Ad-Soyad : Email :

No ; imza
Vize 2 (29.12.2009)

0113620 — Sayisal isaret isleme

S1. (a) “Dogrusal (lineer) sistem” nedir? (5)
(b) “Zamanla degismeyen (time-invariant) sistem” nedir? (5)
(c) “Nedensel (causal) sistem” nedir? (5)
tanimlayiniz.
S2. Bir FIR sayisal siizgegin girisine bir darbe fonksiyonu (x[n]=dn]) h[n]
uygulandiginda sekildeki slizge¢ cevabi (h[n]) elde edilmektedir. 5
(a) Bu suizgegin fark denklemine ait stizgeg katsayilarini ({by})
belirleyiniz. (10) 4
(b) x[n]=dn] - dn-1] + dn-2] isareti slizge¢ girisine uygulandiginda ST 2
cikisi (y[n]) bulunuz. (10) 1 T
(¢) y[n]) vi ciziniz. (5) —o—0—o oo o >
-2 -1 0 1 2 3 4 5 6 n

S3. Dogrusal zamanla degismeyen (lineer time-invariant) bir filtre y[n]=x[n] + 2x[n-1] + X[n-2] gibi bir fark denklemi ile
belirlenmektedir. Buna gore;

(&) Bu sistemin frekans cevabini bulunuz. ©)

(b) Frekans cevabinin genlik ve fazini ¢iziniz. (8)

(c) Giris x[n]=10+4co0s(0.5 m+7#4) oldugunda c¢ikisi bulunuz. (10)

(d) Giris birim darbe fonksiyonu (dn]) oldugunda ¢ikisi bulunuz. 5)

(e) Sistem fonksiyonu H(z) yi polinom olarak bulunuz. (5)

(f) Sistemin 0 ve kutup larini bulunuz. (5)
S4. Asagida verilen birinci dereceden (first order) sisteme ait darbe cevabini (impulse response, h[n]) bulunuz. (20)

y[n]= 0.5y[n-1] + 4x[n-3]

S5. Asagidaki sistemde alcak gegiren siizgecin kesim frekansi a olduguna gore sistemin ¢ikigi y(t) ne olur. (10)
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C1l. (a)

A system is said to be linear if it meets the following two criteria:

1. Scaling: If input X to the system results in output X, then an input of 2x will produce output of 2X (the magnitude of
the system output is proportional to the magnitude of the system input)

2. Superposition: If input x produces output X, and input y produces output Y, then an input of x + y will produce an
output of X + Y (the system handles two simultaneous inputs independently, and they do not interact
within the system).

(b)

A time-invariant system is one whose output does not depend explicitly on time. Time-Shifting the input will cause the

same time-shift in the output

(c)

A causal system is a system where the output depends on past and/or current inputs but not future inputs.

c2. (a)

{b}={1, 3,5, 4, 2}

y[n]

(b) y[n] = h[n] Ox[n] (©) } 3 3¢

h[n] 1 3 5 4 2 2 2 2 2

x[n] 1 -1 1
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C3. y[n]=x[n] + 2x[n-1] + X[n-2]

(a) Filter coefficients are {b,} = {1, 2, 1}.
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(c)
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(d) 2

X[l =dn >yl = dn] + 2dn-1] + dn-2] ' Tl
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(e) ®
H(z)=1+2z"+Z"* H(z )_LZZ+1

= z-22(22 +2z+1]) _ (2+1)(z+1) 2 zeros in -1 and 2 poles in 0
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C4.
Darbe cevabi:  Hn]=05h[n-1]+4Jn-3], Alternatif olarak, asagidaki gibi de ¢ozulebilir:
n=0,1, 2,3, ...i¢in h[n] hesaplanirsa;
h{0] = 0.5h[-1] + §-3] = 0, Y(2) = 0527Y(2) +42°X(2)
h{1] = 0.5h[0] + 3[-2] =0, Y(z)L- 052" =427°X(2)
h[2] = 0.5h[1] + 3[-1] = N
h[3] = 0.5h[2] + 3[0] = 4, H(2) = Y(2) _ 4z
h[4] = 0.5h[3] + 3[1] = 2, X(z) 1-05z"
h[5] = 0.5h[4] + 9[2] =
h[6] = 0.5h[5] + §[3] = 0.5, Ters Z donusimu alinirsa;
h[7] = 0.5h[6] + §[4] = 0.25,
: h[n] = 05)"u[n]4z = 4(05)"*u[n -3

n nin 3 v'e 3 ten buytk degerleri icin h[n] = 4(0.5)" tur
Buna gore; Hn] = 0 n<s3 olur

gore:; Hn] = 405" n=3 '

C5.

One solution by using Euler equations:
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Because the cut-off frequency of the low-pass filter is a , the signal component with the frequency value of “2c+ay”
will be removed. Therefore the result is:

y() = cosat




