3 1
U:
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u(t) = L14(5?—)|—3) +L14(51— D = (3™ +eh)/4

(Seven problems in all, about 14.4 points each.)



