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1. DÐdontai ta akìlouja s mata suneqoÔc qrìnou:

(a) x1(t) = cos 2πt
T

(b) x2(t) = sincπt
T .

Lamb�nontai deÐgmata me suqnìthta 2π
T .

• Poièc eÐnai oi timèc twn deigm�twn;

• Poi� s mata apokajÐstantai me qr sh tou idanikoÔ fÐltrou gia aut  th suqnìthta
deigmatolhyÐac;

• Na apodeiqjeÐ ìti
∞∑

n=−∞
sinc

π(t − nT )
T

= 1, ∀t

• Na eurejeÐ h suqnìthta Nyquist gia to s ma x1(t)x2(t).

Ap�nthsh:
H perÐodoc thc deigmatolhyÐac eÐnai T . 'Ara ta deÐgmata gia to x1(t) eÐnai

x1(nT ) = cos 2πn = 1.

Gia to x2(t) ta deÐgmata ja eÐnai

x2(nT ) = sincπn = δ(n)

Gia thn apokat�stash apaiteÐtai h mègisth suqnìthta na mhn pern� th suqnìthta π
T . H

apaÐthsh den ikanopoieÐtai gia to x1(t), en¸ ikanopoieÐtai oriak� gia to x2(t). Apì ta
deÐgmata x1(nT ) apokajÐstatai to s ma x(t) = 1. Opìte ja isqÔei

∞∑
n=−∞

sinc
π(t − nT )

T
= 1, ∀t

H mègisth suqnìthta tou x1(t)x2(t) eÐnai 3π
T , epomènwc h suqnìthta Nyquist eÐnai 6π

T .

2. Na eurejeÐ o metasqhmatismìc Fourier twn akoloÔjwn shm�twn diakritoÔ qrìnou:

• a|n+1| + a|n−1|

Ap�nthsh:
O metasqhmatismìc Fourier tou x(n) = α|n|, |α| < 1 eÐnai

1 − α2

1 − 2α cos ω + α2
.

Opìte brÐskoume
2(1 − α2) cos ω

1 − 2α cos ω + α2
.



• u(n + 1)u(1 − n) + δ(n)
Ap�nthsh:
u(n + 1)u(1 − n) + δ(n) = δ(n + 1) + δ(n − 1) + 2δ(n). 'Ara brÐskoume

2 + 2 cos ω = 4 cos2
ω

2
.

• 1 + cos
(

πn
4

)
sin

(
πn
2

)
Ap�nthsh:

1 + cos
(

πn

4

)
sin

(
πn

2

)
= 1 +

1
2

sin
3πn

4
+

1
2

sin
πn

4

'Ara brÐskoume

2πδ(ω) +
iπ

2

(
δ

(
ω +

π

4

)
− δ

(
ω − π

4

)
+ δ

(
ω +

3π

4

)
− δ

(
ω − 3π

4

))
3. Na eurejeÐ o antÐstrofoc metasqhmatismìc Fourier shm�twn diakritoÔ qrìnou gia tic dÔo

parak�tw peript¸seic pou dÐdetai o eujÔc metasqhmatismìc:

• H1(ω) = sin ω
1+a2−2a cos ω

Ap�nthsh:

H1(ω) =
a

(
eiω − e−iω

)
2ai(1 + a2 − 2a cos ω)

=
1 − ae−iω −

(
1 − aeiω

)
2ai(1 − aeiω)(1 − ae−iω)

=
1

2ai

(
1

1 − aeiω
− 1

1 − ae−iω

)

h1(n) =
1

2ai

(
a−nu(−n) − anu(n)

)
• H2(ω) = sin2 ω + cos2 5ω
Ap�nthsh:

H2(ω) =
1
2

(1 − cos 2ω) +
1
2

(1 + cos 10ω)

h2(n) = δ(n) − 1
4
(δ(n + 2) + δ(n − 2)) +

1
4
(δ(n + 10) + δ(n − 10))


