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Egzersiz 14 (Fourier Transforms). Let F denote the Fourier Transform operator (with re-
spect to ),

F(W,t) = f[f] (w,t) = % /;OO f(x,t)e—iwm dz.

Suppose that lim,_, 1 f(z,t) =0

(a) [30p] Show that

F {gi} = iwF[f]
(b) [10p] Deduce that
Pl
52| =~
(c) [60p] Let @ > 0. Define g : R — R by
0 |z|>a
9() = {1 2| < a

Calculate the Fourier Transform of g.

Odev 7'min ¢oziimleri

12, (a) Clearly (f, f) = [ (f(2))? dz > 0.
(b) That (f,g) = [? f(x)g(x) dz = [? g(z)f(x) dz = (g, f) is trivial.
(©) (M + g, hy = [P(Af(x) + pg(@)h(z) de =X [P f(2)h(z) do+ p [P g(z)h(z) do = X (f, h) + p (g, h).

(d) Follows immediately from (ii) and (iii).
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(b) f(z) ~ 35 — 52, 55 sin (EF) cos(kmz)
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