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7η seir� ask sewn

Apant seic

1. Jewr ste èna grammikì kai qronik� amet�blhto sÔsthma me apìkrish stic suqnìthtec

H(ω) =
1

3 + iω
.

E�n h èxodoc tou sust matoc sto s ma x(t) eÐnai

y(t) = (e−3t − e−4t)u(t),

na eurejeÐ to s ma eisìdou x(t).
Ap�nthsh

AfoÔ

Y (ω) =
1

(3 + iω)(4 + iω)
,

o metasqhmatismìc Fourier tou x(t) ja eÐnai

X(ω) =
Y (ω)
H(ω)

=
1

4 + iω

'Ara
x(t) = e−4tu(t).

2. Ac eÐnai x(t) to s ma me metasqhmatismì Fourier

X(ω) = δ(ω) + δ(ω − π) + δ(ω − 5),

kai ac eÐnai
h(t) = u(t)− u(t− 2).

(a) EÐnai to x(t) periodikì;
Ap�nthsh

'Oqi, diìti o lìgoc twn 5 kai π den eÐnai lìgoc akeraÐwn.

(b) EÐnai h sunèlixh tou x(t) me to h(t) periodikì s ma;
Ap�nthsh

Nai, epeid  H(π) = 0.

(c) MporeÐ h sunèlixh dÔo mh periodik¸n shm�twn na eÐnai periodikì s ma;
Ap�nthsh

Nai, ìpwc prokÔptei anwtèrw.

3. Ac eÐnai h apìkrish stic suqnìthtec enìc sust matoc

H(ω) =
1− iω

1 + iω
.



(a) Na eurejeÐ to mètro kai h f�sh ϕ(ω) wc sun�rthsh thc suqnìthtac.
Ap�nthsh

|H(ω)| = 1, ϕ(ω) = −2 arctanω

(b) Na dojeÐ h kajustèrhsh om�dac pou orÐzetai wc

τ(ω) = −dϕ(ω)
dω

.

H kajustèrhsh om�dac gia ω > 0 eÐnai jetik    arnhtik ;
Ap�nthsh

τ(ω) =
2

1 + ω2

H kajustèrhsh om�dac gia ω > 0 eÐnai jetik .

(c) Na eurejeÐ h kroustik  apìkrish tou sust matoc.
Ap�nthsh

H(ω) = 2− 1
1 + iω

.

h(t) = δ(t)− e−tu(t).

(d) Na eurejeÐ h apìkrish tou sust matoc, e�n h eÐsodoc eÐnai

x(t) = cos
t√
3

+ cos t + cos
√

3t.

Ap�nthsh

X(ω) = π(δ(ω+
1√
3
)+δ(ω− 1√

3
))+π(δ(ω+1)+δ(ω−1))+π(δ(ω+

√
3)+δ(ω−

√
3))

Genik� h apìkrish sto s ma cos ω0t eÐnai cos(ω0t− 2 arctanω0), opìte

y(t) = cos(
t√
3
− π

3
) + cos(t− π

2
) + cos(

√
3t− 2π

3
)
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