DSP Math Problem

3,36 Consider the system
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(a) Sketch the pole-zero pattern. Is the system stable?
(b) Determine the impulse response of the system.
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3.51  Consider an LTI discrete-time system whose pole—zero pattern is shown in Fig, P3 51.

(a) Determine the ROC of the system function H(z) if the system is known to be
stable,

(b) Itis possible for the given pole-zero plot to correspond to a causal and stable
system? If so, what is the appropriate ROC?

(¢} How many possible systems can be associated with this pole—zero pattern?
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{b) The syatem can bs causal if the ROC iz |z| > 3, but it cannot be stable.
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{1} The system can be caussal; (2) The system can be anti-causal; (3) There are two other
noncausal responses. The corresponding ROC for each of these possibilities are :

ROCy |z »3; ROCy:|z|<3; ROC;:3<|s/ <2 ROCy:2< |z <3



3.55 The step response of an LTI system is

s(n) = {%}”'?1;(!3 +2)

(a) Find the system function H(z) and sketch the pole—zero plot.
{b) Determine the impulse response A(n).
(¢) Check if the system is causal and stable.

Answer:
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H(z) haa zeros at 2 =0,1 and a pole at z = %

(b) A{n) = BLé(n +2) — 54d(n + 1) — 18(L) u(n)

{c) The aystem 1z not causal, but it is atable since the pole 13 inside the unit circle.

4.4 Consider the following periodic signal:

x{n) =|. .?],{]T],E,}Z‘ 1,0,1,...}

(a) Sketch the signal x(n) and its magnitude and phase spectra
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4.5 Consider the signal
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(a) Determine and sketch its power density spectrum.
(b) Evaluate the power of the signal.
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419 T.et x(n) be a signal with Fourier transform as shown in Fig P4.19. Determine and
sketch the Fourier transforms of the following signals.

(a) xi(n) = x(n)cos(mTn/4)
(b) x2(n) = x(n)sin(zn/2)
(¢) x3(n) = x(n)cos(zn/2)
(d) x4(n) =x(n)cosmn
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Note that these signal sequences are obtained by amplitude modulation of a catrje
COS w11 Or sin w.n by the sequence x(n).

Answer:
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4.20 Consider an aperiodic signal x(n) with Fourier transform X(w). Show that the
Fourier series coefficients C; of the periodic signal
ym) = D xn—IN)
l=—nC
are given by
C"'=iX(-2-£k k=01, ., N-—1
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7.2 Compute the eight-point circular convolution for the following sequences.
(@ x(n=1{1,1110000

.3
x2(n) = sin —rn, O=n=7

8
1
(k) x(m)=(p)" 0=n=7

3
xg(n)=cos%n, 0<n<7

(¢) Compute the DFT of the two circular convolution sequences using the DFTs of
x1(n) and x(n).

Answer:

(a)

() = =), 0=I<N-I
= m(I+N), —(N-1<l<-]
G0 = mw%hL 0<i<T
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Therefore, 51 l:?’l:lEzl:?‘E) = Z Zaln —m)
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- smpgmu+nn( n— 1) 4. +sin(—|n—3))
—  {1.25,2.55,2.55, 1.25,0.25, 1,06, —1.06,0,25}
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3
Ta(n) = cos(gn), 0]y
= —cos(%ﬁn), —r=l<-1

= {4, 1—724142.0,1 —504142,0,1 +750.4142,0,1 4 72,4142}
aimilarly,
Xa(ky = {1.4966,2.8478, —2.4142, —0.8478, —0.6682, —0.8478,
—2.4142, 2.8478}
DFT of mi('n.)mg (ny = X;(k)Xy(k)
= {5.0864,2.8478 — f6.8751,0, —0.8478 4+ 40.3512,0,
—0.8478 — 70.3512,0,2.8478 + 76,8751}
For sequences of part (b)

X (k) = {1.3333,1.1612 — 0.2493,0.9412 — 40.2353,0,8310 — 50.1248,
0.8,0.8310 + 50.1248, 00412 + 50,2353, 1.1612 + 50,2493}
X(k) = {1.0,1.04;2.1796,1.0 — ;2.6131,1.0 — j0.6488, 1.0,

1.0 + 70,6488, 1.0 4 42.6131,1.0 — 52,1796}

Congequently,
DFT of mi(n)m(n) = Xi(k)Xq(k)

= {1.3333,1.7046 + 52.2815,0.3263 — 42.6947,0.75 — j0.664,0.8,
0.75 + 50,664, 0,3263 + 526947, 17046 — 52,2815}

725 (a) Determine the Fourier transform X (@) of the signal
x(n) = {1,2,3.2, 1,0

(b) Compute the six-point DFT V (k) of the signal
vin) =1{3.2,1,0, 1,2}
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