MAE/MSE 502, Spring 2016, HW3 Solutions

Prob 1

u(x,t)=5t+ 3+ tcos(x)+ Fsmh(Ft)sm(Zx)

Prob 2
Z C e " Dt ln(x—ant) ’
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Prob 3
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o Problem 3(a), Cosine expansion
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Problem 3(b), Converge to 0.75=(f(0.5")+f(0.57))/2
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(c)

i Problem 3(c), Sine expansion
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Fourier Cosine expansion is better, although it still has Gibbs ripples in the vicinity of x = 0.5 due to the
discontinuity of f{x) there. Fourier Sine expansion has Gibbs ripples in the vicinities of both x = 0.5 and
x = 0, because the odd extension of the original f{x) has a discontinuity at x = 0.



Prob 4
(a) F(w) = (2/on) [1 - cos(m)]
(b) A, = (2/nm)[1 = cos(n/L)] ,n=1,2,3, ...
See plot below. This example illustrates the correspondence between ® and nzt/L in Fourier

transform and Fourier series. Note that in all three cases in (b), the designated range for plotting
is equivalent to 1 < nw/L. < 30. That is why they all look like the plot for F(m).
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