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. Kleist� kinht� & upologistè
 (calculators).Jèma 1: (15%) Poia e�nai h èxodo
, y[n] , sto parak�tw sq ma, ìtan x[n] = 2
sin(π n/4)

πn
?[Sto sq ma, to × upodhl¸nei pol/smì sto qrìno.℄
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ΘΕΜΑ  2(a)Jèma 2: (25%) Ta parak�tw e�nai anex�rthta:
(a) Sto parap�nw sq ma (dexi�) d�netai to di�gramma ulopo�hsh
 enì
 f�ltrou. Sqedi�steèna enallaktikì di�gramma ulopo�hsh
 pou apotele�tai apì thn en-seir� (cascade) sun-desmolog�a enì
 uposust mato
 el�qisth
 f�sh
 (min phase), ulopoihmèno se kanonik morf  (direct form II), kai enì
 uposust mato
 grammik 
 f�sh
 (FIR linear phase).
(b) Poia h kajustèrhsh om�da
 (group delay) tou H(z) = ( 1+z− 1 ) 3( 1−2 z− 1 )( 1−1

2
z− 1 )?Jèma 3: (30%) Ta parak�tw e�nai anex�rthta erwt mata:

(a) 'Estw eustajè
 f�ltro suneqoÔ
 qrìnou me sun�rthsh metafor�
 Hc(s) = (s+1/2)−2 ,to opo�o epijumoÔme na metatrèyoume se f�ltro diakritoÔ qrìnou me th mèjodo th
 ame-t�blhth
 kroustik 
 apìkrish
 (impulse invariance), qrhsimopoi¸nta
 per�odo deigma-tolhy�a
 T = 2 . Bre�te th sun�rthsh metafor�
, H(z) , tou f�ltrou pou prokÔptei.
(b) Bre�te th sun�rthsh metafor�
 tou uyiperatoÔ (highpass) f�ltrou Butterworth t�xh


N = 3, me suqnìthta apìsbesh
 sta 3 dB �sh me ωc = π/2 , sqediasmèno qrhsimopoi¸n-ta
 th mèjodo tou di-grammikoÔ metasqhmatismoÔ (bilinear transform).Jèma 4: (30%) Ta parak�tw e�nai anex�rthta erwt mata:
(a) Bre�te thn kuklik  sunèlixh m kou
 24 deigm�twn (se kleist  morf , ìqi arijmhtik�!):

(

δ[ n ] − δ[ n − 12 ]
) 24© (

(

u[ n ] − u[ n − 24 ]
)

.
(

cos ( π n/3 ) + sin ( π n/12 )
)

)

.

(b) 'Estw x[n] =

+∞
∑

l =−∞

δ [ n− 4 l ] . Sqedi�ste to x[n] , ìpw
 kai to ∣

∣ Xr[ k ]
∣

∣ (se 3D), ìpou:
Xr[ k ] =

L− 1
∑

m = 0

x[ rR + m ] w[ m ] e− j (2 π/N) k m(gia −∞ < r < ∞ kai 0 ≤ k ≤ N − 1 , ìpou to w[n] e�nai to orjog¸nio par�jurom kou
 L ), qrhsimopoi¸nta
 ti
 timè
 R = 4 , L = 8 , N = 16 .


