
P.J., TMHUTD JEWRIA SHMATWN & SUSTHMATWN Ak. 'Eto 2012-13Hm/n�a: 07-01-2013 3o SÔnolo Ask sewn Par�dosh: 07-02-2013Oi ask sei, graptè   tupwmène, parad�dontai:
• 'Wre grafe�ou did�skonto (12:30 � 14:00) thn Pèmpth 07-02-2013.Alli¸ den ja g�nontai dektè. Epishma�netai ìti oi ergas�e e�nai atomikè.'Askhsh 3.1:Ta parak�tw e�nai anex�rthta erwt mata:

(a) Upojèste ìti èqoume dÔo zwnoperiorismèna (bandlimited) s mata x(t) kai y(t) gia taopo�a isqÔei X(Ω) = 0 gia |Ω| > 100 π kai Y (Ω) = 0 gia |Ω| > 200 π , ant�stoiqa. Poiae�nai h mègisth per�odo deigmatolhy�a T , ¸ste to s ma
z(t) = x(5 t) y(t/2) + x(t) ∗ y(t/4)na mpore� na anakataskeuaste� pl rw apì ta de�gmat� tou?

(b) 'Estw to akìloujo sÔsthma, ìpw kai to zwnoperiorismèno (bandlimited) s ma eisìdou(X(Ω) = 0 gia |Ω| ≥ W ), pou d�nontai sto parak�tw sq ma.
(i) Apeikon�ste grafik� ta f�smata twn shm�twn xp(t) kai x[n] (dhl. ta Xp(Ω) kai

X(e j ω ) ant�stoiqa), ìtan T = π/ W , shmei¸nonta ti kr�sime timè stou �xone.
(ii) Upolog�ste ti posìthte ∫ +∞
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−W +W'Askhsh 3.2:Ta parak�tw e�nai anex�rthta erwt mata:
(a) Apode�xte ìti h sunèlixh tou s mato u(t) me ton eautì tou, n − 1 sunolik� forè,isoÔtai me:

u(t) ∗ u(t) ∗ ... ∗ u(t)
︸ ︷︷ ︸

n−1 convolutions

=
tn−1

(n − 1)!
u(t) .

(b) O digrammikì metasqhmatismì s = (1 − z−1)/(1 + z−1) qrhsimopoie�tai suqn� gia thdhmiourg�a enì sust mato diakritoÔ qrìnou H(z) apì èna sÔsthma suneqoÔ qrìnou
H(s) . Apode�xete ìti o metasqhmatismì antistoiq�zei shme�a tou fantastikoÔ �xonatou epipèdou th metablht  s (dhlad  ta s = j Ω ) ston monadia�o kÔklo tou epipèdouth metablht  z (dhlad  ta z = e j ω ). Poia e�nai h sqèsh pou sundèei ta Ω kai ω ?1



'Askhsh 3.3:Sto parak�tw sq ma d�netai èna di�gramma ulopo�hsh enì G.Q.A. kai eustajoÔ sust matosuneqoÔ qrìnou.
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(a) Upolog�ste th sun�rthsh metafor� tou ìlou sust mato H(s), ìpw kai m�a diaforik ex�swsh pou perigr�fei th sqèsh eisìdou / exìdou tou sust mato.
(b) Upolog�ste thn kroustik  apìkris  tou, h(t) , ìpw kai thn èxodì tou se e�sodo x(t) =

e− 2 t u(t) .'Askhsh 3.4:D�netai to sÔsthma me sun�rthsh metafor�
H(z) =

z

z 2 − z + 0.24
.

(a) Sqedi�ste to di�gramma mhdenik¸n kai pìlwn tou sust mato, kai sqoli�ste ti duna-tè perioqè sÔgklish tou metasqhmatismoÔ kai ti autè sunep�gontai ìson afor� thnaitiatìthta kai thn eust�jeia tou sust mato.
(b) Sqedi�ste dÔo diagr�mmata ulopo�hsh tou sust mato, èna se kanonik  morf  (direct

form) kai èna en parall lw (in parallel).
(c) Epiplèon, d�netai ìti to sÔsthma e�nai eustajè. Upolog�ste thn kroustik  apìkris tou, h[n] .
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