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Gallager Information Theory And Reliable Communication
This book is intended to provide engineering and/or statistics students, communications engineers, and mathematicians with the
firm theoretic basis of source coding (or data compression) in information theory. Although information theory consists of two main
areas, source coding and channel coding, the authors choose here to focus only on source coding. The reason is that, in a sense,
it is more basic than channel coding, and also because of recent achievements in source coding and compression. An important
feature of the book is that whenever possible, the authors describe universal coding methods, i.e., the methods that can be used
without prior knowledge of the statistical properties of the data. The authors approach the subject of source coding from the very
basics to the top frontiers in an intuitively transparent, but mathematically sound, manner.
This easy-to-read guide provides a concise introduction to the engineering background of modern communication systems, from
mobile phones to data compression and storage. Background mathematics and specific engineering techniques are kept to a
minimum so that only a basic knowledge of high-school mathematics is needed to understand the material covered. The authors
begin with many practical applications in coding, including the repetition code, the Hamming code and the Huffman code. They
then explain the corresponding information theory, from entropy and mutual information to channel capacity and the information
transmission theorem. Finally, they provide insights into the connections between coding theory and other fields. Many worked
examples are given throughout the book, using practical applications to illustrate theoretical definitions. Exercises are also
included, enabling readers to double-check what they have learned and gain glimpses into more advanced topics, making this
perfect for anyone who needs a quick introduction to the subject.
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
Emphasizes source coding techniques that have become relevant for video coding in recent years. For illustrating the concepts
and efficiency of the basic sources coding techniques, the authors provide numerous examples and experimental results for
simple model sources.
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 twoterminal 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.
This book presents a succinct and mathematically rigorous treatment of the main pillars of Shannon’s information theory,
discussing the fundamental concepts and indispensable results of Shannon’s mathematical theory of communications. It includes
five meticulously written core chapters (with accompanying problems), emphasizing the key topics of information measures;
lossless and lossy data compression; channel coding; and joint source-channel coding for single-user (point-to-point)
communications systems. It also features two appendices covering necessary background material in real analysis and in
probability theory and stochastic processes. The book is ideal for a one-semester foundational course on information theory for
senior undergraduate and entry-level graduate students in mathematics, statistics, engineering, and computing and information
sciences. A comprehensive instructor’s solutions manual is available.
Providing the underlying principles of digital communication and the design techniques of real-world systems, this textbook
prepares senior undergraduate and graduate students for the engineering practices required in industry. Covering the core
concepts, including modulation, demodulation, equalization, and channel coding, it provides step-by-step mathematical derivations
to aid understanding of background material. In addition to describing the basic theory, the principles of system and subsystem
design are introduced, enabling students to visualize the intricate connections between subsystems and understand how each
aspect of the design supports the overall goal of achieving reliable communications. Throughout the book, theories are linked to
practical applications with over 250 real-world examples, whilst 370 varied homework problems in three levels of difficulty enhance
and extend the text material. With this textbook, students can understand how digital communication systems operate in the real
world, learn how to design subsystems, and evaluate end-to-end performance with ease and confidence.
This book is an evolution from my book A First Course in Information Theory published in 2002 when network coding was still at its infancy.
The last few years have witnessed the rapid development of network coding into a research ?eld of its own in information science. With its
root in infor- tion theory, network coding has not only brought about a paradigm shift in network communications at large, but also had
signi?cant in?uence on such speci?c research ?elds as coding theory, networking, switching, wireless cmunications,distributeddatastorage,cryptography,andoptimizationtheory. While new applications of network coding keep emerging, the
fundamental - sults that lay the foundation of the subject are more or less mature. One of the main goals of this book therefore is to present
these results in a unifying and coherent manner. While the previous book focused only on information theory for discrete random variables,
the current book contains two new chapters on information theory for continuous random variables, namely the chapter on di?erential entropy
and the chapter on continuous-valued channels. With these topics included, the book becomes more comprehensive and is more suitable to
be used as a textbook for a course in an electrical engineering department.
Information Theory and Reliable CommunicationCourse held at the Department for Automation and Information July 1970SpringerInformation
Theory and Reliable CommunicationInformation Theory and Reliable CommunicationInformation theory and reliable communicationReliability
Criteria in Information Theory and in Statistical Hypothesis TestingNow Publishers Inc
This fundamental monograph introduces both the probabilistic and algebraic aspects of information theory and coding. It has evolved from the
authors' years of experience teaching at the undergraduate level, including several Cambridge Maths Tripos courses. The book provides
relevant background material, a wide range of worked examples and clear solutions to problems from real exam papers. It is a valuable
teaching aid for undergraduate and graduate students, or for researchers and engineers who want to grasp the basic principles.
Briefly, we review the basic elements of computability theory and prob ability theory that are required. Finally, in order to place the subject in
the appropriate historical and conceptual context we trace the main roots of Kolmogorov complexity. This way the stage is set for Chapters 2
and 3, where we introduce the notion of optimal effective descriptions of objects. The length of such a description (or the number of bits of
information in it) is its Kolmogorov complexity. We treat all aspects of the elementary mathematical theory of Kolmogorov complexity. This
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body of knowledge may be called algo rithmic complexity theory. The theory of Martin-Lof tests for random ness of finite objects and infinite
sequences is inextricably intertwined with the theory of Kolmogorov complexity and is completely treated. We also investigate the statistical
properties of finite strings with high Kolmogorov complexity. Both of these topics are eminently useful in the applications part of the book. We
also investigate the recursion theoretic properties of Kolmogorov complexity (relations with Godel's incompleteness result), and the
Kolmogorov complexity version of infor mation theory, which we may call "algorithmic information theory" or "absolute information theory. "
The treatment of algorithmic probability theory in Chapter 4 presup poses Sections 1. 6, 1. 11. 2, and Chapter 3 (at least Sections 3. 1
through 3. 4).
"Information Theory and Statistical Learning" presents theoretical and practical results about information theoretic methods used in the
context of statistical learning. The book will present a comprehensive overview of the large range of different methods that have been
developed in a multitude of contexts. Each chapter is written by an expert in the field. The book is intended for an interdisciplinary readership
working in machine learning, applied statistics, artificial intelligence, biostatistics, computational biology, bioinformatics, web mining or related
disciplines. Advance Praise for "Information Theory and Statistical Learning": "A new epoch has arrived for information sciences to integrate
various disciplines such as information theory, machine learning, statistical inference, data mining, model selection etc. I am enthusiastic
about recommending the present book to researchers and students, because it summarizes most of these new emerging subjects and
methods, which are otherwise scattered in many places." Shun-ichi Amari, RIKEN Brain Science Institute, Professor-Emeritus at the
University of Tokyo
Table of contents
Bit-Interleaved Coded Modulation is a comprehensive study of the subject, providing a comprehensive review of one of the most important
coding schemes in modern communication systems.
For more than six years, The Communications Handbook stood as the definitive, one-stop reference for the entire field. With new chapters
and extensive revisions that reflect recent technological advances, the second edition is now poised to take its place on the desks of
engineers, researchers, and students around the world. From fundamental theory to state-of-the-art applications, The Communications
Handbook covers more areas of specialty with greater depth that any other handbook available. Telephony Communication networks Optical
communications Satellite communications Wireless communications Source compression Data recording Expertly written, skillfully presented,
and masterfully compiled, The Communications Handbook provides a perfect balance of essential information, background material, technical
details, and international telecommunications standards. Whether you design, implement, buy, or sell communications systems, components,
or services, you'll find this to be the one resource you can turn to for fast, reliable, answers.
This book is devoted to the theory of probabilistic information measures and their application to coding theorems for information sources and
noisy channels. The eventual goal is a general development of Shannon's mathematical theory of communication, but much of the space is
devoted to the tools and methods required to prove the Shannon coding theorems. These tools form an area common to ergodic theory and
information theory and comprise several quantitative notions of the information in random variables, random processes, and dynamical
systems. Examples are entropy, mutual information, conditional entropy, conditional information, and discrimination or relative entropy, along
with the limiting normalized versions of these quantities such as entropy rate and information rate. Much of the book is concerned with their
properties, especially the long term asymptotic behavior of sample information and expected information. This is the only up-to-date treatment
of traditional information theory emphasizing ergodic theory.
Statistical Physics and Information Theory is a succinct in-depth review and tutorial of a subject that promises to lead to major advances in
computer and communication security
Reference Data for Engineers is the most respected, reliable, and indispensable reference tool for technical professionals around the globe.
Written by professionals for professionals, this book is a complete reference for engineers, covering a broad range of topics. It is the
combined effort of 96 engineers, scientists, educators, and other recognized specialists in the fields of electronics, radio, computer, and
communications technology. By providing an abundance of information on essential, need-to-know topics without heavy emphasis on
complicated mathematics, Reference Data for Engineers is an absolute "must-have" for every engineer who requires comprehensive
electrical, electronics, and communications data at his or her fingertips. Featured in the Ninth Edition is updated coverage on intellectual
property and patents, probability and design, antennas, power electronics, rectifiers, power supplies, and properties of materials. Useful
information on units, constants and conversion factors, active filter design, antennas, integrated circuits, surface acoustic wave design, and
digital signal processing is also included. The Ninth Edition also offers new knowledge in the fields of satellite technology, space
communication, microwave science, telecommunication, global positioning systems, frequency data, and radar. * Widely acclaimed as the
most practical reference ever published for a wide range of electronics and computer professionals, from technicians through post-graduate
engineers. * Provides a great way to learn or review the basics of various technologies, with a minimum of tables, equations, and other heavy
math.
This complete guide to physical-layer security presents the theoretical foundations, practical implementation, challenges and benefits of a
groundbreaking new model for secure communication. Using a bottom-up approach from the link level all the way to end-to-end architectures,
it provides essential practical tools that enable graduate students, industry professionals and researchers to build more secure systems by
exploiting the noise inherent to communications channels. The book begins with a self-contained explanation of the information-theoretic
limits of secure communications at the physical layer. It then goes on to develop practical coding schemes, building on the theoretical insights
and enabling readers to understand the challenges and opportunities related to the design of physical layer security schemes. Finally,
applications to multi-user communications and network coding are also included.
Reliability Criteria in Information Theory and Statistical Hypothesis Testing briefly formulates fundamental notions and results of Shannon
theory on reliable transmission via coding and gives a survey of results obtained in last two-three decades by the authors, their colleagues
and other researchers. It is essential reading for students, researchers and professionals working in Information Theory.
From the reviews: "This book nicely complements the existing literature on information and coding theory by concentrating on arbitrary
nonstationary and/or nonergodic sources and channels with arbitrarily large alphabets. Even with such generality the authors have managed
to successfully reach a highly unconventional but very fertile exposition rendering new insights into many problems." -- MATHEMATICAL
REVIEWS

The latest edition of this classic is updated with new problem sets and material The Second Edition of this fundamental
textbook maintains the book's tradition of clear, thought-provoking instruction. Readers are provided once again with an
instructive mix of mathematics, physics, statistics, and information theory. All the essential topics in information theory
are covered in detail, including entropy, data compression, channel capacity, rate distortion, network information theory,
and hypothesis testing. The authors provide readers with a solid understanding of the underlying theory and applications.
Problem sets and a telegraphic summary at the end of each chapter further assist readers. The historical notes that
follow each chapter recap the main points. The Second Edition features: * Chapters reorganized to improve teaching *
200 new problems * New material on source coding, portfolio theory, and feedback capacity * Updated references Now
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current and enhanced, the Second Edition of Elements of Information Theory remains the ideal textbook for upper-level
undergraduate and graduate courses in electrical engineering, statistics, and telecommunications.
This book provides an up-to-date introduction to information theory. In addition to the classical topics discussed, it
provides the first comprehensive treatment of the theory of I-Measure, network coding theory, Shannon and nonShannon type information inequalities, and a relation between entropy and group theory. ITIP, a software package for
proving information inequalities, is also included. With a large number of examples, illustrations, and original problems,
this book is excellent as a textbook or reference book for a senior or graduate level course on the subject, as well as a
reference for researchers in related fields.
This textbook takes a unified view of the fundamentals of wireless communication and explains cutting-edge concepts in
a simple and intuitive way. An abundant supply of exercises make it ideal for graduate courses in electrical and computer
engineering and it will also be of great interest to practising engineers.
Presents a review of eleven of the fundamental issues in multi-user information theory. Each chapter is devoted to one
particular issue and follows the same structure and starts with a problem description and then describes solutions to the
problem for general and specific cases.
The fourth volume of Rudolf Ahlswede’s lectures on Information Theory is focused on Combinatorics. Ahlswede was
originally motivated to study combinatorial aspects of Information Theory via zero-error codes: in this case the structure
of the coding problems usually drastically changes from probabilistic to combinatorial. The best example is Shannon’s
zero error capacity, where independent sets in graphs have to be examined. The extension to multiple access channels
leads to the Zarankiewicz problem. A code can be regarded combinatorially as a hypergraph; and many coding theorems
can be obtained by appropriate colourings or coverings of the underlying hypergraphs. Several such colouring and
covering techniques and their applications are introduced in this book. Furthermore, codes produced by permutations
and one of Ahlswede’s favourite research fields -- extremal problems in Combinatorics -- are presented. Whereas the
first part of the book concentrates on combinatorial methods in order to analyse classical codes as prefix codes or codes
in the Hamming metric, the second is devoted to combinatorial models in Information Theory. Here the code concept
already relies on a rather combinatorial structure, as in several concrete models of multiple access channels or more
refined distortions. An analytical tool coming into play, especially during the analysis of perfect codes, is the use of
orthogonal polynomials. Classical information processing concerns the main tasks of gaining knowledge and the storage,
transmission and hiding of data. The first task is the prime goal of Statistics. For transmission and hiding data, Shannon
developed an impressive mathematical theory called Information Theory, which he based on probabilistic models. The
theory largely involves the concept of codes with small error probabilities in spite of noise in the transmission, which is
modeled by channels. The lectures presented in this work are suitable for graduate students in Mathematics, and also for
those working in Theoretical Computer Science, Physics, and Electrical Engineering with a background in basic
Mathematics. The lectures can be used as the basis for courses or to supplement courses in many ways. Ph.D. students
will also find research problems, often with conjectures, that offer potential subjects for a thesis. More advanced
researchers may find questions which form the basis of entire research programs.
An effective blend of carefully explained theory and practical applications, this text imparts the fundamentals of both
information theory and data compression. Although the two topics are related, this unique text allows either topic to be
presented independently, and it was specifically designed so that the data compression section requires no prior
knowledge of information theory. The treatment of information theory, while theoretical and abstract, is quite elementary,
making this text less daunting than many others. After presenting the fundamental definitions and results of the theory,
the authors then apply the theory to memoryless, discrete channels with zeroth-order, one-state sources. The chapters
on data compression acquaint students with a myriad of lossless compression methods and then introduce two lossy
compression methods. Students emerge from this study competent in a wide range of techniques. The authors'
presentation is highly practical but includes some important proofs, either in the text or in the exercises, so instructors
can, if they choose, place more emphasis on the mathematics. Introduction to Information Theory and Data
Compression, Second Edition is ideally suited for an upper-level or graduate course for students in mathematics,
engineering, and computer science. Features: Expanded discussion of the historical and theoretical basis of information
theory that builds a firm, intuitive grasp of the subject Reorganization of theoretical results along with new exercises,
ranging from the routine to the more difficult, that reinforce students' ability to apply the definitions and results in specific
situations. Simplified treatment of the algorithm(s) of Gallager and Knuth Discussion of the information rate of a code and
the trade-off between error correction and information rate Treatment of probabilistic finite state source automata,
including basic results, examples, references, and exercises Octave and MATLAB image compression codes included in
an appendix for use with the exercises and projects involving transform methods Supplementary materials, including
software, available for download from the authors' Web site at www.dms.auburn.edu/compression
This book collects 63 revised, full-papers contributed to a research project on the "General Theory of Information
Transfer and Combinatorics" that was hosted from 2001-2004 at the Center for Interdisciplinary Research (ZIF) of
Bielefeld University and several incorporated meetings. Topics covered include probabilistic models, cryptology, pseudo
random sequences, quantum models, pattern discovery, language evolution, and network coding.
An important text that offers an in-depth guide to how information theory sets the boundaries for data communication In an accessible and
practical style, Information and Communication Theory explores the topic of information theory and includes concrete tools that are
appropriate for real-life communication systems. The text investigates the connection between theoretical and practical applications through a
wide-variety of topics including an introduction to the basics of probability theory, information, (lossless) source coding, typical sequences as
a central concept, channel coding, continuous random variables, Gaussian channels, discrete input continuous channels, and a brief look at
rate distortion theory. The author explains the fundamental theory together with typical compression algorithms and how they are used in
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reality. He moves on to review source coding and how much a source can be compressed, and also explains algorithms such as the LZ
family with applications to e.g. zip or png. In addition to exploring the channel coding theorem, the book includes illustrative examples of
codes. This comprehensive text: Provides an adaptive version of Huffman coding that estimates source distribution Contains a series of
problems that enhance an understanding of information presented in the text Covers a variety of topics including optimal source coding,
channel coding, modulation and much more Includes appendices that explore probability distributions and the sampling theorem Written for
graduate and undergraduate students studying information theory, as well as professional engineers, master’s students, Information and
Communication Theory offers an introduction to how information theory sets the boundaries for data communication.
Links information theory and digital communication through the language of lattice codes, featuring many advanced practical setups and
techniques.
For more than 20 years, Network World has been the premier provider of information, intelligence and insight for network and IT executives
responsible for the digital nervous systems of large organizations. Readers are responsible for designing, implementing and managing the
voice, data and video systems their companies use to support everything from business critical applications to employee collaboration and
electronic commerce.
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