
P.J., THMMU HU241: SHMATA & SUSTHMATA Ak. 'Eto 2013-14Hm/n�a: 01-06-2014 2o SÔnolo Ask sewn Par�dosh: 19-06-2014Oi ask sei, graptè   tupwmène, parad�dontai:
• 'Wre 14:30�16:30 thn Pèmpth 19-06-2014 sto grafe�o did�skonto (G3/2).Alli¸ den ja g�nontai dektè. Epishma�netai ìti oi ergas�e e�nai atomikè.'Askhsh 2.1: Upolog�ste ton metasqhmatismì Fourier X(j Ω) tou s mato

x(t) =
1

π t 2
sin(t) sin(3t/2) .'Askhsh 2.2: Upolog�ste to s ma x[n] apì ton ant�stoiqì tou metasqhmatismì FourierdiakritoÔ qrìnou (DTFT),

X(e j ω ) =
sin (5 ω/2) cos (π/2 − 3 ω/2)

sin 2 (ω/2)
.'Askhsh 2.3: 'Estw to akìloujo sÔsthma, ìpw kai to zwnoperiorismèno (bandlimited)s ma eisìdou (X(j Ω) = 0 gia |Ω| ≥ W ), pou d�nontai sto parak�tw sq ma.

(a) Apeikon�ste grafik� ta f�smata twn shm�twn xp(t) kai x[n] (dhl. ta Xp(j Ω) kai X(e j ω )ant�stoiqa), ìtan T = π/ W , shmei¸nonta ti kr�sime timè stou �xone.
(b) Upolog�ste ti posìthte ∫
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| x(t)| 2 d t , ∫
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x(t) d t , ∑
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| x[n] | 2 , kai
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x[n] .
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'Askhsh 2.4: Sto parak�tw sq ma d�netai èna di�gramma ulopo�hsh enì G.Q.A. kaieustajoÔ sust mato suneqoÔ qrìnou.
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(a) Upolog�ste th sun�rthsh metafor� tou ìlou sust mato H(s) .
(b) Sqedi�ste diagr�mmata ulopo�hsh tou sust mato en parall lw (in parallel) kai enseir� (cascade).
(c) Ekfr�ste th sqèsh eisìdou-exìdou tou sust mato w diaforik  ex�swsh.
(d) Upolog�ste thn kroustik  apìkris  tou, h(t) .'Askhsh 2.5: 'Estw to aitiatì sÔsthma diakritoÔ qrìnou me sun�rthsh metafor�

H(z) =
(2 z 2 − 8 z + 7) z 2

(z − 1) (z − 2) 3
.

(a) Sqedi�ste to di�gramma pìlwn kai mhdenik¸n tou sust mato, ìpw kai thn perioq sÔgklish tou H(z) . E�nai to sÔsthma eustajè?
(b) Ekfr�ste th sqèsh eisìdou-exìdou tou sust mato w ex�swsh diafor¸n.
(c) Bre�te thn kroustik  apìkrish tou sust mato, h[n] .
(d) Sqedi�ste diagr�mmata ulopo�hsh tou sust mato se kanonik  morf  (direct form), enparall lw (in parallel), kai en seir� (cascade).
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