Math. 401, Sec. 501 Spring, 2016
Homework 6, due March 31

1. Use the definition of the Fourier transform to find the Fourier transforms of the fol-
lowing functions.

(i f(a:):{x’ —-l<z<l, (i) f<x>:{e$, —-1l<z<l1,

0  otherwise; 0  otherwise.

Express the result in the form a + b with a, b real.

1, |z|]<a

o F o 2 sin(wa)
0, |z|>a is f '

™ w

2. Show that the Fourier transform of f(x) = {

3. Use a suitable Fourier transformation to solve the following problems.

u(x,t) = uge(x,t), —oo <z <o0,t>0,
u(z,t),u(x,t) -0 as x — oo, t >0,
u(z,0) = f(z), —oo <z <00,

with

2

(i) f(z) = —3e".
(ii) f(z) = (1 —22%)e~*"
1, Jz] <1

i) @0 ={ 5 15

4. Use a suitable Fourier transformation to solve the following problems.

U (2,1) = Puge(2,t), —00 <z <00, t >0,
u(z,t), u(x,t) -0 as x — oo, t >0,
u(z,0) = f(z), w(z,0)=0, —oo<z <00,

with
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