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The National Security Agency funded a conference on Coding theory, Cryp tography,
and Number Theory (nick-named Cryptoday) at the United States Naval Academy, on
October 25-27, 1998. We were very fortunate to have been able to attract talented
mathematicians and cryptographers to the meeting. Unfortunately, some people
couldn't make it for either scheduling or funding reasons. Some of these have been
invited to contribute a paper anyway. In addition, Prof. William Tutte and Frode Weierud
have been kind enough to allow the inclusion of some very interesting unpublished
papers of theirs. The papers basically fall into three catagories. Historical papers on
cryp tography done during World War II (Hatch, Hilton, Tutte, Ulfving, and Weierud),
mathematical papers on more recent methods in cryptography (Cosgrave, Lomonoco,
Wardlaw), and mathematical papers in coding theory (Gao, Joyner, Michael,
Shokranian, Shokrollahi). A brief biography of the authors follows. - Peter Hilton is a
Distinguished Professor of Mathematics Emeritus at the State University of New York at
Binghamton. He worked from 1941 to 1945 in the British cryptanalytic headquarters at
Bletchley Park. Profes sor Hilton has done extensive research in algebraic topology and
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group theory. - William Tutte is a Distinguished Professor Emeritus and an Adjunct Pro
fessor in the Combinatorics and Optimization Department at the Univer sity of Waterloo.
He worked from 1941 to 1945 in the British cryptana lytic headquarters at Bletchley
Park. Professor Tutte has done extensive research in the field of combinatorics.
This book constitutes the refereed proceedings of the 5th International Castle Meeting
on Coding Theory and Applications, ICMCTA 2017, held in Vihula, Estonia, in August
2017. The 24 full papers presented were carefully reviewed and selected for inclusion
in this volume. The papers cover relevant research areas in modern coding theory,
including codes and combinatorial structures, algebraic geometric codes, group codes,
convolutional codes, network coding, other applications to communications, and
applications of coding theory in cryptography.
The inaugural research program of the Institute for Mathematical Sciences at the
National University of Singapore took place from July to December 2001 and was
devoted to coding theory and cryptology. As part of the program, tutorials for graduate
students and junior researchers were given by world-renowned scholars. These
tutorials covered fundamental aspects of coding theory and cryptology and were
designed to prepare for original research in these areas. The present volume collects
the expanded lecture notes of these tutorials. The topics range from mathematical
areas such as computational number theory, exponential sums and algebraic function
fields through coding-theory subjects such as extremal problems, quantum errorPage 2/22
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correcting codes and algebraic-geometry codes to cryptologic subjects such as stream
ciphers, public-key infrastructures, key management, authentication schemes and
distributed system security. Contents:Extremal Problems of Coding Theory (A
Barg)Analysis and Design Issues for Synchronous Stream Ciphers (E Dawson & L
Simpson)Quantum Error-Correcting Codes (K Feng)Public Key Infrastructures (D
Gollmann)Computational Methods in Public Key Cryptology (A K Lenstra)Detecting and
Revoking Compromised Keys (T Matsumoto)Algebraic Function Fields Over Finite
Fields (H Niederreiter)Authentication Schemes (D Y Pei)Exponential Sums in Coding
Theory, Cryptology and Algorithms (I E Shparlinski)Distributed Authorization: Principles
and Practice (V Varadharajan)Introduction to Algebraic Geometry Codes (C P Xing)
Readership: Graduate students and researchers in number theory, discrete
mathematics, coding theory, cryptology and IT security. Keywords:Coding
Theory;Cryptology;Number Theory;Algebraic-Geometry Codes;Public-Key
Infrastructures;Error-Correcting Codes
Conveying ideas in a user-friendly style, this book has been designed for a course in
Applied Algebra. The book covers graph algorithms, basic algebraic structures, coding
theory and cryptography. It will be most suited for senior undergraduates and beginning
graduate students in mathematics and computer science as also to individuals who
want to have a knowledge of the below-mentioned topics. Provides a complete
discussion on several graph algorithms such as Prims algorithm and Kruskals algorithm
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for sending a minimum cost spanning tree in a weighted graph, Dijkstras single source
shortest path algorithm, Floyds algorithm, Warshalls algorithm, Kuhn-Munkres
Algorithm. In addition to DFS and BFS search, several applications of DFS and BFS
are also discussed. Presents a good introduction to the basic algebraic structures,
namely, matrices, groups, rings, fields including finite fields as also a discussion on
vector spaces and linear equations and their solutions. Provides an introduction to
linear codes including cyclic codes. Presents a description of private key cryptosystems
as also a discussion on public key cryptosystems such as RSA, ElGamal and MillerRabin. Finally, the Agrawal-KayalSaxena algorithm (AKS Algorithm) for testing if a
given positive integer is prime or not in polynomial time is presented- the first time in a
textbook. Two distinguished features of the book are: Illustrative examples have been
presented throughout the book to make the readers appreciate the concepts described.
Answers to all even-numbered exercises in all the chapters are given.
Boolean functions are essential to systems for secure and reliable communication. This
comprehensive survey of Boolean functions for cryptography and coding covers the
whole domain and all important results, building on the author's influential articles with
additional topics and recent results. A useful resource for researchers and graduate
students, the book balances detailed discussions of properties and parameters with
examples of various types of cryptographic attacks that motivate the consideration of
these parameters. It provides all the necessary background on mathematics,
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cryptography, and coding, and an overview on recent applications, such as side
channel attacks on smart cards, cloud computing through fully homomorphic
encryption, and local pseudo-random generators. The result is a complete and
accessible text on the state of the art in single and multiple output Boolean functions
that illustrates the interaction between mathematics, computer science, and
telecommunications.
This textbook offers an algorithmic introduction to the field of computer algebra. A
leading expert in the field, the author guides readers through numerous hands-on
tutorials designed to build practical skills and algorithmic thinking. This implementationoriented approach equips readers with versatile tools that can be used to enhance
studies in mathematical theory, applications, or teaching. Presented using Mathematica
code, the book is fully supported by downloadable sessions in Mathematica, Maple,
and Maxima. Opening with an introduction to computer algebra systems and the basics
of programming mathematical algorithms, the book goes on to explore integer
arithmetic. A chapter on modular arithmetic completes the number-theoretic
foundations, which are then applied to coding theory and cryptography. From here, the
focus shifts to polynomial arithmetic and algebraic numbers, with modern algorithms
allowing the efficient factorization of polynomials. The final chapters offer extensions
into more advanced topics: simplification and normal forms, power series, summation
formulas, and integration. Computer Algebra is an indispensable resource for
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mathematics and computer science students new to the field. Numerous examples
illustrate algorithms and their implementation throughout, with online support materials
to encourage hands-on exploration. Prerequisites are minimal, with only a knowledge of
calculus and linear algebra assumed. In addition to classroom use, the elementary
approach and detailed index make this book an ideal reference for algorithms in
computer algebra.
The general problem studied by information theory is the reliable transmission of
information through unreliable channels. Channels can be unreliable either because
they are disturbed by noise or because unauthorized receivers intercept the information
transmitted. In the first case, the theory of error-control codes provides techniques for
correcting at least part of the errors caused by noise. In the second case cryptography
offers the most suitable methods for coping with the many problems linked with secrecy
and authentication. Now, both error-control and cryptography schemes can be studied,
to a large extent, by suitable geometric models, belonging to the important field of finite
geometries. This book provides an update survey of the state of the art of finite
geometries and their applications to channel coding against noise and deliberate
tampering. The book is divided into two sections, "Geometries and Codes" and
"Geometries and Cryptography". The first part covers such topics as Galois geometries,
Steiner systems, Circle geometry and applications to algebraic coding theory. The
second part deals with unconditional secrecy and authentication, geometric threshold
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schemes and applications of finite geometry to cryptography. This volume recommends
itself to engineers dealing with communication problems, to mathematicians and to
research workers in the fields of algebraic coding theory, cryptography and information
theory.

A complete, accessible book on single and multiple output Boolean functions in
cryptography and coding, with recent applications and problems.
Coding Theory and CryptographyFrom Enigma and Geheimschreiber to
Quantum TheorySpringer Science & Business Media
Most coding theory experts date the origin of the subject with the 1948
publication of A Mathematical Theory of Communication by Claude Shannon.
Since then, coding theory has grown into a discipline with many practical
applications (antennas, networks, memories), requiring various mathematical
techniques, from commutative algebra, to semi-definite programming, to
algebraic geometry. Most topics covered in the Concise Encyclopedia of Coding
Theory are presented in short sections at an introductory level and progress from
basic to advanced level, with definitions, examples, and many references. The
book is divided into three parts: Part I fundamentals: cyclic codes, skew cyclic
codes, quasi-cyclic codes, self-dual codes, codes and designs, codes over rings,
convolutional codes, performance bounds Part II families: AG codes, group
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algebra codes, few-weight codes, Boolean function codes, codes over graphs
Part III applications: alternative metrics, algorithmic techniques, interpolation
decoding, pseudo-random sequences, lattices, quantum coding, space-time
codes, network coding, distributed storage, secret-sharing, and code-basedcryptography. Features Suitable for students and researchers in a wide range of
mathematical disciplines Contains many examples and references Most topics
take the reader to the frontiers of research
Covering topics in algebraic geometry, coding theory, and cryptography, this
volume presents interdisciplinary group research completed for the February
2016 conference at the Institute for Pure and Applied Mathematics (IPAM) in
cooperation with the Association for Women in Mathematics (AWM). The
conference gathered research communities across disciplines to share ideas and
problems in their fields and formed small research groups made up of graduate
students, postdoctoral researchers, junior faculty, and group leaders who
designed and led the projects. Peer reviewed and revised, each of this volume's
five papers achieves the conference’s goal of using algebraic geometry to
address a problem in either coding theory or cryptography. Proposed variants of
the McEliece cryptosystem based on different constructions of codes,
constructions of locally recoverable codes from algebraic curves and surfaces,
Page 8/22

Acces PDF Coding Theory And Cryptography The Essentials Second
Edition Chapman Hallcrc Pure And Applied Mathematics
and algebraic approaches to the multicast network coding problem are only some
of the topics covered in this volume. Researchers and graduate-level students
interested in the interactions between algebraic geometry and both coding theory
and cryptography will find this volume valuable.
These are the proceedings of the Conference on Coding Theory, Cryptography,
and Number Theory held at the U. S. Naval Academy during October 25-26,
1998. This book concerns elementary and advanced aspects of coding theory
and cryptography. The coding theory contributions deal mostly with algebraic
coding theory. Some of these papers are expository, whereas others are the
result of original research. The emphasis is on geometric Goppa codes
(Shokrollahi, Shokranian-Joyner), but there is also a paper on codes arising from
combinatorial constructions (Michael). There are both, historical and
mathematical papers on cryptography. Several of the contributions on
cryptography describe the work done by the British and their allies during World
War II to crack the German and Japanese ciphers (Hamer, Hilton, Tutte,
Weierud, Urling). Some mathematical aspects of the Enigma rotor machine
(Sherman) and more recent research on quantum cryptography (Lomonoco) are
described. There are two papers concerned with the RSA cryptosystem and
related number-theoretic issues (Wardlaw, Cosgrave).
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The theory of algebraic function fields over finite fields has its origins in number
theory. However, after Goppa`s discovery of algebraic geometry codes around
1980, many applications of function fields were found in different areas of
mathematics and information theory. This book presents survey articles on some
of these new developments. The topics focus on material which has not yet been
presented in other books or survey articles.
The Sixth International Conference on Finite Fields and Applications, Fq6, held in
the city of Oaxaca, Mexico, from May 21-25, 2001, continued a series of biennial
international conferences on finite fields. This volume documents the steadily
increasing interest in this topic. Finite fields are an important tool in discrete
mathematics and its applications cover algebraic geometry, coding theory,
cryptology, design theory, finite geometries, and scientific computation, among
others. An important feature is the interplay between theory and applications
which has led to many new perspectives in research on finite fields and other
areas. This interplay has been emphasized in this series of conferences and
certainly was reflected in Fq6. This volume offers up-to-date original research
papers by leading experts in the area.
The aim of this book is to provide a comprehensive introduction to cryptography without using
complex mathematical constructions. The themes are conveyed in a form that only requires a
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basic knowledge of mathematics, but the methods are described in sufficient detail to enable
their computer implementation.The book describes the main techniques and facilities of
contemporary cryptography, proving key results along the way. The contents of the first five
chapters can be used for one-semester course.
This textbook equips graduate students and advanced undergraduates with the necessary
theoretical tools for applying algebraic geometry to information theory, and it covers primary
applications in coding theory and cryptography. Harald Niederreiter and Chaoping Xing provide
the first detailed discussion of the interplay between nonsingular projective curves and
algebraic function fields over finite fields. This interplay is fundamental to research in the field
today, yet until now no other textbook has featured complete proofs of it. Niederreiter and Xing
cover classical applications like algebraic-geometry codes and elliptic-curve cryptosystems as
well as material not treated by other books, including function-field codes, digital nets, codebased public-key cryptosystems, and frameproof codes. Combining a systematic development
of theory with a broad selection of real-world applications, this is the most comprehensive yet
accessible introduction to the field available. Introduces graduate students and advanced
undergraduates to the foundations of algebraic geometry for applications to information theory
Provides the first detailed discussion of the interplay between projective curves and algebraic
function fields over finite fields Includes applications to coding theory and cryptography Covers
the latest advances in algebraic-geometry codes Features applications to cryptography not
treated in other books
A textbook for a two-quarter college course in coding theory for students of engineering,
computer science, and mathematics, assuming only a good grounding in linear algebra. Unlike
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texts designed for mathematics majors, omits the general mathematic theories, and introduces
the necessary mathematics
A series of research papers on various aspects of coding theory, cryptography, and other
areas, including new and unpublished results on the subjects. The book will be useful to
students, researchers, professionals, and tutors interested in this area of research.
Modern introduction to theory of coding and decoding with many exercises and examples.
This book offers a systematic presentation of cryptographic and code-theoretic aspects of the
theory of Boolean functions. Both classical and recent results are thoroughly presented.
Prerequisites for the book include basic knowledge of linear algebra, group theory, theory of
finite fields, combinatorics, and probability. The book can be used by research mathematicians
and graduate students interested in discrete mathematics, coding theory, and cryptography.
This textbook forms an introduction to codes, cryptography and information theory as it has
developed since Shannon's original papers.

The inaugural research program of the Institute for Mathematical Sciences at the
National University of Singapore took place from July to December 2001 and was
devoted to coding theory and cryptology. As part of the program, tutorials for graduate
students and junior researchers were given by world-renowned scholars. These
tutorials covered fundamental aspects of coding theory and cryptology and were
designed to prepare for original research in these areas. The present volume collects
the expanded lecture notes of these tutorials. The topics range from mathematical
areas such as computational number theory, exponential sums and algebraic function
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fields through coding-theory subjects such as extremal problems, quantum errorcorrecting codes and algebraic-geometry codes to cryptologic subjects such as stream
ciphers, public-key infrastructures, key management, authentication schemes and
distributed system security.
Containing data on number theory, encryption schemes, and cyclic codes, this highly
successful textbook, proven by the authors in a popular two-quarter course, presents
coding theory, construction, encoding, and decoding of specific code families in an
"easy-to-use" manner appropriate for students with only a basic background in
mathematics offering revised and updated material on the Berlekamp-Massey decoding
algorithm and convolutional codes. Introducing the mathematics as it is needed and
providing exercises with solutions, this edition includes an extensive section on
cryptography, designed for an introductory course on the subject.
One of the most important key technologies for digital communication systems as well
as storage media is coding theory. It provides a means to transmit information across
time and space over noisy and unreliable communication channels. Coding Theory:
Algorithms, Architectures and Applications provides a concise overview of channel
coding theory and practice, as well as the accompanying signal processing
architectures. The book is unique in presenting algorithms, architectures, and
applications of coding theory in a unified framework. It covers the basics of coding
theory before moving on to discuss algebraic linear block and cyclic codes, turbo codes
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and low density parity check codes and space-time codes. Coding Theory provides
algorithms and architectures used for implementing coding and decoding strategies as
well as coding schemes used in practice especially in communication systems. Feature
of the book include: Unique presentation-like style for summarising main aspects
Practical issues for implementation of coding techniques Sound theoretical approach to
practical, relevant coding methodologies Covers standard coding schemes such as
block and convolutional codes, coding schemes such as Turbo and LDPC codes, and
space time codes currently in research, all covered in a common framework with
respect to their applications. This book is ideal for postgraduate and undergraduate
students of communication and information engineering, as well as computer science
students. It will also be of use to engineers working in the industry who want to know
more about the theoretical basics of coding theory and their application in currently
relevant communication systems
This book provides a first course on lattices – mathematical objects pertaining to the
realm of discrete geometry, which are of interest to mathematicians for their structure
and, at the same time, are used by electrical and computer engineers working on
coding theory and cryptography. The book presents both fundamental concepts and a
wealth of applications, including coding and transmission over Gaussian channels,
techniques for obtaining lattices from finite prime fields and quadratic fields,
constructions of spherical codes, and hard lattice problems used in cryptography. The
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topics selected are covered in a level of detail not usually found in reference books. As
the range of applications of lattices continues to grow, this work will appeal to
mathematicians, electrical and computer engineers, and graduate or advanced
undergraduate in these fields.
For courses in Cryptography, Network Security, and Computer Security. This ISBN is
for the Pearson eText access card. A broad spectrum of cryptography topics, covered
from a mathematical point of view Extensively revised and updated, the 3rd Edition of
Introduction to Cryptography with Coding Theory mixes applied and theoretical aspects
to build a solid foundation in cryptography and security. The authors' lively,
conversational tone and practical focus inform a broad coverage of topics from a
mathematical point of view, and reflect the most recent trends in the rapidly changing
field of cryptography. Key to the new edition was transforming from a primarily printbased resource to a digital learning tool. The eText is packed with content and tools,
such as interactive examples, that help bring course content to life for students and
enhance instruction. Pearson eText is a simple-to-use, mobile-optimized, personalized
reading experience. It lets students highlight, take notes, and review key vocabulary all
in one place, even when offline. Seamlessly integrated videos and other rich media
engage students and give them access to the help they need, when they need it.
Educators can easily customize the table of contents, schedule readings, and share
their own notes with students so they see the connection between their eText and what
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they learn in class - motivating them to keep reading, and keep learning. And, reading
analytics offer insight into how students use the eText, helping educators tailor their
instruction. NOTE: Pearson eText is a fully digital delivery of Pearson content and
should only be purchased when required by your instructor. This ISBN is for the
Pearson eText access card. In addition to your purchase, you will need a course invite
link, provided by your instructor, to register for and use Pearson eText. 0134859065 /
9780134859064 PEARSON ETEXT INTRODUCTION TO CRYPTOGRAPHY WITH
CODING THEORY -- ACCESS CARD, 3/e
Coding theory and cryptography allow secure and reliable data transmission, which is
at the heart of modern communication. Nowadays, it is hard to find an electronic device
without some code inside. Gröbner bases have emerged as the main tool in
computational algebra, permitting numerous applications, both in theoretical contexts
and in practical situations. This book is the first book ever giving a comprehensive
overview on the application of commutative algebra to coding theory and cryptography.
For example, all important properties of algebraic/geometric coding systems (including
encoding, construction, decoding, list decoding) are individually analysed, reporting all
significant approaches appeared in the literature. Also, stream ciphers, PK
cryptography, symmetric cryptography and Polly Cracker systems deserve each a
separate chapter, where all the relevant literature is reported and compared. While
many short notes hint at new exciting directions, the reader will find that all chapters fit
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nicely within a unified notation.
Using a simple yet rigorous approach, Algebraic and Stochastic Coding Theory makes
the subject of coding theory easy to understand for readers with a thorough knowledge
of digital arithmetic, Boolean and modern algebra, and probability theory. It explains the
underlying principles of coding theory and offers a clear, detailed description of each
code. More advanced readers will appreciate its coverage of recent developments in
coding theory and stochastic processes. After a brief review of coding history and
Boolean algebra, the book introduces linear codes, including Hamming and Golay
codes. It then examines codes based on the Galois field theory as well as their
application in BCH and especially the Reed–Solomon codes that have been used for
error correction of data transmissions in space missions. The major outlook in coding
theory seems to be geared toward stochastic processes, and this book takes a bold
step in this direction. As research focuses on error correction and recovery of erasures,
the book discusses belief propagation and distributions. It examines the low-density
parity-check and erasure codes that have opened up new approaches to improve widearea network data transmission. It also describes modern codes, such as the Luby
transform and Raptor codes, that are enabling new directions in high-speed
transmission of very large data to multiple users. This robust, self-contained text fully
explains coding problems, illustrating them with more than 200 examples. Combining
theory and computational techniques, it will appeal not only to students but also to
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industry professionals, researchers, and academics in areas such as coding theory and
signal and image processing.
This textbook effectively builds a bridge from basic number theory to recent advances
in applied number theory. It presents the first unified account of the four major areas of
application where number theory plays a fundamental role, namely cryptography,
coding theory, quasi-Monte Carlo methods, and pseudorandom number generation,
allowing the authors to delineate the manifold links and interrelations between these
areas. Number theory, which Carl-Friedrich Gauss famously dubbed the queen of
mathematics, has always been considered a very beautiful field of mathematics,
producing lovely results and elegant proofs. While only very few real-life applications
were known in the past, today number theory can be found in everyday life: in
supermarket bar code scanners, in our cars’ GPS systems, in online banking, etc.
Starting with a brief introductory course on number theory in Chapter 1, which makes
the book more accessible for undergraduates, the authors describe the four main
application areas in Chapters 2-5 and offer a glimpse of advanced results that are
presented without proofs and require more advanced mathematical skills. In the last
chapter they review several further applications of number theory, ranging from checkdigit systems to quantum computation and the organization of raster-graphics memory.
Upper-level undergraduates, graduates and researchers in the field of number theory
will find this book to be a valuable resource.
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This text is for a course in cryptography for advanced undergraduate and graduate
students. Material is accessible to mathematically mature students having little
background in number theory and computer programming. Core material is treated in
the first eight chapters on areas such as classical cryptosystems, basic number theory,
the RSA algorithm, and digital signatures. The remaining nine chapters cover optional
topics including secret sharing schemes, games, and information theory. Appendices
contain computer examples in Mathematica, Maple, and MATLAB. The text can be
taught without computers.
In this volume one finds basic techniques from algebra and number theory (e.g.
congruences, unique factorization domains, finite fields, quadratic residues, primality
tests, continued fractions, etc.) which in recent years have proven to be extremely
useful for applications to cryptography and coding theory. Both cryptography and codes
have crucial applications in our daily lives, and they are described here, while the
complexity problems that arise in implementing the related numerical algorithms are
also taken into due account. Cryptography has been developed in great detail, both in
its classical and more recent aspects. In particular public key cryptography is
extensively discussed, the use of algebraic geometry, specifically of elliptic curves over
finite fields, is illustrated, and a final chapter is devoted to quantum cryptography, which
is the new frontier of the field. Coding theory is not discussed in full; however a chapter,
sufficient for a good introduction to the subject, has been devoted to linear codes. Each
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chapter ends with several complements and with an extensive list of exercises, the
solutions to most of which are included in the last chapter. Though the book contains
advanced material, such as cryptography on elliptic curves, Goppa codes using
algebraic curves over finite fields, and the recent AKS polynomial primality test, the
authors' objective has been to keep the exposition as self-contained and elementary as
possible. Therefore the book will be useful to students and researchers, both in
theoretical (e.g. mathematicians) and in applied sciences (e.g. physicists, engineers,
computer scientists, etc.) seeking a friendly introduction to the important subjects
treated here. The book will also be useful for teachers who intend to give courses on
these topics.
Many people do not realise that mathematics provides the foundation for the devices
we use to handle information in the modern world. Most of those who do know probably
think that the parts of mathematics involvedare quite ‘cl- sical’, such as Fourier
analysis and di?erential equations. In fact, a great deal of the mathematical background
is part of what used to be called ‘pure’ ma- ematics, indicating that it was created in
order to deal with problems that originated within mathematics itself. It has taken many
years for mathema- cians to come to terms with this situation, and some of them are
still not entirely happy about it. Thisbookisanintegratedintroductionto Coding.Bythis
Imeanreplacing symbolic information, such as a sequence of bits or a message written
in a naturallanguage,byanother messageusing (possibly) di?erentsymbols.There are
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three main reasons for doing this: Economy (data compression), Reliability (correction
of errors), and Security (cryptography). I have tried to cover each of these three areas
in su?cient depth so that the reader can grasp the basic problems and go on to more
advanced study. The mathematical theory is introduced in a way that enables the basic
problems to bestatedcarefully,butwithoutunnecessaryabstraction.Theprerequisites(sets
andfunctions,matrices,?niteprobability)shouldbefamiliartoanyonewhohas taken a
standard course in mathematical methods or discrete mathematics. A course in
elementary abstract algebra and/or number theory would be helpful, but the book
contains the essential facts, and readers without this background should be able to
understand what is going on. vi
Thereareafewplaceswherereferenceismadetocomputeralgebrasystems.
Algebraic coding theory is a new and rapidly developing subject, popular for its many
practical applications and for its fascinatingly rich mathematical structure. This book
provides an elementary yet rigorous introduction to the theory of error-correcting codes.
Based on courses given by the author over several years to advanced undergraduates
and first-year graduated students, this guide includes a large number of exercises, all
with solutions, making the book highly suitable for individual study.
Although devoted to constructions of good codes for error control, secrecy or data
compression, the emphasis is on the first direction. Introduces a number of important
classes of error-detecting and error-correcting codes as well as their decoding
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methods. Background material on modern algebra is presented where required. The
role of error-correcting codes in modern cryptography is treated as are data
compression and other topics related to information theory. The definition-theorem
proof style used in mathematics texts is employed through the book but formalism is
avoided wherever possible.
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