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Faculty of Information Technology
Computer Systems Engineering
First Exam [Time Allowed: 2 hours]

ENCS431 (DSP) Fall Semester 2012/2013

Name: 1D:

. Question one: [25 marks]

(a) For the signal x(n) below: [16 pts]

Plot the following signals:

i) y,(n) =x(n)+x(-n) [4 pts]
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i} y,(n) =x(n)x(n—1) [4 pts]
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i) yy(n) = 3 x(k) 4 pts]

=—00

(W
b




iv) v, (n)=x(n)*x(n) (4 pts]
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(b) For What values of w is the signal x(n) = ¢/ periodic with period of 8? [9 pts]
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Question Two: [25 marks]

(a) A signal has the z-transform (16 pts)
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with region of convergence ‘ l > 1, Draw a pole Zero pio{of the sngnal in the z-plane, and use the method of partial

fractions to recover the signal x(n} . Is the 5|gnai stable? Is the signal causal?
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{b) An LTI-system has a system function [9 pts]

Find impulse response of stable inverse system. Is this inverse system causal?
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Question Three: [25 marks]

A causal LTI system has a system function
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(a) Write the difference equatlon that is satisfied by input and output of this system. [9 pts]
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(b) Plot the pole-zero diagram and indicate the region of convergence (ROC) for the system function. [10 pts]
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(é) State whether the following are true or false about the system: [6 pts; 2 each)
(i) The system is stable
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(ii) The impulse response approaches a constant for large n.
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(iii) The system has a stable and causal inverse.
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Question Four: [25 marks]

(a) Consider the signal flow graph shown below: [15 pts]
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(i) Using the node variables indicated, write the set of difference equations represented by this network [€ pts]

Jny = 20y 4 Wla-+ 4G,y

iy = XYk B Y )
g = xmr Vlam)

WD = ><(%)+ 2 (2
VD = x(z) ey,

J(2)- -

V()= @Jr %jX(%) +(4 y(?)

+f~¥)}?’(2)
/(2)= K(?)+Qf2f2/X(%)f L |
C Vs / (‘**?)/H)]
D4 z?#?)k[?}% RN
__@ - [ + 22 +;g &
X ()

l bl =



(ii) Draw the flow graph of an equivalent system that is cascade of two first-order systems. [6 pts]
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(i) Is this system stable? Explain [3 pts]
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{b).Consider a causal LTI system with system function [10 pts]
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(i) Draw direct form Il flow graph for the sys}cem [5 pts]
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(i} Draw the transposed form of the flow graph in part (i) [5 pts]
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Good Luck!



