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Objectives:To provide the analysis techniques like for discrete time systems analyze the discrete time systems in time
and frequency domain using Z- Transform and Fourier transforms to learn the signal processing tool box of MATLAB
for implementing the basic problems of DSP designing of digital filters.

Prerequisite(s): Awareness about the analysis of analog signals and systems and analog filter design.

COURSE OF CONTENTS

Unit-1I

Introduction to signal processing , Discrete time signals and sequence operations ,properties . Discrete time systems
,their properties ,Linear time invariant systems ,convolution ,properties of LTIV systems ,Inverse system ,Linear
constant coefficient difference equations and their solutions ., MATLAB exercises

Unit-11

Frequency domain representation of discrete time signals and systems ,suddenly applied complex exponentials inputs ,
representation of sequences by Fourier transforms , conditions of their convergence ,symmetry properties of the FT,
Fourier transform theorems, MATLAB exercises

Unit-111

Introduction to Z- transforms , ROC and their properties , Inverse Z — transform, Z-transform properties ,Initial value
theorem ,structures for discrete time systems ,block diagram representation of linear constant coefficient difference
equations , Direct form I ,II . signal flow graph representation of LCCDE, basic structures for IIR systems , direct
forms,cascade,parallel forms ,transposed forms ,basic structures for FIR systems ,Direct form , cascade form structures
for linear phase FIR systems, MATLAB exercises

Unit-1V

Representation of periodic sequences , the discrete Fourier series ,properties of DFS, Fourier transform of periodic
signals ,sampling the FT, Fourier representation of finite duration sequences , the discrete Fourier transform ,properties
of DFT ,symmetry properties ,circular convolution ,linear convolution using DFT, Implementing LTIV systems using
DFT, MATLAB exercises

Unit-V

Efficient computation of DFT , Goertzel algorithm , decimation in time FFT algorithm, In place computation,
alternative forms , decimation in frequency FFT algorithm , In place computation, alternative forms. Filter design
techniques ,design of discrete time IIR filters from continuous time filters, filter design by impulse invariance , bilinear
transformation ,design of FIR filters by windowing ,properties of commonly used windows, MATLAB exercises
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