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S1) Bir dogrusal zamanla degismez (DZD)-ayrik zaman (AZ) sistem asagidaki esitlik ile
tanimlanmistir.

y(n) = 0.3y(n—1) + y(n —2) — 0.2y(n — 3) + x(n)
Burada; y(-1)=1, y(-2)=0, ve x(n)=(0.5)"u(n) seklindedir. y(n) 0 <n <5 icin 6zyineli algoritmay!
kullanarak ¢ikis érnekleri dizisi y(n)’i bulun.

S2) Asagida tanimlanan sistemin salt girdi tepkisi, sifir girdili tepki, dogal tepki, gidimli tepki, gegici
tepki, yatiskin durum tepkisi, ve birim diirti tepkisi nedir?.
y(n) = 0.5y(n — 1) + 0.06y(n — 2) = 2x(n) —x(n — 1)

S3) h(n)=(0.8)"u(n) seklinde tanimh bir DZD-AZ sistem alalim. Giris x(n)={1.0 0.5 -0.5 QZ 0.4 0.6 0.8}
)

oldugunda evrisim toplamini kullanarak, n=1, 2, 3, 4 igin ¢ikis y(n)’i bulun.

S4) Asagidaki islevlerin z déntstmlerini bulun.
(@) x1(n) = (=1)"27"u(n)

(b) x,(n) = na"sinifiwyn)u(n)

(€) x3(n) = (n® + n)a" lu(n— 1)

(d) x4(n) = (0.5)"[u(n) — u(n - 5)]

S5) Asagidaki iglevlerin ters z dénldgtmlerini bulun.

140.1z~1+0.82 7™
(@ Gi(n) =——F—

(1+z71)
(b) Go(n) =

0.2z24240.8
(z+0.2)(z+0.1)

S6) Asagidaki gibi tanimli bir DZD-AZ sistem alalim

y(n) + 0.2y(n — 1) + 0.2y(n — 2) = 0.5x(n — 1)
Burada; y(-1)=1, y(-2)=0, ve x(n)=u(n) seklindedir, bu sistemin salt girdi tepkisi, sifir girdili tepki, dogal
tepki, gidimli tepki, gegici tepki, ve yatiskin durum tepkisi bulun. Sistemin birim durti tepkisi h(n)
nedir?

S7) Aktarim islevin H(z) asagidaki gibi kimi kesirlerle agilim formatinda verilmistir.

Z
i) = oD@ —02)d — 032 D)d — 052D
K,z K,z R3 Ry

S GZ—0D) Z-02 d-03z0) Td-0521)

K1, Kz, R3, R/U bulun.
Matlab Problemleri

S1) Acihm islevi asagidaki gibi verilen G(z)'nin Matlab komutu residuez kullanarak R;, R, and Rj
degerlerini bulun.
(1+0.62) Riz R,z R;z

= e 0me—-02r  z-08)  G-02r ' z-02)
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S2) Verileniv Hy(z) = (ﬁo;,)l) igin, Hy(z) = Hy(ze'°)H, (ze 71°)'ln ve Hy(z) = Hy(ze/°)H,(ze715)lin

genliklerini gizin.

Q3) Aktarim iglevleri sirasiyla H1(z), H2(z), and H3(z) tarafindan tanimh bir AZD-AZ sistemin y1(n),
y2(n), ve y3(n) cikiglarini 0 < n < 15 i¢in bulun. Burada giris dizisinin x(n):{(zé 0.2 -0.3 0.1} oldugunu
T

kabul edin.

Q4) Bir DZD-AZ sistem asagidaki esitlik ile tanimlanmistir.

y(m) + 3y(n — 1) + 2y(n — 2) + 2y(n — 3) = x(n) + 3x(n — 2)
Burada; y(-1)=1, y(-2)=2, y(-3)=1, ve x(n)=(0.5)"u(n) seklindedir. 0 <n < 20 igin toplam durti y(n)’i
bulun ve y(n)'i giz.
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Q1) An LTI-DT system is described by the following equation

y(n) = 0.3y(n — 1) + y(n — 2) — 0.2y(n — 3) + x(n)
where y(-1)=1, y(-2)=0, and x(n)=(0.5)"u(n). Find the output samples y(n) for 0 <n <5, using the
recursive algorithm.

Q2) What are the zero state response, zero input responce, natural response, forced response,
transient response, steady state response, and unit impulse response of the system described in
below.

y(n) = 0.5y(n — 1) + 0.06y(n — 2) = 2x(n) —x(n — 1)

Q3) An LTI, discrete time system is defined by its h(n)=(0.8)"u(n). Find the output y(n) for n=1, 2, 3, 4,
when the input is given by x(n)={1.0 0.5 -0.5 020406 0.8}, using the convolution sum.

1
Q4) Find the z transform of the following functions.

(@) x1(n) = (=1)"27"u(n)

(b) x,(n) = na"sinifiwyn)u(n)

(€) x3(n) = (n® + n)a" 'u(n — 1)
(d) x4(n) = (0.5)"[u(n) — u(n - 5)]

Q5) Find the inverse z transform of the following functions.

(@) G,(n) = 140.1z71+0.827"
((n) = 2

14z~
(b) Gy(n) = 022242408
,(n) =

(z+0.2)(z+0.1)

Q6) Given LTI discrete time system is described by

y(n) + 0.2y(n — 1) + 0.2y(n — 2) = 0.5x(n — 1)
where y(-1)=1, y(-2)=0, and x(n)=u(n), find the zero state response, zero input response, natural
response, forced response, transient response, and steady state response of the system above. What
is the unit pulse response h(n) of the system?

Q7) The transfer function H(z) is expanded into its partial fraction form as shown below.

VA
i@ = 0D G 02d — 032D — 052D
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K]_Z KzZ R3 R4
= + + —+ —
(z—-01) (z—-02) (1-03z1H) (1-05z1)
Find the values of K4, K, R3, Ra.

Matlab Problems

Q1) Find the values of Ry, R,, and Rs, in the expansion of the transfer function G(z), using the Matlab
function residuez.

G(2) = (1+0.62) _ Ryz 4 R,z + R;z

Y Z08)zZ-02)" z-08) (z—02)" ' (z-02)

Q2) Given H,(z) = (1_271_) , plot the magnitude of H;(z) = H,(ze/'*)H,(ze71°) and the magnitude of
(1-0.9z71)

H,(z) = Hy(ze/*)H, (ze71%)

Q3) Find the output y1(n), y2(n), and y3(n) for 0 <n < 15 of the LTI-DT system defined by the
preceding transfer functions H1(z), H2(z), and H3(z), respectively, assuming that are exited by an
input sequence X(n):{% 0.2-0.30.1}.

)

Q4) An LTI-DT system is described by the following difference equation

y(m) + 3y(n — 1) + 2y(n — 2) + 2y(n — 3) = x(n) + 3x(n — 2)
where y(-1)=1, y(-2)=2, y(-3)=1, and x(n)=(0.5)"u(n). Find the total response y(n) for 0 <n < 20 and
plot y(n).



