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

F (ω, t) = F
[
f
]
(ω, t) =

1

2π

∫ ∞
−∞

f(x, t)e−iωx dx.

Suppose that limx→±∞ f(x, t) = 0

(a) [30p] Show that

F
[
∂f

∂x

]
= iωF [f ].

(b) [10p] Deduce that

F
[
∂2f

∂x2

]
= −ω2F [f ].

(c) [60p] Let a > 0. Define g : R→ R by

g(x) =

{
0 |x| > a

1 |x| < a.

Calculate the Fourier Transform of g.

Ödev 7’nin çözümleri

12. (a) Clearly 〈f, f〉 =
∫ β
α
(f(x))2 dx ≥ 0.

(b) That 〈f, g〉 =
∫ β
α
f(x)g(x) dx =

∫ β
α
g(x)f(x) dx = 〈g, f〉 is trivial.

(c) 〈λf + µg, h〉 =
∫ β
α
(λf(x) + µg(x))h(x) dx = λ

∫ β
α
f(x)h(x) dx+ µ

∫ β
α
g(x)h(x) dx = λ 〈f, h〉+ µ 〈g, h〉.

(d) Follows immediately from (ii) and (iii).
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(b) f(x) ∼ 7
10 −

∑∞
k=1

6
5kπ sin

(
kπ
2

)
cos(kπx)
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