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Preface

Transform methods dominate the study of linear time-invariant systems in all the
areas of science and engineering, such as circuit theory, signal/image processing,
communications, controls, vibration analysis, remote sensing, biomedical systems,
optics, acoustics. The heart of the transform methods is Fourier analysis. Several
other often used transforms are generalizations or specific versions of Fourier
analysis. It is unique in that it is much used in theoretical studies as well as in
practice. The reason for the latter case is the availability of fast algorithms to
approximate the Fourier spectrum adequately. For example, the existence and
continuing growth of digital signal and image processing are due to the ability to
implement the Fourier analysis quickly by digital systems. This book is written for
engineering, computer science, and physics students, and engineers and scientists.
Therefore, Fourier analysis is presented primarily using physical explanations with
waveforms and/or examples, keeping the mathematical form to the extent it is
necessary for its practical use. In engineering applications of Fourier analysis, its
interpretation and use are relatively more important than rigorous proofs. Plenty of
examples, figures, tables, programs, and physical explanations make it easy for the
reader to get a good grounding in the basics of Fourier signal representation and its
applications.

This book is intended to be a textbook for senior undergraduate- and
graduate-level Fourier analysis courses in engineering and science departments and
a supplementary textbook for a variety of application courses in science and
engineering, such as circuit theory, communications, signal processing, controls,
remote sensing, image processing, medical analysis, acoustics, optics, and vibration
analysis. For engineering professionals, this book will be useful for self-study. In
addition, this book will be a reference for anyone, student or professional, spe-
cializing in the practical applications of Fourier analysis. The prerequisite for
reading this book is a good knowledge of calculus, linear algebra, signals and
systems, and programming at the undergraduate level.

Programming is an important component in learning and practicing Fourier
analysis. A set of MATLAB® programs are available at the Web site of the book.
While the use of a software package is inevitable in most applications, it is better to
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use the software in addition to self-developed programs. The effective use of a
software package or to develop own programs requires a good grounding in the
basic principles of the Fourier analysis. Answers to the selected exercises marked
are given at the end of the book. A Solutions Manual and slides are available for
instructors at the Web site of the book.

I assume the responsibility for all the errors in this book and would very
much appreciate receiving readers’ suggestions and pointing out any errors
(email: d_sundararajan @yahoo.com). I am grateful to my Editor and the rest of the
team at Springer for their help and encouragement in completing this project.
I thank my family for their support during this endeavor.

D. Sundararajan
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2-D
DC
DFT
DIF
DIT
DTFT
FIR
FS

FT
IDFT
IFT
LSB
LTI
PM
RDFT
RIDFT

One-dimensional

Two-dimensional

Sinusoid with frequency zero, constant
Discrete Fourier transform

Decimation in frequency

Decimation in time

Discrete-time Fourier transform

Finite impulse response

Fourier series

Fourier transform

Inverse discrete Fourier transform
Inverse Fourier transform

Least significant bit

Linear time-invariant

Plus—minus

DEFT of real-valued data

IDFT of the transform of real-valued data
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