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Vize 1 (17.11.2009)
0113620 — Sayisal isaret isleme

S1. (a) “Sayisal Isaret Isleme” nedir? _ _ (5)

(b) “Sayisal Isaret Isleme”nin “Analog Isaret Isleme”ye gore Ustlnlukleri nelerdir? (5)
S2. (a) Ornekleme teoremi nedir? (5)

(b) Kag tir 6érnekleme vardir? (5)
S3. cos6 A ifadesini cos7 A, cos5A ve cosA cinsinden bulunuz. (10)
S4. Yandaki ¢izimde x fonksiyonu grafik olarak verildigine gore; X

(a) x(t) fonksiyonunun t ye baglh ifadesini yaziniz. 5) 1

(b) y(t) = x(t+1) olduguna gore y(t) ifadesini bulunuz. (5)

(c) y(t) fonksiyonunu giziniz. (5)
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S5, X(t) = D{(1+ j)ej"} olarak verilen sinusoidal isarete ait genlik (A), frekans (f) ve faz (@ degerlerini bulunuz.  (10)

x(t) = Acos(at+¢)

S6.

Yandaki sinusoidal igaret agsagidaki gibi ifade edilebilir: I : ! : T

X(t) = Acos( ay(t-tm)) = Acos( apt+@)= Acos(2 rfot+g) of o NG SN

Buna gore A, fy, ty, ve gdegerlerini belirleyiniz.  (10) A0 N N
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S7.

X (t) = 5+2cos(40 t) olarak verilen sinusoidal isarete ait frekans spektrumunu giziniz.

(10)

S8.

Yanda frekans spektrumu verilen x(t) isaretine
ait

(a) denklemi yaziniz. (5)
(b) temel frekansi (fundamental frequency)
bulunuz. (5)

10

8e/m/3 gei=/3

(c) x(t) isareti fs = 300 = 1/T 6rnek/saniye lik
bir 6rnekleme frekansi ile 6rneklendigine gore
orneklenmis ayrik isaret x[n] = x(nT) ifadesini bulup normalize edilmis spektrumunu ¢iziniz.
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S9.

5co0s(8.4 m + 0.27) olarak verilen ayrik sinusoidal isaretin 5cos(0.4 /m + 0.27) ayrik sinusoidal isaretin katlanmig
(aliased) hali oldugunu gosteriniz.

(10)

cos(a+ b) =cosacosbFsinasinb el = cos(at) + j Sin(at)
sin(axb) =sinacosb + cosasinb e 1 = cog(at) — jsin(at)
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C1.

(a)
A simple definition of DSP could be “changing or analyzing information which is measured as discrete sequences of
numbers”.

(b)
Versatility:
Digital systems can be reprogrammed for other applications
Digital systems can be ported to different hardware
Repeatability:
Digital systems can be easily duplicated
Digital systems do not depend on strict component tolerances
Digital system responses do not drift with temperature
Simplicity:
Some things can be done more easily digitally than with analogue systems

Cc2.

(a)
A continuous time signal x(t) with a maximum frequency content of f,,., can be reconstructed exactly from its samples
X[n]=x(nTy), if samples are taken at a rate f;=1/T, that is greater than 2f ..

(b)

Over/exact/under sampling
Regular/irregular sampling
Linear/Logarithmic sampling

Cs.

C0oS5A = cos(6A— A) = cos6AcosA—-sin6Asin A
cos7A=cos(6A+ A) = cos6AcosA+sin6Asn A

cos5A+ cos7A = cos(6A— A) + cos(6A+ A) = cos6AcosA-sin6Asin A+ cos6AcosA+sin6AsSIn A
C0oS5A+cos7A =2Ccos6ACOsA
COS5A+Ccos7A
2CosA

COS6A =

C4.

(@) (b)

0 —oo<t<-1 0 —oo<t<-2
t+1 -1<t<0 t+2 -2<t<-1
X(t) = )=x(t+1 =
® 1-t O<t<l1 v ( ) -t -1<t<0

0 1<t<o 0 O<t<o

(©




C5.

X(t) = D{(1+ j)eiﬁ} = D{w/(1+ 1)eth'11ejn}: D{ﬁejgem}: D{\/Eej(nng)}
X(t) = D{\/Ecos(nt +7ZT) + jN2sin(zt +7ZT)} - J2cos(7t +7ZT)

A=42 a):Zn‘:an:%:OBHz @=

C6.
A=20 T =0.04sn f:—:—4:25HZ t, =-0.01sn

@=-at_ =27kt =-2725(~0.01) = o.5n:75’

C7.
gl 4 gmidon

X(t) = 5+ 2cos(407t) = 5e'° + 2( ) = 5el® + gl %07 4 gridon

Cs8.
(a)
X(t) :10+4e]600nt +8el§e—120071 + 4e—160071 +8e_J§e]20071
ejeoon +e—jeoon e—igejzoon +ei%’e—j200n

X(t) =10+ 8(—— =) +16( ; )

X(t) =10+ 8cos(6007t) +16c0s(2007% — IET)

(b)

fs=300Hz Xn] =x(nT,) = X(fﬂ) = X(3—30)

n n
X(t) =10 + 8cos(60077—) +16cos(20077— ——
®) S 300) S 300 3)

S
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X(t) =10+ 8cos(2/mn) + 16003(2?” n- %T)

e
8cos(2/n) =8 1 T

x(t) =18+ 16003(2?” n- %T) ’

Co.
X(t) = cos(8.47/n + 0.2711) = cos(8/n + (0.4/n + 0.2n))

X(t) = cos(87n) cos(0.4/n + 0.277) — sin(87n) sin(0.4/n + 0.277)
cos(8m) =1 sin(8m) =0
X(t) = cos(8.47n + 0.277) = cos(0.4mn + 0.277)




