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- PREFACE

X.

This book has resulted from our teaching of undergraduate and graduate—level courses

in digital signal processing over the past several years. In this book we present the
fundamentals of discrete-time signals, systems, and modern digital processing algo—

rithms and applications for students in electrical engineering, computer engineering,

and computer science. As written, the book is suitable for either a one-semester or a

two-semester undergraduate—level course in discrete systems and digital signal proc-

essing. It is also intended for use in a one—semester first—year graduate-level course in

digital sig'r‘ial processing.
A balanced coverage is provided of both theory and practical applications. Included

are software implementations of digital filters and digital signal processing algorithms.

Appropriately designed programs in FORTRAN are provided to aid the student in

implementing and exercising each algorithm immediately after exposition. A large
number of well-designed problems and a number of computer experiments are also

provided to help the student in mastering the subject matter. A solutions manual is
available for the benefit of the instructor and can be obtained from the publisher.

It is assumed that the student in electrical and computer engineering has had under—

graduate courses in advanced calculus (including ordinary differential equations), and

linear systems for continuous—time signals, including an introduction to the Laplace

transform. Although the Fourier series and Fourier transforms of periodic and ape—

riodic signals are described in Chapter 3, we expect that many students may have had
this material in a prior course.

In Chapter 1 we describe the operations involved in the analog-to-digital conversion

of an analog signal. The process of sampling a sinusoid is described in some detail

and the problem of aliasing is explained. Signal quantization and digital—to—analog
conversion are also described in general terms in Chapter 1, but the analysis is pre-

sented in subsequent chapters.

Chapter 2 is devoted entirely to the characterization and analysis of liner time—
invariant (shift-invariant) discrete-time systems and discrete-time signals in the time

domain. The convolution sum is derived and systems are categorized according to the

duration of their impulse response as finite-duration impulse response (FIR) and

infinite—duration impulse response (IIR). Linear time—invariant systems characterized

by difference equations are presented and the solution of difference equations with
initial conditions is obtained. The chapter concludes with a treatment of discrete—time
correlation.

Chapter 3 treats the analysis of signals and systems in the frequency domain. Fouri-
er series and the Fourier transform are presented for both continuous—time and discrete—

time signals. Linear time—invariant (LTI) discrete systems are characterized in the

frequency domain by their frequency response function and their response to periodic
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