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 2015-1627-01-2016 Telik  ExètashOn/mo: Upogr.: AM:PARATHRHSEIS: Kleist� bibl�a/shmei¸sei
. Kleist� kinht� & upologistè
 (calculators).Apaite�tai h t rhsh alfabhtik 
 katanom 
: A-L → Aij. S�gma, M-W → Amf. Sar�tsh.Jèma 1: (18%) 'Estw h sustoiq�a f�ltrwn (filterbank) tou parak�tw sq mato
, me:
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1 , π/2 < |ω| ≤ π .Bre�te ti
 exìdou
 y1[n] kai y2[n] , se e�sodo x[n] = cos ( 3 π n/4 ) +
sin ( π n/4 )

π n
.Jèma 2: (18%) 'Estw aitiatì FIR f�ltro me ti
 ex 
 idiìthte
:

• E�nai grammik 
 f�sh
 tÔpou III me M = 6, dhl. h[n] = −h[6− n] , gia n = 0 , 1 , ..., 6 .
• 'Eqei pragmatik  kroustik  apìkrish ( h[n] ∈ R ).
• 'Ena apì ta mhdenik� tou br�sketai sth jèsh + j

√
2 .

• H apìkrish suqnìtht�
 tou sto ω = π/2 isoÔtai me H(e j ω )
∣
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ω =π/2
= − 2 .Me b�sh ti
 parap�nw plhrofor�e
:

(a) Prosdior�ste ìla ta mhdenik� tou kai sqedi�ste to di�gramma pìlwn kai mhdenik¸n tou.
(b) Bre�te th sun�rthsh metafor�
 tou, H(z) .
(c) Sqedi�ste èna di�gramma ulopo�hs 
 tou, ekmetalleuìmenoi th summetr�a th
 kroustik 
tou apìkrish
, qrhsimopoi¸nta
 2 pol/stè
 (agno ste pol/smoÔ
 me − 1).Jèma 3: (20%) JewroÔme to katwperatì (lowpass) f�ltro Butterworth t�xh
 N = 3 kaime suqnìthta apìsbesh
 sta 3 dB �sh me ωc = π/2 , sqediasmèno qrhsimopoi¸nta
 th mèjodotou di-grammikoÔ metasqhmatismoÔ (bilinear transform):
(a) Upolog�ste th sun�rthsh metafor�
 tou f�ltrou, H(z) .
(b) Sqedi�ste to di�gramma ulopo�hs 
 tou se kanonik  morf  (direct form II).
(c) Sqedi�ste to di�gramma mhdenik¸n kai pìlwn tou.UPODEIXH: Oi endi�mese
 pr�xei
 prokÔptoun pio eÔkola an apofÔgete thn pl rh an�ptuxhtou paronomast  th
 Hc(s) , krat¸nta
 ton kat�llhla w
 ginìmeno dÔo poluwnÔmwn (mepragmatikoÔ
 suntelestè
) prin efarmìsete to di-grammikì metasqhmatismì.1



Jèma 4: (18%) 'Estw èna s ma x[n] uf�statai m�a mh epijumht  paramìrfwsh (p.q., kat�th met�dos  tou mèsw enì
 kanalioÔ) apì èna f�ltro, Hd(z) , pou èqei di�gramma pìlwn kaimhdenik¸n ìpw
 sto sq ma, d�nonta
 sthn èxodo èna alloiwmèno s ma y[n] . Gnwr�zoumeep�sh
 gia to f�ltro autì, ìti h èxodì
 tou se e�sodo x[n] = (−1)n isoÔtai me to s maeisìdou, dhl. y[n] = (−1)n .
(a) Prosdior�ste th sun�rthsh metafor�
 tou f�ltrou, Hd(z) .
(b) Prosdior�ste th sun�rthsh metafor�
 eustajoÔ
 kai aitiatoÔ f�ltrou, Hc(z) , to opo�o,ìtan efarmoste� sthn èxodo tou paramorfwmènou s mato
, y[n], d�nei s ma x′[n] me to�dio mètro f�smato
 ìpw
 tou s mato
 eisìdou, dhl. |X ′(e j ω) | = |X(e j ω) | , antistaj-m�zonta
 dhl. merik¸
 thn paramìrfwsh tou x[n] apì to Hd(z) . Sqedi�ste ep�sh
 todi�gramma pìlwn kai mhdenik¸n tou Hc(z) .
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Jèma 5: (26%) Ta parak�tw erwt mata e�nai anex�rthta:
(a) Bre�te thn kuklik  sunèlixh m kou
 24 deigm�twn (se kleist  morf , ìqi arijmhtik�!),

(

δ[ n − 6 ]
) 24© (

(

u[ n ] − u[ n − 24 ]
)

cos ( π n/4 )
)

,(dhl. èqonta
 jewr sei to s ma cos ( π n/4 ) mhdenikì ektì
 tou diast mato
 [ 0 , 23 ] ).
(b) 'Estw to s ma x[n] = sin(π n/12) , me −∞ < n < +∞ , tou opo�ou to f�sma jèloumena upolog�soume qrhsimopoi¸nta
 th mèjodo th
 parajÔrwsh
 kai to metasqhmatismì

DFT. Gia to skopì autì dialègoume dÔo tÔpou
 parajÔrwn:
• To orjog¸nio par�juro m kou
 24 deigm�twn, w

(R)
23 [n] .

• To tropopoihmèno par�juro Hamming m kou
 24 deigm�twn, pou prokÔptei apì totupolìgio me M = 24 , all� mhden�zonta
 ton teleuta�o suntelest , w
(H)
24 [24] = 0 .Kai sti
 dÔo peript¸sei
, dhl., jewroÔme ìti katal goume me 24 de�gmata tou s mato
sto di�sthma [ 0 , 23 ] pollaplasiasmèna me thn ant�stoiqh sun�rthsh tou parajÔrou,dhl. ta x[n] w[n] , gia n = 0 , 1 , 2 , ... , 23 . Upolog�ste kai sqedi�ste ta f�smata,

Xw[k] , gia k = 0 , 1 , 2 , ... , 23 , tou parajurwmènou s mato
 sti
 dÔo peript¸sei
 meqr sh DFT m kou
 24 deigm�twn. Sqoli�ste tuqìn diaforè
 pou parathre�te.
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