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S1) Bir nedensel dogrusal zamanla degismez
sistemin  fark  esitligi asagidaki  gibi
tanimlanmistir.
y[n] = 2,5y[n — 1] + (x[n] — x[n —1])
a) Bu sistemin darbe yaniti h[n]'i bulun.
b) Bu sistem duragan midir?
c) Eger sistemin girisi asagidaki gibi verilmigse
(1, n=0andniseven
x[n] = .

0, otherwise
sistemin c¢ikisi y[n] ’i bulun.
S2) Bir slirekli zaman isareti x.(t), Sekil 1'de
verilen Forurier déntisimine sahiptir.
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Q1) A causal LTI system is described by the
following difference equation:

y[n] = 2,5y[n — 1] + (x[n] — x[n — 1])
a) Find the impulse response h[n] of the
system.

b) Is the system stable?
¢) If the input to the system is

x[n] = {1, n > 0 and nis even
0, otherwise
what is the output y[n] of the system?

Q2) A continuous time signal x.(t) has the
following Fourier transform.
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Sekil 1. Soru 2 ile baglantili sekil (Related figure with Q2)

a) Bu isaretin Nyquist hizi nedir?

b) Bu x.(t) isaretinin ortisme problemi olmadan
orneklenebilecedi en dusuk dérnekleme sikligi
nedir? Bu durumda x[n]’in ayrik zaman Fourier
doénusumind (AZFD) bulun.

c) Eger en dusik 6rnekleme hizinda
orneklenmis x.(t) isaretinden yeniden isaret
elde edilmek isteniyorsa bu isareti yeniden
elde sisteminin ©6bek g¢izimin yapin. Bu
durumda kullanilan gericatma stzgeginin sikhk
yanitini  (yani Fourier déndsumadnd) gizin.
Sketch the frequency response

a) What is the Nyquist rate corresponding to
the signal?

b) What is the lowest sampling frequency
which can be applied to x.(t) without causing
aliasing distortion? Draw the DTFT of x[n] in
this case.

c) Draw the block diagram of the
reconstruction system that will recover Xx.(t)
from the sampled signal x[n] if the sampling
rate is set to its lowest possible value. Sketch
the frequency response (i.e. Fourier transform)
of the reconstruction filter that is used in this
case.
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Sekil 2. Soru 3 ile baglantili sekil (Related figure with Q3)

S3) Sekil 2’de verilen sistemi ele alalim. Y(2)
ve Y,(2)'yi X(z)'nin bir iglevi olarak yazin. Y,(z)

ve Y,(z) esdeger midir?

Q3) Consider the above two systems. Write
Y1(z) and Y;(z) as a function of X(z). Are Y(2)
and Y,(z) equal?



