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. Kleist� kinht�, ektì
 jran�wn.Jèma 1: (22%) [To er¸thma (d) e�nai anex�rthto apì ta (a, b, c)℄
• D�netai to s ma: x(t) = e−3 tu(t) + e 3 tu(−t) .
(a) E�nai to s ma �rtio   perittì?
(b) Prìkeitai gia s ma isqÔo
   enèrgeia
 kai poia e�nai h isqÔ
 kai enèrgei� tou?
(c) Sqedi�ste to s ma x(

t

2
+ 1) [ u(t)−u(t+1) ] shmei¸nonta
 kr�sime
 timè
 stou
 �xone
.

• D�netai ep�sh
 to s ma x[n] = 1 + e j 4 π n/7 − e j 2 π n/5 .
(d) E�nai to s ma periodikì, kai an nai, poia e�nai h jemeli¸dh
 per�odì
 tou?Jèma 2: (18%) D�netai to sÔsthma suneqoÔ
 qrìnou me sqèsh eisìdou-exìdou thn:

y(t) =











x(t) , t ≥ 1

0 , −1 < t < 1 .

− x(t) , t ≤ −1

(a) E�nai to sÔsthma aitiatì?
(b) E�nai to sÔsthma grammikì?
(c) E�nai to sÔsthma qronik� anallo�wto?
(d) E�nai to sÔsthma eustajè
?
(e) E�nai to sÔsthma antistrèyimo, kai, an nai, poio e�nai to ant�strofì tou?
(f) Poia e�nai h apìkrish tou sust mato
 se e�sodo x(t) = u(t) ?Jèma 3: (20%) Upolog�ste analutik� thn sunèlixh y(t) = x(t) ∗ h(t) , ìpou:

x(t) = u(t − 2) − u(t − 4) , h(t) = e−2tu(t) ,qrhsimopoi¸nta
 dhlad  th mejodolog�a pou bas�zetai ston majhmatikì tÔpo orismoÔ th
sunèlixh
. Sqedi�ste ta x(t), h(t), kai y(t), shmei¸nonta
 kr�sime
 timè
 stou
 �xone
.Upolog�ste ep�sh
 th sunèlixh:
g(t) = (d x(t))/d t) ∗ h(t) .1



Jèmata A - SunèqeiaJèma 4: (20%) D�netai to s ma
x(t) =

+∞
∑

k =−∞

( δ (t − 3 k) − 2 δ (t − 1 − 3 k) ) .Sqedi�ste pr¸ta to s ma x(t) , kai sth sunèqeia anaparast ste to w
 seir� Fourier, upo-log�zonta
 tou
 suntelestè
 th
, ck . Poia e�nai h tim  tou c0 ?Jèma 5: (20%) Bre�te thn èxodo y(t) th
 en seir� (cascade) sundesmolog�a
 twn dÔosusthm�twn suneqoÔ
 qrìnou me kroustikè
 apokr�sei

h1(t) = h2(t) = e− 2 t u(t)se e�sodo x(t) = e− 2 t u(t) (ìpw
 sto sq ma). Upolog�ste ep�sh
 to olokl rwma toumètrou tou s mato
 exìdou, ∫

+∞

−∞
|y(t)| d t .

x(t) y(t)h  (t)1 h  (t)2

2
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. Kleist� kinht�, ektì
 jran�wn.Jèma 1: (22%) [To er¸thma (d) e�nai anex�rthto apì ta (a, b, c)℄
• D�netai to s ma: x(t) = e−2 tu(t) − e 2 tu(−t) .
(a) E�nai to s ma �rtio   perittì?
(b) Prìkeitai gia s ma isqÔo
   enèrgeia
 kai poia e�nai h isqÔ
 kai enèrgei� tou?
(c) Sqedi�ste to s ma x(

t

2
− 1) [ u(t)−u(t−1) ] shmei¸nonta
 kr�sime
 timè
 stou
 �xone
.

• D�netai ep�sh
 to s ma x(t) = 2 cos (10 t + 1) − sin(4 t− 1) .
(d) E�nai to s ma periodikì, kai an nai, poia e�nai h jemeli¸dh
 per�odì
 tou?Jèma 2: (18%) D�netai to sÔsthma diakritoÔ qrìnou me sqèsh eisìdou-exìdou thn:

y[n] =











−x[n] , n ≥ 1

0 , n = 0 .

x[n] , n ≤ −1

(a) E�nai to sÔsthma aitiatì?
(b) E�nai to sÔsthma grammikì?
(c) E�nai to sÔsthma qronik� anallo�wto?
(d) E�nai to sÔsthma eustajè
?
(e) E�nai to sÔsthma antistrèyimo, kai, an nai, poio e�nai to ant�strofì tou?
(f) Poia e�nai h apìkrish tou sust mato
 se e�sodo x[n] = u[n] ?Jèma 3: (20%) Upolog�ste analutik� thn sunèlixh y(t) = x(t) ∗ h(t) , ìpou:

x(t) = u(t − 3) − u(t − 5) , h(t) = e−3tu(t) ,qrhsimopoi¸nta
 dhlad  th mejodolog�a pou bas�zetai ston majhmatikì tÔpo orismoÔ th
sunèlixh
. Sqedi�ste ta x(t), h(t), kai y(t), shmei¸nonta
 kr�sime
 timè
 stou
 �xone
.Upolog�ste ep�sh
 th sunèlixh:
g(t) = (d x(t))/d t) ∗ h(t) .3



Jèmata B - SunèqeiaJèma 4: (20%) D�netai to s ma
x(t) =

+∞
∑

k =−∞

( δ (t − 1 − 4 k) − 3 δ (t − 4 k) ) .Sqedi�ste pr¸ta to s ma x(t) , kai sth sunèqeia anaparast ste to w
 seir� Fourier, upo-log�zonta
 tou
 suntelestè
 th
, ck . Poia e�nai h tim  tou c0 ?Jèma 5: (20%) Bre�te thn èxodo y(t) th
 en seir� (cascade) sundesmolog�a
 twn dÔosusthm�twn suneqoÔ
 qrìnou me kroustikè
 apokr�sei

h1(t) =

sin (π t/2)

π t
, h2(t) =

sin (π t/8)

π t
,se e�sodo x(t) = [ sin (π t/4) ]/(π t) (ìpw
 sto sq ma). Upolog�ste ep�sh
 to olokl rwmatou tetrag¸nou tou mètrou tou s mato
 exìdou, ∫

+∞

−∞
|y(t)| 2 d t .

x(t) y(t)h  (t)1 h  (t)2
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