Preface
This book is intended to survey the most important algorithms in use on
computers today and to teach fundamental techniques to the growing number
of people who are interested in becoming serious computer users. It is appropriate for use as a textbook for a second, third or fourth course in computer
science: after students have acquired some programming skills and familiarity
with computer systems, but before they have specialized courses in advanced
areas of computer science or computer applications. Additionally, the book
may be useful as a reference for those who already have some familiarity with
the material, since it contains a number of computer implementations of useful
algorithms.
The book consists of forty chapters which are grouped into seven major
parts: mathematical algorithms, sorting, searching, string processing, geometric algorithms, graph algorithms and advanced topics. A major goal in the
development of this book has been to bring together the fundamental methods
from these diverse areas, in order to provide access to the best methods
that we know for solving problems by computer for as many people as possible. The treatment of sorting, searching and string processing (which may
not be covered in other courses) is somewhat more complete than the treatment of mathematical algorithms (which may be covered in more depth in
applied mathematics or engineering courses), or geometric and graph algorithms (which may be covered in more depth in advanced computer science
courses). Some of the chapters involve mtroductory treatment of advanced
material. It is hoped that the descriptions here can provide students with
some understanding of the basic properties of fundamental algorithms such
as the FFT or the simplex method, while at the same time preparing them
to better appreciate the methods when they learn them in advanced courses.
The orientation of the book is towards algorithms that are likely to be
of practical use. The emphasis is on t,eaching students the tools of their
trade to the point that they can confidently implement, run and debug useful
algorithms. Full implementations of the methods discussed (in an actual
programming language) are included in the text, along with descriptions of
the operations of these programs on a consistent set of examples. Though not
emphasized, connections to theoretical computer science and the analysis of
algorithms are not ignored. When appropriate, analytic results are discussed
to illustrate why certain algorithms are preferred. When interesting, the
relationship of the practical algorithms being discussed to purely theoretical
results is described. More information of the orientation and coverage of the
material in the book may be found in the Introduction which follows.
One or two previous courses in computer science are recommended for
students to be able to appreciate the material in this book: one course in
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programming in a high-level language such as Pascal, and perhaps another
course which teaches fundamental concepts of programming systems. In short,
students should be conversant with a modern programming language and
have a comfortable understanding of the basic features of modern computer
systems. There is some mathematical material which requires knowledge of
calculus, but this is isolated within a few chapters and could be skipped.
There is a great deal of flexibility in the way that the material in the
book can be taught. To a large extent, the individual chapters in the book
can each be read independently of the others. The material can be adapted
for use for various courses by selecting perhaps thirty of the forty chapters.
An elementary course on “data structures and algorithms” might omit some
of the mathematical algorithms and some of the advanced graph algorithms
and other advanced topics, then emphasize the ways in which various data
structures are used in the implementation. An intermediate course on “design
and analysis of algorithms” might omit some of the more practically-oriented
sections, then emphasize the identification and study of the ways in which
good algorithms achieve good asymptotic performance. A course on “software
tools” might omit the mathematical and advanced algorithmic material, then
emphasize means by which the implementations given here can be integrated
for use into large programs or systems. Some supplementary material might be
required for each of these examples to reflect their particular orientation (on
elementary data structures for “data structures and algorithms,” on mathematical analysis for “design and analysis of algorithms,” and on software
engineering techniques for “software tools”); in this book, the emphasis is on
the algorithms themselves.
At Brown University, we’ve used preliminary versions of this book in our
third course in computer science, which is prerequisite to all later courses.
Typically, about one-hundred students take the course, perhaps half of whom
are majors. Our experience has been that the breadth of coverage of material
in this book provides an “introduction to computer science” for our majors
which can later be expanded upon in later courses on analysis of algorithms,
systems programming and theoretical computer science, while at the same
time providing all the students with a large set of techniques that they can
immediately put to good use.
The programming language used throughout the book is Pascal. The
advantage of using Pascal is that it is widely available and widely known;
the disadvantage is that it lacks many features needed by sophisticated algorithms. The programs are easily translatable to other modern programming
languages, since relatively few Pascal constructs are used. Some of the programs can be simplified by using more advanced language features (some not
available in Pascal), but this is true less often than one might think. A goal of
this book is to present the algorithms in as simple and direct form as possible.

The programs are not intended to be read by themselves, but as part of the
surrounding text. This style was chosen as an alternative, for example, to
having inline comments. Consistency in style is used whenever possible, so
that programs which are similar, look similar. There are 400 exercises, ten
following each chapter, which generally divide into one of two types. Most
of the exercises are intended to test students’ understanding of material in
the text, and ask students to work through an example or apply concepts
described in the text. A few of the exercises at the end of each chapter involve
implementing and putting together some of the algorithms, perhaps running
empirical studies to learn their properties.
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