
Math F608: Homework 11 Due: November 27, 2006

1. Compute theFourier transform of the following functions.

a. f(x) =
x

|x| .

b. f(x) =
n 1 0 < x < a

0 otherwise .

c. f(x) = e−|x|

d. H(x) =
Ω

1 x ≥ 0
0 x < 0

.

e. f(x) = x

f. f(x) = sin(ωx)

2. Let f beacontinuous function such that f̂ satisÆes f̂(ξ) = 0 for |ξ| > π. Show that

f(x) =
1X

k=−1
f(k)

sin(π(x − k)

πx − k

3. Show that if F isa tempered distribution then @̂F = 2πiξF̂

4. Use theFourier transform to solve theproblem

ut = uxx + ux

on thespaceR × (0, 1) with initial condition u(x, 0) = g(x).

5. Use theFourier transform to solve theproblem

uxx + uyy = 0

on the inÆnitestripR × (0, 1) with boundary datau(x, 0) = 0 and u(x, 1) = f(x).


