3E1 Problem Sheet 5
November 10 - 16, 2003

Lecturer: Claas Rover

1. Sketch the graphs and find the Fourier transforms of the following func-
tions.

(a)

f(z) = { 6_0 ’ ii Z 8 with @ > 0, a constant.
) -
f(z) = { 60 ’ ii i 8 with b > 0, a constant.
(c)
ce®™, ifx <0
f(z) = et if >0 where ¢ # 0 and @ > 0 are constants.

2. The formulae in parts (a) and (b) below are called Shift Theorems.

(a) Suppose f(z) is function which has a Fourier transform. Argue
that f(z — ¢), ¢ a constant, also has a Fourier transform. Then
show that

F(f(x =) (w) = e " F(f(2))(w).

(b) Show that if f(w) is the Fourier transform of f(z), then f(w — c)
is the Fourier transform of e™® f(x).

3. Recal from the lecture that the Fourier transform of

1, —a<z<a 2 2 sinaw
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Use this and a shift theorem to obtain the Fourier transform of

(a)

() = e —a<x<a
I\WTI=N 0, otherwise

(b)

3, b<x<
h(z) = ’ r=c , where b < ¢ are constants.
0, z<borx>c



