92.445/545 Partial Differential Equations Spring 2013

Optional Homework Assignment # 7 Solutions

a) Find the Fourier series for the sawtooth function given by f(z) = z on the interval —7 < z < 7.

The Fourier series for the function f on the interval —L < z < L is given by
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f is an odd function, so a, =0 for n > 0. L =, so
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Therefore, the Fourier series for f on the interval —7 < x < 7 is given by Z sin(nz)

n=1

b) To what value does the Fourier series converge at xz = /27

f is continuous at 7/2, so the Fourier series converges to | f(7/2) = 7/2

c¢) To what value does the Fourier series converge at x = 7?7

1 1
At £L the Fourier series converges to 3 [f(=L)+ f(L)] = 3 [-m+ 7] = @

2. Use the Fourier Transform to solve the following IVP for the heat equation:

2
Ut = Ugy ON — 00 < x < 00, u(z,0)=ce z%/2
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Hints: .7:{6 } = \/;e and F { } 2\/_
U = Upy = F {ugy = F{uge} = Uy = —k*U, where U = F {u}.

(@, 0) = e = Flu(x,0)} = F {2} = Uk, 0) = v2re /2
Ui(k,t) = —k2U (k,t), U(k,0) = V2re ™/ 5 U(k,t) = [Vame ™ /2] et = Vome H(41/2) o

e—mz/(4(t+1/2))] = |u(z,t) = 1 e—m2/(4t+2)
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u(w,t) = var lm




