
Pan. Jessal�a, THMMU YHFIAKH EPEXERGASIA SHMATWN Akad. 'Eto 2014-15Hmeromhn�a: 01-12-2014 1o SÔnolo Ask sewn Paradotèo: 16-12-2014Oi ask sei, graptè   tupwmène, parad�dontai sthn ènarxh tou maj mato th Tr�-th, 16/12, sti 14:15. Epishma�netai ìti oi ergas�e e�nai atomikè.'Askhsh 1: Sto s ma suneqoÔ qrìnou xc(t) = sin (10 π t) + cos (20 π t) èqei g�neideigmatolhy�a me per�odo T kai, w apotèlesma, èqei prokÔyei to s ma diakritoÔ qrìnou
x[n] = sin (
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5
) + cos (
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5
) .Bre�te thn per�odo deigmatolhy�a. E�nai monadik ? An ìqi, entop�ste kai deÔterh kat�llhlhper�odo T , sumbat  me ta parap�nw. Ja up�rqei fainìmeno anad�plwsh (aliasing) kat� thnanakataskeu  tou s mato suneqoÔ qrìnou apì to s ma diakritoÔ qrìnou?'Askhsh 2: Poia e�nai h èxodo y[n] tou sust mato tou sq mato se e�sodo
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ω'Askhsh 3: Sto sÔsthma tou parak�tw sq mato, èqoume:
Xc(j Ω) = 0 , gia |Ω| ≥ π/T , kai H(e j ω ) =

{

e− j ω , |ω| ≤ π/L

0 , π/L < |ω| ≤ π .Ekfr�ste to y[n] w sun�rthsh tou xc(t) .
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'Askhsh 4: 'Estw hlp[n] h kroustik  apìkrish enì idanikoÔ katwperatoÔ f�ltroume suqnìthta apokop  ωc = π/4 kai kèrdo sth z¸nh di�bash �sh me 1. Sqedi�ste thnapìkrish suqnìthta twn parak�tw tri¸n susthm�twn pou apeikon�zontai sta upo-sq mata
(i), (ii), kai (iii). [Sto tr�to sq ma, to × upodhl¸nei pollaplasiasmì sto qrìno.℄
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'Askhsh 5: 'Estw to aitiatì G.Q.A. sÔsthma me sun�rthsh metafor� H(z) , to opo�oèqei di�gramma mhdenik¸n kai pìlwn pou d�netai sto parap�nw sq ma (dexi�), kai gia to opo�oep�sh gnwr�zoume ìti H(z) = 6 gia z = 1 .(i) Bre�te th sun�rthsh metafor� H(z) tou sust mato.(ii) Ulopoi ste th sun�rthsh metafor� se kanonik  morf  II (direct form II) kai en pa-rall lw (parallel).(iii) Bre�te thn apìkrish tou sust mato se e�sodo x[n] = u[n] − 0.5 u[n − 1] .
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'Askhsh 6: Poia e�nai h kajustèrhsh om�da tou grammik� qronik� anallo�wtou sust -mato me kroustik  apìkrish pou d�netai sto parak�tw sq ma? Bre�te ep�sh thn apìkrishsuqnìthta tou sust mato.
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'Askhsh 7: Sto parak�tw sq ma d�netai to di�gramma ulopo�hsh enì aitiatoÔ, grammi-koÔ kai qronik� anallo�wtou sust mato.
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(a) Bre�te th sun�rthsh metafor� tou, H(z) , kai sqedi�ste to di�gramma mhdenik¸n kaipìlwn tou sust mato.
(b) Sqedi�ste to di�gramma ulopo�hs  tou se kanonik  morf  (direct form) I kai II.
(c) Ekfr�ste th sun�rthsh metafor� w ginìmeno sust mato el�qisth f�sh (minimum

phase), Hmin(z) , kai oloperatoÔ (all pass), Hap(z) , kai sqedi�ste ta diagr�mmata pì-lwn/mhdenik¸n tou. 2



'Askhsh 8: 'Estw to aitiatì f�ltro suneqoÔ qrìnou me sun�rthsh metafor�
Hc(s) =

s + a

(s + a) 2 + b 2
,ìpou a , b ∈ R , kai a > 0 . Bre�te th sun�rthsh metafor� H(z) kai thn kroustik  apìkrish

h[n] tou f�ltrou diakritoÔ qrìnou, pou prokÔptei apì to parap�nw f�ltro suneqoÔ qrìnoume thn efarmog  th mejìdou th amet�blhth kroustik  apìkrish (impulse invariance),dhlad  h[n] = T hc(nT ) , ìpou hc(t) e�nai h kroustik  apìkrish tou f�ltrou suneqoÔqrìnou.'Askhsh 9: EpijumoÔme na sqedi�soume èna zwnoperatì f�ltro me kroustik  apìkrishpeperasmènou m kou (FIR bandpass filter) pou na ikanopoie� ti sunj ke
0.98 < |H(e j ω )| < 1.02 , gia 0.35 π ≤ |ω| ≤ 0.60 πkai
|H(e j ω )| < 0.01 , gia 0 ≤ |ω| ≤ 0.25 π kai 0.65 π ≤ |ω| ≤ π ,qrhsimopoi¸nta thn mèjodo th parajÔrwsh. Dialèxte èna kat�llhlo par�juro gia tonskopì autì (kajor�zonta to e�do kai to m ko tou) kai gr�yte th majhmatik  ex�swsh thkroustik  apìkris  tou, qwr� ìmw na upolog�sete ti timè aut .'Askhsh 10: Sqedi�ste èna uyiperatì (highpass) f�ltro Butterworth t�xh 1 me suqnì-thta sthn apìsbesh 3 dB �sh me ωc = 0.5 π . Qrhsimopoie�ste ton di-grammikì metasqhmatismìsqedi�zonta pr¸ta to ant�stoiqo katwperatì f�ltro kai sth sunèqeia metatrèpont� to stozhtoÔmeno me ton kat�llhlo metasqhmatismì th sun�rthsh metafor� tou.
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