
P.J., THMMU HU241: SHMATA & SUSTHMATA Ak. 'Eto 2014-15Hm/n�a: 20-04-2015 2o SÔnolo Ask sewn Par�dosh: 28-05-2015Oi ask sei parad�dontai sthn arq  tou maj mato th Pèmpth 28-05-2015, alli¸ den jag�nontai dektè. Epishma�netai ìti oi ergas�e e�nai atomikè.'Askhsh 2.1: Gia ta parak�tw s mata diakritoÔ qrìnou x[n], upolog�ste ton metasqhma-tismì Fourier tou diakritoÔ qrìnou (DTFT), X(e j ω) :
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(c) Ant�stoiqa, upolog�ste to x[n] apì to X(e j ω ) =
sin (5 ω/2) cos (π/2 − 3 ω/2)

sin 2 (ω/2)
.'Askhsh 2.2: Ta parak�tw e�nai anex�rthta erwt mata:

(a) Upojèste ìti èqoume dÔo zwnoperiorismèna (bandlimited) s mata x1(t) kai x2(t) giata opo�a isqÔei X1(j Ω) = 0 gia |Ω| > 500 π kai X2(j Ω) = 0 gia |Ω| > 1000 π ,ant�stoiqa. Poia e�nai h mègisth per�odo deigmatolhy�a Ts, ¸ste to s ma y(t) =
x1(t) x2(t) + 25 x1(t) ∗ x2(t/4) na mpore� na anakataskeuaste� qwr� anad�plwsh?

(b) 'Estw to s ma suneqoÔ qrìnou x(t) me f�sma X( j Ω ) pou d�netai sto sq ma k�-tw arister�. To s ma deigmatolhpte�tai me per�odo deigmatolhy�a T = 2 π/W kaisth sunèqeia anakataskeu�zetai apì ta de�gmat� tou (me idanik� sust mata C/D kai
D/C ). Poio e�nai to anakataskeuasmèno s ma x r (t) , dhlad  h èxodo th allhlouq�asusthm�twn tou sq mato k�tw dexi�?
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(c) 'Estw to s ma suneqoÔ qrìnou x(t) me f�sma X( j Ω ) pou d�netai sto epìmeno sq ma,arister�. To s ma uf�statai m�a seir� apì metatropè, ìpw fa�netai sto epìmeno sq ma,dexi�. Pr¸ta, to s ma deigmatolhpte�tai me suqnìthta Ωs = 3 ΩM , prokÔptonta ètsito s ma diakritoÔ qrìnou xd[n] . Sth sunèqeia autì uf�statai epexergas�a apì ènasÔsthma diakritoÔ qrìnou pou perigr�fetai apì thn ex�swsh diafor¸n
yd[n] = ( xd[n − 1] + xd[n] + xd[n + 1] )/3 .Tèlo, to s ma exìdou uf�statai qronik  diastol  kat� 2, dhlad :

y[n] =

{

yd[ n/2 ] , gia n pollapl�sio tou 2

0 , alli¸ .Na sqediaste� to f�sma Y (e j ω ) tou s mato exìdou, y[n] .
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'Askhsh 2.3: Ta parak�tw e�nai anex�rthta:
(a) E�nai to sÔsthma suneqoÔ qrìnou me H(s) =

e s

(s + 1) (s + 2)
aitiatì,   ìqi?

(b) Sqedi�ste to mètro th apìkrish suqnìthta,
20 log 10 |H(j Ω) | (di�gramma Bode), tou eustajoÔ sust mato me
H(s) =
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10 s 2 + 20 s + 10
.

(c) E�nai to sÔsthma diakritoÔ qrìnou me H(z) =
z 3 − 2 z 2 + z
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aitiatì,   ìqi?
(d) Sqedi�ste to mètro th apìkrish suqnìthta,

|H(e j ω ) | , tou eustajoÔ sust mato me sun�rthsh metafor� H(z) =
z− 1 − 1

3

1 − 1

3
z− 1

.'Askhsh 2.4: 'Estw to aitiatì G.Q.A. sÔsthma suneqoÔ qrìnou me rht  sun�rthshmetafor� H(s) , to opo�o èqei di�gramma mhdenik¸n kai pìlwn pou d�netai sto parak�twsq ma (mhdenik� sto 1 kai sto ∞ kai pìlou sta − 2 kai − 1 ), kai gia to opo�o ep�shgnwr�zoume ìti ìtan diegerje� me to s ma x(t) = 1 èqei èxodo y(t) = 2 .(a) Bre�te th sun�rthsh metafor� H(s) tou sust mato. E�nai to sÔsthma eustajè?(b) Ulopoi ste to sÔsthma se kanonik  morf  (direct form) kai en parall lw (parallel).(c) Bre�te thn èxodo tou sust mato se e�sodo x(t) = e− t u(t) .
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'Askhsh 2.5: 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] , ìpw kai th bhmatik  apìkris  tou, s[n] .2


