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Efficient algorithms for signal processing are critical to very large scale future appli-
cations such as video processing and four-dimensional medical imaging. Similarly,
efficient algorithms are important for embedded and power-limited applications since,
by reducing the number of computations, power consumption can be reduced con-
siderably. This unique textbook presents a broad range of computationally-efficient
algorithms, describes their structure and implementation, and compares their relative
strengths. All the necessary background mathematics is presented, and theorems are
rigorously proved. The book is suitable for researchers and practitioners in electrical
engineering, applied mathematics, and computer science.
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Many small make a great.
— Chaucer
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Preface

A quarter of a century has passed since the previous version1 of this book was published,
and signal processing continues to be a very important part of electrical engineering.
It forms an essential part of systems for telecommunications, radar and sonar, image
formation systems such as medical imaging, and other large computational problems,
such as in electromagnetics or fluid dynamics, geophysical exploration, and so on. Fast
computational algorithms are necessary in large problems of signal processing, and
the study of such algorithms is the subject of this book. Over those several decades,
however, the nature of the need for fast algorithms has shifted both to much larger
systems on the one hand and to embedded power-limited applications on the other.

Because many processors and many problems are much larger now than they were
when the original version of this book was written, and the relative cost of addition and
multiplication now may appear to be less dramatic, some of the topics of twenty years
ago may be seen by some to be of less importance today. I take exactly the opposite
point of view for several reasons. Very large three-dimensional or four-dimensional
problems now under consideration require massive amounts of computation and this
computation can be reduced by orders of magnitude in many cases by the choice
of algorithm. Indeed, these very large problems can be especially suitable for the
benefits of fast algorithms. At the same time, smaller signal processing problems now
appear frequently in handheld or remote applications where power may be scarce
or nonrenewable. The designer’s care in treating an embedded application, such as
a digital television, can repay itself many times by significantly reducing the power
expenditure. Moreover, the unfamiliar algorithms of this book now can often be handled
automatically by computerized design tools, and in embedded applications where power
dissipation must be minimized, a search for the algorithm with the fewest operations
may be essential.

Because the book has changed in its details and the title has been slightly modernized,
it is more than a second edition, although most of the topics of the original book have
been retained in nearly the same form, but usually with the presentation rewritten.
Possibly, in time, some of these topics will re-emerge in a new form, but that time

1 Fast Algorithms for Digital Signal Processing, Addison-Wesley, Reading, MA, 1985.

xi

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-19049-7 - Fast Algorithms for Signal Processing
Richard E. Blahut
Frontmatter
More information

http://www.cambridge.org/9780521190497
http://www.cambridge.org
http://www.cambridge.org


xii Preface

is not now. A newly written book might look different in its choice of topics and
its balance between topics than does this one. To accommodate this consideration
here, the chapters have been rearranged and revised, even those whose content has not
changed substantially. Some new sections have been added, and all of the book has
been polished, revised, and re-edited. Most of the touch and feel of the original book
is still evident in this new version.

The heart of the book is in the Fourier transform algorithms of Chapters 3 and 12
and the convolution algorithms of Chapters 5 and 11. Chapters 12 and 11 are the multi-
dimensional continuations of Chapters 3 and 4, respectively, and can be partially read
immediately thereafter if desired. The study of one-dimensional convolution algorithms
and Fourier transform algorithms is only completed in the context of the multidimen-
sional problems. Chapters 2 and 9 are mathematical interludes; some readers may
prefer to treat them as appendices, consulting them only as needed. The remainder,
Chapters 4, 7, and 8, are in large part independent of the rest of the book. Each can be
read independently with little difficulty.

This book uses branches of mathematics that the typical reader with an engineering
education will not know. Therefore these topics are developed in Chapters 2 and 9, and
all theorems are rigorously proved. I believe that if the subject is to continue to mature
and stand on its own, the necessary mathematics must be a part of such a book; appeal
to a distant authority will not do. Engineers cannot confidently advance through the
subject if they are frequently asked to accept an assertion or to visit their mathematics
library.
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