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PCEC 4304
Sixth Semester Examination — 2012

DIGITAL SIGNAL PROCESSING

Full Marks - 70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

Answer the following questions : ) 2x10

(@)

(b)

(c)

Using properties of Z-transform, find Z-transform of the
sequence x(n)=(=1)"nu(n), where u(n) is the unit step sequence.

Describe region of convergence for Z-transform of

sequence x(n) = o, jof< 1.

Compare characteristics and design aspects of infinite impulse response
(IIR) filter and finite impulse response (FIR) filter.

What are different methods for design of lIR filters?

While designing an FIR filter using window, how transition width o and stop-
band attenuation § are affected if filter order is increased ?

State Symmetry and Periodicity properties of the phase factor W, (defined
for computation of point DFT). How these properties are useful for computation
of DFT ?

Draw the basic butterfly computations used in the decimation-in-time (DIT)
and decimation-in-frequency (DIF) fast Fourier transform (FFT) algorithm
respectively.
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(h) Determine a direct form realization for the following linear phase FIR
filter:h (n)={1,2,3,3,2, 1} '
(i) Explain how DFT can be used for linear filtering.

() Whatis meant by an adaptive filter? Name two criteria that provide good
measures of performance in adaptive filtering.

Compute 8-point DFT of the sequence
_q\n
x(n) = =17, Osn§8
0, otherwise
by using decimation in frequency FFT algorithm. ) 10
Determine all possible signals associated with the Z transform

527"

X&) 10

(a) Let X(k) be a N-point discrete Fourier transform (DFT) of
sequence x(n), 0 < n < N—1, Whatis the N-point DFT of sequence
s(n)=X(n), 0 <n < N-1. Use the result to find 6-point DF T of sequence X(k),

if X(k)is a 6-point DFT of sequence x(n)=[1, 2, 3, 4, 5, 6]. 5

1 N-1
(b) Prove the identity Z B(n+IN) = 3¢ el(2rMN)kn 5
Given two 4-point sequences x(n)=[4, 3, 2, 1] and h(n) =[1, -1, 0, 0], find their
4-point circular convolution y(n) by following methods: 5+5

(a) Using time domain formula for circular convolution of two sequences.

(b) By means of four point DFT and inverse discrete Fourier transform
(IDFT).

Obtain direct form |, direct form I, cascade-form and parallel-form realizations

for the discrete-time linear causal system described by the difference equation:

y(n)—%y(n—1>+§y(n—2)=x(n)+%x(n—1)

For the cascade-form and parallel-form realization, use only first order
sections. 10
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7.  Design a digital Butterworth filter satisfying the constraints 10
1 .

—<HeM|<1 0<o <

N [He™| T

[He™|< 0.234—" S

with T =1 sec, using bilinear transformation method.
8.  Write short notes on any two of the following : 5x2
(a) Decimationintime FFT algorithm
(b) IR filter design by Impulse Invariance method
(c) LeastMean Square (LMS)algorithm
(d) System Identification
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