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Question one: [34 marks]

(a) For the signal x(n) below: [24 pts]
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Plot the fo'lowing signals:
(i) y,(n)=x(n+1)+ x(-n+2) [6 pts]
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(ii) y,(n) =x(Zn)x(n+1) [6pts]
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(i) yy(n) = Zx(fc) (6 pts]
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(iv) ¥,(n) = x(n)*x(n) [6pts]
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Juestion 2: [33 marks]

{a) The system function H(z) of a causal LTI system has the pole-zero configuration shown in the following figure. It

is also known that H(z) = 6 when z=1.
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(i) Determine H{z)? [4pts]

.\'\(’E)‘J — A ( {
_ 7y L (G{%d}

5@ Hczo - ! f7

{ii} Determine the output sequence, y(r:), if the followirg input is applied to the system: [7pts]
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b)Y An LTl-system has a system function [11 pts]
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Find impulse respanse of stable inverse system. Is this inverse system causal?
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{c) Define the fOHO\?/(ing systems and give an example for each one: (s Ko Exlany %
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Question 3: [33 marks]

(a) Consider the following FiR second order filter:

y[ﬁ"]A = ax{h] +bhx[n—2],a#0,b=0

' T
Determine coefficients a and b such that the filter attenuates the signal magnitude -6dB at @ = gand its frequency

response is normalized so that H(0) =1. [11pts] H (_)ew) = A ¢ bn%zuu
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(b} Show that the z-transform of a sequence nx{(n) = ~z —— () [11;;]
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{c) Determine the impulse response of the following causai system: [11pts]
y() =0.4y(n—1)—0.08y(n—2)+ x(n) ' >
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Questicn 4: [Bonus)

Given the following system function:

H(z)= 2z° -52° +13.482% - 7.78z +9
z'+722°+202° - 0.82+8

Write a MATLAB statements to:

{a) Display the magnitude response and the phase response of the system.
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(b} Plot zero-pole diagram of the system.
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{¢) Evaluate impulse response, h[n], of the system. >
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(d) Find the output sequence if the following input is asplied to the system x[n] ={1, 0, 3, 1, 2,1}, for n=0 to 5.
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