Fourier Analysis Problem Set 2

1.

The Fourier transform and the inverse Fourier transform are defined as
7{f}= \/_ J’f(u)e'audu and F1{F}= F F(a)e aug

respectively. Find the Fourier transform of

EH, 0<x<1
f(x)=01, -1<x<O0. [5]
Ho,  I¥=21
The Fourier transform of
_u2
(=0 X <t
00, |x=1

IS given by

_ gEtsink —kcoskE
F(k)—ZJ;D 30

Write down an expression for the inverse Fourier transform of F(k).
Explain why the imaginary part of the integral vanishes, and by considering

thecase x = % . show that

®[kink —kcosk _3m
{EBI % @cos%%ﬂk—m. [9]

Let F(k) bethe Fourier transform of f(x) and G(k) be the Fourier
transform of g(x) = f(x+ A). Show that

G(k)=e "™ F(k).
If thefunction f(x) — 0 as X - *co, show that

f%ﬂ—fﬂ (-ia)" #{f}

where 7{f} isthe Fourier transform of f asdefined in question 1. [4]



(a) Show that the Fourier transform of the function
—W< X<W

01
f =
(x) EO X< =W, X>W

F(a) = TZTwsi nc(aw).
(b) Show that the convolution fLIf isgiven by

1
£ Of = %E(Zw—\x\),—ZW< X < 2W.

H 0, X < —2W,X > 2w

(c) Use the convolution theorem to find the Fourier transform # (f Of ) and
make a sketch showing where  (f Of ) touches or crosses the horizontal and
vertical axes. [13]

Use the convolution theorem to show that f (g = gOf . [9]



