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Apant seic

1. Na eurejeÐ o metasqhmatismìc Fourier tou s matoc
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Ap�nthsh:
x(t) = x1(t) + x2(t), ìpou
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2. Na eurejeÐ o metasqhmatismìc Fourier tou s matoc

g(t) =


1, −T ≤ t < 0
−1, 0 < t ≤ T
0, t = 0,   |t| > T

Mèsw tou metasqhmatismoÔ Fourier na apodeiqjeÐ ìti∫ t
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EpÐshc na eurejeÐ o metasqhmatismìc Fourier tou g(t) sin πt
T . Gia poièc suqnìthtec to mètro

autoÔ tou metasqhmatismoÔ eÐnai mègisto;
Ap�nthsh:
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Opìte o metasqhmatismìc Fourier tou
∫ t
−∞ g(τ)dτ eÐnai, epeid  G(0) = 0,
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'Ara ∫ t
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Jètontac f(t) = g(t) sin πt
T , èqoume
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F (ω) = −T cos2
ωT

2

(
1

ωT
2 + π

2

− 1
ωT
2 − π

2

)
= πT

cos2 ωT
2(

ωT
2

)2
−
(

π
2

)2 , ω 6= π

T
,

en¸ F
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)
= 0. Gia thn eÔresh tou megÐstou ja apodeÐxoume ìti gia s mata stajeroÔ

pros mou isqÔei |F (ω)| ≤ |F (0)|. Pr�gmati, epeid  den all�zei to prìshmo, arnhtikì gia
thn f(t) thc �skhshc, ja isqÔei

|F (ω)| ≤
∫ ∞

−∞
|f(t)|dt = |F (0)|.

'Ara to mègisto eÐnai gia th suqnìthta 0 kai isoÔtai me 4T
π .

3. 'Estw s ma f(t) me f(t) = 0, t < 0 kai f(t) ≥ 0, t ≥ 0. OrÐzetai to s ma

g(t) = f(−t)u(−t)− f(t)u(t).

Na apodeiqjeÐ ìti o metasqhmatismìc Fourier tou g(t) eÐnai

G(ω) = −2i|F (ω)| sin(ϕ(ω)),

ìpou ϕ(ω) eÐnai h f�sh tou s matoc f(t). Na efarmosjeÐ to anwtèrw sto

f(t) = ae−atu(t), a > 0

kai na apodeiqjeÐ mèsw tou metasqhmatismoÔ Fourier ìti se aut  thn perÐptwsh∫ t

−∞
g(τ)dτ = e−a|t|

Ap�nthsh:

G(ω) = F (−ω)− F (ω) = |F (ω)|e−iϕ(ω) − |F (ω)|eiϕ(ω) = −2i|F (ω)| sin(ϕ(ω)).

An f(t) = ae−atu(t), a > 0, tìte
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O metasqhmatismìc Fourier tou
∫ t
−∞ g(τ)dτ eÐnai 2a

a2+ω2 , epeid  G(0) = 0, opìte∫ t

−∞
g(τ)dτ = e−a|t|
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