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Question 1: [10pts]

When the input to an LTI system is:
1 n n l n 3 n
x(n) = (5) u(n)+2"u(-n-1)  and y(n)= 6(5) u(n) — 6(1) u(n)

a) Find the system functlon H(z) of the system Plot the poles and zeros of H(z), and mdlcate the ROC. [4pts]
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b) Find the impulse response h(n) of the system. [3pts] ' "
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c) Write the difference equation that characterizes the system. [3pts]
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Question 2: [11pts]

Consider a causal digital filter shown in the following realization structure:

x(n)
1
g — y(n)
a) Is this a canonic structure? Explain? [1pt]
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b) Determine system function, H(z), of the above structure? Plot pole-zero diagram and indicate if this system is

stable or not? [4pts]
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c) Draw the following realization structure forms of the above filter: [6pts]
i) Parallel form using first order filters.
ii) Cascade form.

iii) Transposed direct form Il.
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Question 3: [9pts]
a) Prove the convolution theorem of Z-transform, i.e. Z{x(n)*y(n)} = X(z)Y(z). [3pts]

AZ,L 7{\,,] 2z >€(n) &‘T\(\A)
‘ LA ‘
S Xha-)

f=—c0

Y(?:): %Z . ,’n B % -
i jq-;,;t") & & Z/ZK(V)\AM k)) 2 Z
d/@‘ Yzn-k 00 - K("JZ mm;,)z

ZK(V)il‘UJ' = ﬁ.xm 2" S
|

1\

{2V

W .
%Q“Z :-X(%)-Hce).

b) Consider the following transfer function of an LTI system. F?-
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i) Plot the pole-zero diagram of this system. [2pts] ‘ol ®
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ii) Express H(z) as a cascade of an all-pass filter and a minimum-phase filter. [2pts]
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iii) Suggest a method for eliminating magnitude distortion of this filter. [2pts]
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Bonus: MATLAB [5pts]

a) Write a MATLAB code for generating a discrete-time signal of length 1 second and sampling frequency 8KHz. The
signal consists of the following two frequencies 200Hz and 3KHz with unity amplitude of each one. Display this signal

on a figure. [1pt]
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c) Write a MATLAB code for implementing your filter in part b) above and apply it on the generated signal in part a)

above. [1pt i
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