
Pan.Jessal�a,THMMU YHFIAKH EPEXERGASIA SHMATWN Ak.'Eto 2012-1319-09-2013 Epanalhptik  ExètashOnoma/numo: Upograf :AM: Ex�mhno: Arijmì difÔllwn:PARATHRHSEIS: Anoiqtì bibl�o maj mato & shmei¸sei maj mato. Kleist� kinht�.Jèma 1: (25%) Ta parak�tw e�nai anex�rthta erwt mata. Apant ste analutik�.
(a) Upolog�ste ton DFT, X[k] gia 0 ≤ k ≤ N − 1 , tou s mato:

x[n] =

{

1 , gia 0 ≤ n ≤ (N/2)−1

0 , gia N/2 ≤ n ≤ N−1 ,me N �rtio. Aplopoie�ste thn èkfrash pou lamb�nete gia k = 0, k �rtio, kai k perittì.
(b) Jewr ste thn peperasmènh akolouj�a x[n] tou parak�tw sq mato. 'Estw ep�sh X[k]o DFT tess�rwn shme�wn ( N = 4 ) th akolouj�a aut . Sqedi�ste thn akolouj�a

y[n] , th opo�a o DFT isoÔtai me
Y [k] = e− j 3 π k / 2 X[k] , k = 0 , 1 , 2 , 3 .

n

−2 −1 0 1 2 3 4 5

1
3/4

1/2
1/4

x  n[   ]

(c) Bre�te proseggistik� ti paramètrou ω0 kai λ tou s mato
x[n] = sin

(

ω0 n +
1

2
λ n 2

)(chirp signal) apì to fasmatìgramm� tou (spectrogram), pou èqei sqediaste� sto para-k�tw sq ma (skoÔre perioqè upodhl¸noun meg�le timè tou mètrou tou DFT).
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Jèma 2: (25%) Sto parak�tw sq ma d�netai to di�gramma ulopo�hsh enì aitiatoÔ, gram-mikoÔ 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.Jèma 3: (25%) Bre�te th sun�rthsh metafor�, H(z), tou katwperatoÔ (lowpass) f�ltrou
Butterworth t�xh 1 me suqnìthta sthn apìsbesh 3 dB �sh me ωc = 0.2 π , qrhsimopoi¸ntaton di-grammikì metasqhmatismì ìpw ep�sh kai thn mèjodo amet�blhth kroustik  apìkri-sh. Se k�je per�ptwsh sqedi�ste to di�gramma ulopo�hsh twn f�ltrwn se kanonik  morf (direct form) II, ìpw ep�sh kai to di�gramma mhdenik¸n kai pìlwn. Gia bo jeia sti pr�xei,d�nontai ta:
tan (0.1 π) = 0.325 ,

tan (0.1 π)

1 + tan (0.1 π)
= 0.245 ,

1 − tan (0.1 π)

1 + tan (0.1 π)
= 0.51 , e− 0.2 π = 0.53 .Jèma 4: (25%) D�netai to parak�tw sÔsthma allag  rujmoÔ deigmatolhy�a kat� rh-tì M/L , me qr sh kat�llhlou katwperatoÔ f�ltrou kèrdou L kai suqnìthta apokop 

ωc = π/K , ìpou K = max {L , M} . Apant ste analutik� sta dÔo parak�tw anex�rthtaerwt mata.
L M

− π/Κ π/Κ

L

ω

x[n] y[n]

(a) An L = 4 , M = 3 , kai h e�sodo e�nai h
x[n] =

sin(2 π n/3)

π n
,poia e�nai h èxodo y[n] tou sust mato?

(b) An h e�sodo kai èxodo e�nai
x[n] = cos(3 π n / 4) kai y[n] = cos(π n / 2) ,ant�stoiqa, bre�te to lìgo M/L . E�nai autì monadikì?2


