LAST NAME: J{%—_ FIRST NAME: Quiz 5
MATH 602, Differential Equations Prof: Dr. Adam Larios

Notes, books, and calculators are not authorized. Show all your work in the blank space you are
given. Always justify your answer. Answers without adequate justification will not receive credit.

Fourier Transform of f(z): F[f|= / f(z)e™” dz

Inverse Fourier Transform of F(w): F '[F] = f(z) T / F(w)e ™7 duw

1. (a) (2 points) Consider the function f(z) = 5 + cos(3z) + sin(7z). Find its Fourier sine
series on the interval [—m, 7]. (Don’t confuse this with the Fourier transform!) HINT:
This can be done with very little work!
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(b) (2 points) Is the function f(x) in part (a) equal to j#& Fourier sine series? Justify your
answer 1n one sentence.
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2. (3 polnts) Recall that if 2 = a + bi is a complex number, then its complex conjugate is
Z=a— bi. Let F(w) be the Fourier transform of f(z). Show that F(w) = F(_w)'C*iSSM\L .((-F) TS
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T 1s the Fourier transform




’ juats ) jodi ary conditions on [—m, 7
4. Consider the following heat equation problem, with periodic boundary |
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(n) (2 points) Find an ordinary differential equation satisfied by cio(t)-
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(h) (2 points) Solve for ¢10(t) in terms of c10(0).

Solve kg QDE:



