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as this preface is being written the twentieth century is coming to an end
historians may perhaps come to refer to it as the century of information just as its
predecessor is associated with the process of industrialisation successive
technological developments such as the telephone radio television computers and
the internet have had profound effects on the way we live we can see pic tures of
the surface of mars or the early shape of the universe the contents of a whole
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shelf load of library books can be compressed onto an almost weight less piece of
plastic billions of people can watch the same football match or can keep in instant
touch with friends around the world without leaving home in short massive
amounts of information can now be stored transmitted and processed with
surprising speed accuracy and economy of course these developments do not
happen without some theoretical ba sis and as is so often the case much of this is
provided by mathematics many of the first mathematical advances in this area
were made in the mid twentieth century by engineers often relying on intuition
and experience rather than a deep theoretical knowledge to lead them to their
discoveries soon the math ematicians delighted to see new applications for their
subject joined in and developed the engineers practical examples into wide ranging
theories com plete with definitions theorems and proofs

the mathematical theory of coding focuses on the application of algebraic and
combinatoric methods to the coding theory including linear transformations vector
spaces and combinatorics the publication first offers information on finite fields
and coding theory and combinatorial constructions and coding discussions focus on
self dual and quasicyclic codes quadratic residues and codes balanced incomplete
block designs and codes bounds on code dictionaries code invariance under
permutation groups and linear transformations of vector spaces over finite fields
the text then takes a look at coding and combinatorics and the structure of
semisimple rings topics include structure of cyclic codes and semisimple rings
group algebra and group characters rings ideals and the minimum condition chains
and chain groups dual chain groups and matroids graphs and coding the book
ponders on group representations and group codes for the gaussian channel
including distance properties of group codes initial vector problem modules group
algebras andrepresentations orthogonality relationships and properties of group
characters and representation of groups the manuscript is a valuable source of
data for mathematicians and researchers interested in the mathematical theory of
coding

coding theory is concerned with successfully transmitting data through a noisy
channel and correcting errors in corrupted messages it is of central importance for
many applications in computer science or engineering this book gives a
comprehensive introduction to coding theory whilst only assuming basic linear
algebra it contains a detailed and rigorous introduction to the theory of block
codes and moves on to more advanced topics like bch codes goppa codes and
sudan s algorithm for list decoding the issues of bounds and decoding essential to
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the design of good codes features prominently the authors of this book have for
several years successfully taught a course on coding theory to students at the
national university of singapore this book is based on their experiences and
provides a thoroughly modern introduction to the subject there are numerous
examples and exercises some of which introduce students to novel or more

advanced material

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 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

these lecture notes are the contents of a two term course given by me during the
1970 1971 academic year as morgan ward visiting professor at the california
institute of technology the students who took the course were mathematics seniors
and graduate students therefore a thorough knowledge of algebra a o linear
algebra theory of finite fields characters of abelian groups and also probability
theory were assumed after introducing coding theory and linear codes these notes
concern topics mostly from algebraic coding theory the practical side of the
subject e g circuitry is not included some topics which one would like to include
1n a course for students of mathematics such as bounds on the information rate of
codes and many connections between combinatorial mathematics and coding
theory could not be treated due to lack of time for an extension of the course into
a third term these two topics would have been chosen although the material for
this course came from many sources there are three which contributed heavily and
which were used as suggested reading material for the students these are w w
peterson s error correcting codes 15 e r berlekamp s algebraic coding theory 5 and
several of the afcrl reports by e f assmus h f mattson and r turyn 2 3 4 a o for
several fruitful discussions i would like to thank r j mceliece

source coding theory has as its goal the characterization of the optimal
performance achievable in idealized communication systems which must code an
information source for transmission over a digital communication or storage
channel for transmission to a user the user must decode the information into a
form that is a good approximation to the original a code is optimal within some
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class if it achieves the best possible fidelity given whatever constraints are
imposed on the code by the available channel in theory the primary constraint
imposed on a code by the channel is its rate or resolution the number of bits per
second or per input symbol that it can transmit from sender to receiver in the real
world complexity may be as important as rate the origins and the basic form of
much of the theory date from shan non s classical development of noiseless source
coding and source coding subject to a fidelity criterion also called rate distortion
theory 73 74 shannon combined a probabilistic notion of information with limit
theo rems from ergodic theory and a random coding technique to describe the
optimal performance of systems with a constrained rate but with uncon strained
complexity and delay an alternative approach called asymptotic or high rate
quantization theory based on different techniques and approx imations was
introduced by bennett at approximately the same time 4 this approach constrained
the delay but allowed the rate to grow large

this book is designed to be usable as a textbook for an undergraduate course or
for an advanced graduate course in coding theory as well as a reference for
researchers in discrete mathematics engineering and theoretical computer science
this second edition has three parts an elementary introduction to coding theory
and applications of codes and algebraic curves the latter part presents a brief
introduction to the theory of algebraic curves and its most important applications
to coding theory

the work introduces the fundamentals concerning the measure of discrete
information the modeling of discrete sources without and with a memory as well
as of channels and coding the understanding of the theoretical matter is supported
by many examples one particular emphasis is put on the explanation of genomic
coding many examples throughout the book are chosen from this particular area
and several parts of the book are devoted to this exciting implication of coding

various measures of information are discussed in first chapter information rate
entropy and mark off models are presented second and third chapter deals with
source coding shannon s encoding algorithm discrete communication channels
mutual information shannon s first theorem are also presented huffman coding and
shannon fano coding is also discussed continuous channels are discussed in fourth
chapter channel coding theorem and channel capacity theorems are also presented
block codes are discussed in chapter fifth sixth and seventh linear block codes
hamming codes syndrome decoding is presented in detail structure and properties
of cyclic codes encoding and syndrome decoding for cyclic codes is also discussed
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additional cyclic codes such as rs codes golay codes burst error correction is also
discussed last chapter presents convolutional codes time domain transform domain
approach code tree code trellis state diagram viterbi decoding is discussed in
detail

this book is offers a comprehensive overview of information theory and error
control coding using a different approach then in existed literature the chapters
are organized according to the shannon system model where one block affects the
others a relatively brief theoretical introduction is provided at the beginning of
every chapter including a few additional examples and explanations but without
any proofs and a short overview of some aspects of abstract algebra is given at
the end of the corresponding chapters the characteristic complex examples with a
lot of illustrations and tables are chosen to provide detailed insights into the
nature of the problem some limiting cases are presented to illustrate the
connections with the theoretical bounds the numerical values are carefully selected
to provide in depth explanations of the described algorithms although the
examples in the different chapters can be considered separately they are mutually
connected and the conclusions for one considered problem relate to the others in
the book

information theory coding theorems for discrete memoryless systems presents
mathematical models that involve independent random variables with finite range
this three chapter text specifically describes the characteristic phenomena of
information theory chapter 1 deals with information measures in simple coding
problems with emphasis on some formal properties of shannon s information and
the non block source coding chapter 2 describes the properties and practical
aspects of the two terminal systems this chapter also examines the noisy channel
coding problem the computation of channel capacity and the arbitrarily varying
channels chapter 3 looks into the theory and practicality of multi terminal systems
this book is intended primarily for graduate students and research workers in
mathematics electrical engineering and computer science

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
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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 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 based
cryptography 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

books on information theory and coding have proliferated over the last few years
but few succeed in covering the fundamentals without losing students in
mathematical abstraction even fewer build the essential theoretical framework
when presenting algorithms and implementation details of modern coding systems
without abandoning the theoret

it is gratifying that this textbook is still sufficiently popular to warrant a third
edition i have used the opportunity to improve and enlarge the book when the
second edition was prepared only two pages on algebraic geometry codes were
added these have now been removed and replaced by a relatively long chapter on
this subject although it is still only an introduction the chapter requires more
mathematical background of the reader than the remainder of this book one of the
very interesting recent developments concerns binary codes defined by using codes
over the alphabet 71 4 there is so much interest in this area that a chapter on the
essentials was added knowledge of this chapter will allow the reader to study
recent literature on 71 codes 4 furthermore some material has been added that
appeared in my springer lec ture notes 201 but was not included in earlier
editions of this book e g generalized reed solomon codes and generalized reed
muller codes in chapter 2 a section on coding gain the engineer s justification for
using error correcting codes was added for the author preparing this third edition
was a most welcome return to mathematics after seven years of administration for
valuable discussions on the new material i thank ¢ p 1 m baggen i m duursma h d
] hollmann h ¢ a van tilborg and r m wilson a special word of thanks to r a
pellikaan for his assistance with chapter 10

having trouble deciding which coding scheme to employ how to design a new
scheme or how to improve an existing system this summary of the state of the art
in iterative coding makes this decision more straightforward with emphasis on the
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underlying theory techniques to analyse and design practical iterative coding
systems are presented using gallager s original ensemble of ldpc codes the basic
concepts are extended for several general codes including the practically important
class of turbo codes the simplicity of the binary erasure channel is exploited to
develop analytical techniques and intuition which are then applied to general
channel models a chapter on factor graphs helps to unify the important topics of
information theory coding and communication theory covering the most recent
advances this text is ideal for graduate students in electrical engineering and
computer science and practitioners additional resources including instructor s
solutions and figures available online cambridge org 9780521852296

the topics covered in this book written by researchers at the forefront of their
field represent some of the most relevant research areas in modern coding theory
codes and combinatorial structures algebraic geometric codes group codes quantum
codes convolutional codes network coding and cryptography the book includes a
survey paper on the interconnections of coding theory with constrained systems
written by an invited speaker as well as 37 cutting edge research communications
presented at the 4th international castle meeting on coding theory and applications
dicmcta held at the castle of palmela in september 2014 the event s scientific
program consisted of four invited talks and 39 regular talks by authors from 24
different countries this conference provided an ideal opportunity for
communicating new results exchanging ideas strengthening international
cooperation and introducing young researchers into the coding theory community
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The digital age has revolutionized the
way we read, making books more

accessible than ever. With the rise of
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ebooks, readers can now carry entire
libraries in their pockets. Among the
various sources for ebooks, free ebook

sites have emerged as a popular choice.

These sites offer a treasure trove of
knowledge and entertainment without
the cost. But what makes these sites so
valuable, and where can you find the
best ones? Let's dive into the world of
free ebook sites.

Benefits of Free Ebook Sites

When it comes to reading, free ebook
sites offer numerous advantages.

Cost Savings

First and foremost, they save you
money. Buying books can be expensive,
especially if you're an avid reader. Free
ebook sites allow you to access a vast
array of books without spending a
dime.

Accessibility

These sites also enhance accessibility.
Whether you're at home, on the go, or
halfway around the world, you can
access your favorite titles anytime,
anywhere, provided you have an
internet connection.

Variety of Choices

Moreover, the variety of choices
available is astounding. From classic
literature to contemporary novels,

academic texts to children's books, free
ebook sites cover all genres and
interests.

Top Free Ebook Sites

There are countless free ebook sites,
but a few stand out for their quality
and range of offerings.

Project Gutenberg

Project Gutenberg is a pioneer in
offering free ebooks. With over 60,000
titles, this site provides a wealth of
classic literature in the public domain.

Open Library

Open Library aims to have a webpage
for every book ever published. It offers
millions of free ebooks, making it a
fantastic resource for readers.

Google Books

Google Books allows users to search
and preview millions of books from
libraries and publishers worldwide.
While not all books are available for
free, many are.

ManyBooks

ManyBooks offers a large selection of
free ebooks in various genres. The site
is user-friendly and offers books in
multiple formats.
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BookBoon

BookBoon specializes in free textbooks
and business books, making it an
excellent resource for students and
professionals.

How to Download Ebooks Safely

Downloading ebooks safely is crucial to
avoid pirated content and protect your
devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're
not downloading pirated content.
Pirated ebooks not only harm authors
and publishers but can also pose
security risks.

Ensuring Device Safety

Always use antivirus software and keep
your devices updated to protect against
malware that can be hidden in
downloaded files.

Legal Considerations

Be aware of the legal considerations
when downloading ebooks. Ensure the
site has the right to distribute the book
and that you're not violating copyright
laws.

Using Free Ebook Sites for
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Education

Free ebook sites are invaluable for
educational purposes.

Academic Resources

Sites like Project Gutenberg and Open
Library offer numerous academic
resources, including textbooks and
scholarly articles.

Learning New Skills

You can also find books on various
skills, from cooking to programming,
making these sites great for personal
development.

Supporting Homeschooling

For homeschooling parents, free ebook
sites provide a wealth of educational
materials for different grade levels and
subjects.

Genres Available on Free Ebook
Sites

The diversity of genres available on free
ebook sites ensures there's something

for everyone.
Fiction

From timeless classics to contemporary
bestsellers, the fiction section is
brimming with options.
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Non-Fiction

Non-fiction enthusiasts can find
biographies, self-help books, historical
texts, and more.

Textbooks

Students can access textbooks on a wide
range of subjects, helping reduce the
financial burden of education.

Children's Books

Parents and teachers can find a
plethora of children's books, from
picture books to young adult novels.

Accessibility Features of Ebook
Sites

Ebook sites often come with features
that enhance accessibility.

Audiobook Options

Many sites offer audiobooks, which are
great for those who prefer listening to
reading.

Adjustable Font Sizes

You can adjust the font size to suit
your reading comfort, making it easier
for those with visual impairments.

Text-to-Speech Capabilities

Text-to-speech features can convert

written text into audio, providing an
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alternative way to enjoy books.

Tips for Maximizing Your Ebook
Experience

To make the most out of your ebook
reading experience, consider these tips.

Choosing the Right Device

Whether it's a tablet, an e-reader, or a
smartphone, choose a device that offers
a comfortable reading experience for
you.

Organizing Your Ebook Library

Use tools and apps to organize your
ebook collection, making it easy to find
and access your favorite titles.

Syncing Across Devices

Many ebook platforms allow you to
sync your library across multiple
devices, so you can pick up right where
you left off, no matter which device
you're using.

Challenges and Limitations

Despite the benefits, free ebook sites
come with challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and
sometimes the quality of the digital
copy can be poor.
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Digital Rights Management (DRM)

DRM can restrict how you use the
ebooks you download, limiting sharing
and transferring between devices.

Internet Dependency

Accessing and downloading ebooks
requires an internet connection, which
can be a limitation in areas with poor
connectivity.

Future of Free Ebook Sites

The future looks promising for free
ebook sites as technology continues to
advance.

Technological Advances

Improvements in technology will likely
make accessing and reading ebooks
even more seamless and enjoyable.

Expanding Access

Efforts to expand internet access
globally will help more people benefit
from free ebook sites.

Role in Education

As educational resources become more
digitized, free ebook sites will play an

increasingly vital role in learning.

Conclusion
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In summary, free ebook sites offer an
incredible opportunity to access a wide
range of books without the financial
burden. They are invaluable resources
for readers of all ages and interests,
providing educational materials,
entertainment, and accessibility features.
So why not explore these sites and
discover the wealth of knowledge they
offer?

FAQs

Are free ebook sites legal? Yes, most
free ebook sites are legal. They
typically offer books that are in the
public domain or have the rights to
distribute them. How do I know if an
ebook site is safe? Stick to well-known
and reputable sites like Project
Gutenberg, Open Library, and Google
Books. Check reviews and ensure the
site has proper security measures. Can I
download ebooks to any device? Most
free ebook sites offer downloads in
multiple formats, making them
compatible with various devices like e-
readers, tablets, and smartphones. Do
free ebook sites offer audiobooks? Many
free ebook sites offer audiobooks, which
are perfect for those who prefer
listening to their books. How can I
support authors if I use free ebook
sites? You can support authors by
purchasing their books when possible,
leaving reviews, and sharing their work
with others.
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