
PANEPISTHMIO IWANNINWN
TMHMA PLHROFORIKHS
M�jhma: S mata kai Sust mata
Did�skwn: Q. NÐkou

Seir� Ask sewn 4

Par�dosh: 15 DekembrÐou 2005 (sto m�jhma)

'Askhsh 1 (20%)

Na upologistoÔn oi amfÐpleuroi metasqhmatismoÐ Z twn shm�twn:

a) x1(n) = (1 + n)u(n), b) x2(n) = (−1)n2−nu(n),

g) x3(n) =





(
1
3

)n
, n ≥ 0(

1
2

)−n
, n < 0

, d) x4(n) =

{ (
1
3

)n − 2n , n ≥ 0

0 , n < 0

e) x5(n) = n2u(n)

'Askhsh 2 (10%)

Na upologistoÔn oi aitiatèc akoloujÐec x(n) pou èqoun metasqhmatismì Z:

X1(z) =
1

z2 − 1.2z + 0.2
, X2(z) =

1 + 3z−1

1 + 3z−1 + 2z−2

'Askhsh 3 (30%)

Na upologistoÔn oi sunelÐxeic x1(n) ∗ x2(n):

a) x1(n) =
(

1
4

)n
u(n− 1), x2(n) =

[
1 +

(
1
2

)n]
u(n).

b) x1(n) = u(n), x2(n) = δ(n) +
(

1
2

)n
u(n).

g) x1(n) =
(

1
3

)n
u(n), x2(n) =

(
1
2

)n (
cos π

3
n

)
u(n).
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'Askhsh 4 (15%)

'Estw to sÔsthma pou perigr�fetai apì th sun�rthsh metafor�c:

H(z) =
z−1 + 1

2
z−2

1− 3
5
z−1 + 2

25
z−2

Na upologisteÐ h èxodoc tou sust matoc gia eÐsodo x(n) = u(n), an y(−2) = 2 kai
y(−1) = 1. Na diaqwristoÔn h apìkrish mhdenik c kat�stashc kai h apìkrish mhdenik c
eisìdou.

'Askhsh 5 (25%)

Na upologisteÐ h apìkrish y(n) twn susthm�twn pou perigr�fontai apì tic parak�tw
exis¸seic diafor¸n:

a) y(n) = 1
4
y(n− 2) + x(n), x(n) = u(n), y(−1) = 0, y(−2) = 1.

b) y(n) = −y(n− 2) + 10x(n), x(n) = 10
(
cos π

2
n

)
u(n), y(−1) = y(−2) = 0.
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PANEPISTHMIO IWANNINWN
TMHMA PLHROFORIKHS
M�jhma: S mata kai Sust mata
Did�skwn: Q. NÐkou

Seir� Ask sewn 5

Par�dosh: 9 IanouarÐou 2005 (sto m�jhma)

'Askhsh 1 (20%)

'Estw ta s mata g(n) = {1,−1, 2, 3} kai h(n) = {−1, 0, 2} . UpologÐste thn grammik 
sunèlixh f(n) = g(n) ∗ h(n) me th bo jeia twn DFTs twn shm�twn pou ja upologÐsete me
qr sh pÐnaka suntelest¸n.

'Askhsh 2 (20%)

An to s ma x(n), me 0 ≤ n ≤ N , èqei DFT ton X(k), me 0 ≤ k ≤ N , na upologisteÐ o
DFT 2N shmeÐwn tou s matoc

y(n) =

{
x

(
n
2

)
, n = 0, 2, . . . , 2N

0, n = 1, 3, . . . , 2N − 1

wc sun�rthsh tou X(k) .

'Askhsh 3 (20%)

'Ena GQA sÔsthma me eÐsodo to s ma x(n) kai èxodo to s ma y(n) perigr�fetai apì thn
exÐswsh diafor¸n y(n) = x(n) + x(n− 10).

a) Na upologisteÐ kai na sqediasteÐ h apìkrish suqnot twn tou sust matoc.

b) Na upologisteÐ h èxodoc tou sust matoc gia tic eisìdouc:

x(n) = cos
π

10
n + 3 sin

(
π

3
n +

π

10

)

kai
x(n) = 10 + 5 cos

(
2π

5
n +

π

2

)
.
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'Askhsh 4 (20%)

a) 'Ena s ma diakritoÔ qrìnou x(n) èqei metasqhmatismì Fourier X(ejω) = 0, gia
3π
4
≤ |ω| ≤ π. To s ma metatrèpetai se s ma suneqoÔc qrìnou me parembol :

xc(t) =
∞∑

n=−∞
x(n)sinc

(
t− nT

T

)

ìpou T = 10−3sec. Na prosdioristeÐ to di�sthma sto opoÐo o metasqhmatismìc Fourier
tou xc(t) eÐnai sÐgoura mhdenikìc.

b) 'Ena s ma suneqoÔc qrìnou xc(t) èqei metasqhmatismì Fourier Xc(Ω) = 0 gia
|Ω| ≥ 2000π. Me deigmatolhyÐa tou xc(t) prokÔptei to s ma diakritoÔ qrìnou

x(n) = xc(0.5× 10−3n)

a) Lamb�nontac upìyh k�je prìtash pou akoloujeÐ sqetik� me to metasqhmatismì
Fourier diakritoÔ qrìnou X(ejω) tou s matoc x(n), na grafeÐ h antÐstoiqh prìtash gia
ton Xc(Ω) = 0:

i) o X(ejω) eÐnai pragmatikìc.

ii) h mègisth tim  tou X(ejω) eÐnai 1.

iii) X(ejω) = 0 gia 3π
4
≤ |ω| ≤ π.

iv) X(ejω) = X
(
ej(ω−π)

)

'Askhsh 5 (20%)

a) DÐnontai ta peperasmènou m kouc s mata x(n) = {3,−1, 1, 2,−1, 0} kai
x1(n) = {−1, 0, 3,−1, 1, 2}. Oi DFTs twn parap�nw shm�twn sundèontai apì th sqèsh
X1(k) = X(k)e−j2πkm/6. Na upologisteÐ h tim  tou m.

b) DÐnontai ta peperasmènou m kouc s mata x(n) = {2,−1, 0, c, 1} kai
x1(n) = {2, 1, 2,−1, 0}. Oi DFTs twn parap�nw shm�twn sundèontai apì th sqèsh
X1(k) = X(k)e−j2π3k/5, ìpou X(k) eÐnai o 5-shmeÐwn DFT thc x(n). Na upologisteÐ h
tim  tou c.

g) DÐnontai ta peperasmènou m kouc s mata x(n) = {1,−1, 1, 0, 0} kai
x1(n) = {1, 0, 0, 1,−1}. Oi N -shmeÐwn DFTs twn parap�nw shm�twn sundèontai apì th
sqèsh X1(k) = X(k)ej2πk2/N . Na upologisteÐ h tim  tou N .

d) DÐnontai ta peperasmènou m kouc s mata x1(n) = {1, 0, 2, 1} kai x2(n) = {0, 1, 0, c}
kai h kuklik  touc sunèlixh y(n) = {1,−1,−1, 1}. Na upologisteÐ h tim  tou c.
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