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Electrical and Computer Engineering

ENCS431- Digital Signal Processing — Fall 2021

Midterm Exam Time allowed 80 minutes
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Question 1: [10 marks]

Consider the system in the following figure:
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fhi(n) = 6(n—2), h2(n) = (3) u(n), and h3(n) = 28(n)

(2) Find the expression for the impulse response, h rfé} the overall SYStemW
W
D - (A = (v 2 5% BCD

() wend(+d) + 2REHCD

Q’%’Tq A(w-2) 4 7 §u-2) /w@
)

B}

"

\\]




(b) Find the frequency response of the whole system, H(e/m). (6pts]
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(c) Check if this system stable and/or causal? Justify. (4pts] d{f /v;//,o ..
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) Use the frequency response expressnon in %ert (b to write the difference equation that characterize

this system. [4pts]
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Question 2: [20 marks]
When the input to an LTI system is

n

1
x(n)= (3) u(n) + (2)"u(-n-1)
The corresponding output is
n T

y(n) =5 G) u(n) —5 (g)

a) Find the system function H(z) of the system. Plot the pole-zero diagram of H(z) and indicate the region of
/
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b) Find the impulse response h(n) of the system. [4pts]
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¢) Write a difference equation that satisfied by the given input and output. [4pts]
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d) Is the system stable? Is it causal? [4pts]
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Question 3: [10 marks]

a) If the frequency-response of a digital filter is given by the expression: [5pts] X Cu\
W BLIGIY

2
H(w) = 0.5+ jcos (§ w) - sin(§ W)
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What would be its output when the input signal is {x(n)} with O"\ = LH(P’) % ﬁ“)

nm m
x(n) = 3cos(—4— = g)

HE) = 050 Con(FF) - (30 o6~ ) < ()

a3
B - [T JEEE e

;- . /\U\
K/HC‘»E‘—\ J“’*-;:zz;”ék ik Q/?/?)

\3)(“\: H(Cj)\’} Co:&’“’ *X‘:—X [3:-17?08) /
n. 32 Ca’ (S fude- 3% l?

'— ,Z.B,L/\/“C,::——m«c%\

b) Determine whether the following discrete-time signal x(n) is periodic or non-periodic? If periodic, find

the fundamental period. [5pts] /{
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Question 4: [10 marks]

a) Th

) The system uncti X : v i
ystem unction of an LTI system has the pole-zero plot shown in the following figure. Specify
whether h of the / ta i i f ;
each of the following statements is true, is false, or cannot be determined from the information

given. [6ots]
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i) The system is stable
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ii) The system is causai
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iii) If the system is Susal, then it must be stable
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iv) If the system /s stable, then it must have a two-sided impulse response.
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b) The signal x{n) = 2 + 4cos{rn) + 2cos{2rn/3) is input to a digital filter with frequency response
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Find the cutput y(n) from this system.
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