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Language and Automata Theory and Applications
This book constitutes the refereed proceedings of the 6th International Conference
on Language and Automata Theory and Applications, LATA 2012, held in A Coruña,
Spain in March 2012. The 41 revised full papers presented together with 3 invited
talks and 2 invited tutorials were carefully reviewed and selected from 114 initial
submissions. The volume features contributions from both classical theory fields
and application areas; e.g. innformatics, systems biology, language technology,
artificial intelligence, etc. Among the topics covered are algebraic language theory,
automata and logic, systems analysis, systems verifications, computational
complexity, decidability, unification, graph transformations, language-based
cryptography, and applications in data mining, computational learning, and pattern
recognition.

Intelligent Technologies and Techniques for Pervasive
Computing
The purpose of this Handbook is to highlight both theory and applications of
weighted automata. Weighted finite automata are classical nondeterministic finite
automata in which the transitions carry weights. These weights may model, e. g. ,
the cost involved when executing a transition, the amount of resources or time
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needed for this,or the probability or reliability of its successful execution. The
behavior of weighted finite automata can then be considered as the function
(suitably defined) associating with each word the weight of its execution. Clearly,
weights can also be added to classical automata with infinite state sets like
pushdown automata; this extension constitutes the general concept of weighted
automata. To illustrate the diversity of weighted automata, let us consider the
following scenarios. Assume that a quantitative system is modeled by a classical
automaton in which the transitions carry as weights the amount of resources
needed for their execution. Then the amount of resources needed for a path in this
weighted automaton is obtained simply as the sum of the weights of its transitions.
Given a word, we might be interested in the minimal amount of resources needed
for its execution, i. e. , for the successful paths realizing the given word. In this
example, we could also replace the “resources” by “profit” and then be interested
in the maximal profit realized, correspondingly, by a given word.

Language and Automata Theory and Applications
The thirty four contributions in this book cover many aspects of contemporary
studies on cellular automata and include reviews, research reports, and guides to
recent literature and available software.

Applications of Automata Theory and Algebra
Investigates automata networks as algebraic structures and develops their theory
in line with other algebraic theories, such as those of semigroups, groups, rings,
and fields. The authors also investigate automata networks as products of
automata, that is, as compositions of automata obtained by cascading without
feedback or with feedback of various restricted types or, most generally, with the
feedback dependencies controlled by an arbitrary directed graph. They survey and
extend the fundamental results in regard to automata networks, including the main
decomposition theorems of Letichevsky, of Krohn and Rhodes, and of others.

Elements of Automata Theory
This book constitutes the refereed proceedings of the Second International
Conference on Language and Automata Theory and Applications, LATA 2008, held
in Tarragona, Spain, in March 2008. The 40 revised full papers presented were
carefully reviewed and selected from 134 submissions. The papers deal with the
various issues related to automata theory and formal languages

Fuzzy Automata and Languages
This book highlights both theoretical and applied advances in cellular learning
automata (CLA), a type of hybrid computational model that has been successfully
employed in various areas to solve complex problems and to model, learn, or
simulate complicated patterns of behavior. Owing to CLA’s parallel and learning
abilities, it has proven to be quite effective in uncertain, time-varying,
decentralized, and distributed environments. The book begins with a brief
introduction to various CLA models, before focusing on recently developed CLA
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variants. In turn, the research areas related to CLA are addressed as bibliometric
network analysis perspectives. The next part of the book presents CLA-based
solutions to several computer science problems in e.g. static optimization, dynamic
optimization, wireless networks, mesh networks, and cloud computing. Given its
scope, the book is well suited for all researchers in the fields of artificial
intelligence and reinforcement learning.

Language and Automata Theory and Applications
This series is devoted to significant topics or themes that have wide application in
mathematics or mathematical science and for which a detailed development of the
abstract theory is less important than a thorough and concrete exploration of the
implications and applications. Books in the Encyclopedia of Mathematics and its
Applications cover their subjects comprehensively. Less important results may be
summarised as exercises at the ends of chapters, For technicalities, readers can be
referred to the bibliography, which is expected to be comprehensive. As a result,
volumes are encyclopedic references or manageable guides to major subjects.

Automata, Computability and Complexity
Applicable to any problem that requires a finite number of solutions, finite statebased models (also called finite state machines or finite state automata) have
found wide use in various areas of computer science and engineering. Handbook of
Finite State Based Models and Applications provides a complete collection of
introductory materials on fini

Language and Automata Theory and Applications
This book presents an extensive survey and report of related research on
important developments in cellular automata (CA) theory. The authors introduce
you to this theory in a comprehensive manner that will help you understand the
basics of CA and be prepared for further research. They illustrate the matrix
algebraic tools that characterize group CA and help develop its applications in the
field of VLSI testing. The text examines schemes based on easily testable FSM, biterror correcting code, byte error correcting code, and characterization of 2D
cellular automata. In addition, it looks into CA-based universal pattern generation,
data encryption, and synthesis of easily testable combinational logic. The book
covers new characterizations of group CA behavior, CA-based tools for fault
diagnosis, and a wide variety of applications to solve real-life problems.

Language and Automata Theory and Applications
Interest in finite automata theory continues to grow, not only because of its
applications in computer science, but also because of more recent applications in
mathematics, particularly group theory and symbolic dynamics. The subject itself
lies on the boundaries of mathematics and computer science, and with a balanced
approach that does justice to both aspects, this book provides a well-motivated
introduction to the mathematical theory of finite automata. The first half of Finite
Automata focuses on the computer science side of the theory and culminates in
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Kleene's Theorem, which the author proves in a variety of ways to suit both
computer scientists and mathematicians. In the second half, the focus shifts to the
mathematical side of the theory and constructing an algebraic approach to
languages. Here the author proves two main results: Schützenberger's Theorem on
star-free languages and the variety theorem of Eilenberg and Schützenberger.
Accessible even to students with only a basic knowledge of discrete mathematics,
this treatment develops the underlying algebra gently but rigorously, and nearly
200 exercises reinforce the concepts. Whether your students' interests lie in
computer science or mathematics, the well organized and flexible presentation of
Finite Automata provides a route to understanding that you can tailor to their
particular tastes and abilities.

Modern Applications of Automata Theory
Codes and Automata
Formal Languages and Applications provides a comprehensive study-aid and selftutorial for graduates students and researchers. The main results and techniques
are presented in an readily accessible manner and accompanied by many
references and directions for further research. This carefully edited monograph is
intended to be the gateway to formal language theory and its applications, so it is
very useful as a review and reference source of information in formal language
theory.

Probabilistic Cellular Automata
This book constitutes the refereed proceedings of the Second International
Conference on Language and Automata Theory and Applications, LATA 2008, held
in Tarragona, Spain, in March 2008. The 40 revised full papers presented were
carefully reviewed and selected from 134 submissions. The papers deal with the
various issues related to automata theory and formal languages

Combinatorics, Automata and Number Theory
This classic book on formal languages, automata theory, and computational
complexity has been updated to present theoretical concepts in a concise and
straightforward manner with the increase of hands-on, practical applications. This
new edition comes with Gradiance, an online assessment tool developed for
computer science. Please note, Gradiance is no longer available with this book, as
we no longer support this product.

Automata and Languages
This major revision of Berstel and Perrin's classic Theory of Codes has been
rewritten with a more modern focus and a much broader coverage of the subject.
The concept of unambiguous automata, which is intimately linked with that of
codes, now plays a significant role throughout the book, reflecting developments of
the last 20 years. This is complemented by a discussion of the connection between
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codes and automata, and new material from the field of symbolic dynamics. The
authors have also explored links with more practical applications, including data
compression and cryptography. The treatment remains self-contained: there is
background material on discrete mathematics, algebra and theoretical computer
science. The wealth of exercises and examples make it ideal for self-study or
courses. In summary, this is a comprehensive reference on the theory of variablelength codes and their relation to automata.

Algebraic Theory of Automata Networks
This book constitutes the refereed proceedings of the Third International
Conference on Language and Automata Theory and Applications, LATA 2009, held
in Tarragona, Spain, in April 2009. The 58 revised full papers presented together
with 3 invited lectures and two tutorials were carefully reviewed and selected from
121 submissions. The papers address all the various issues related to automata
theory and formal languages.

Handbook of Finite State Based Models and Applications
This book constitutes the refereed proceedings of the 12th International
Conference on Language and Automata Theory and Applications, LATA 2018, held
in Ramat Gan, Israel, in April 2018.The 20 revised full papers presented together
with 3 invited papers were carefully reviewed and selected from 58 submissions.
The papers cover fields like algebraic language theory, algorithms for semistructured data mining, algorithms on automata and words, automata and logic,
automata for system analysis and programme verification, automata networks,
automatic structures, codes, combinatorics on words, computational complexity,
concurrency and Petri nets, data and image compression, descriptional complexity,
foundations of finite state technology, foundations of XML, grammars (Chomsky
hierarchy, contextual, unification, categorial, etc.), grammatical inference and
algorithmic learning, graphs and graph transformation, language varieties and
semigroups, language-based cryptography, mathematical and logical foundations
of programming methodologies, parallel and regulated rewriting, parsing, patterns,
power series, string processing algorithms, symbolic dynamics, term rewriting,
transducers, trees, tree languages and tree automata, and weighted automata.

Automata Theory with Modern Applications
Finite Automata and Application to Cryptography mainly deals with the invertibility
theory of finite automata and its application to cryptography. In addition,
autonomous finite automata and Latin arrays, which are relative to the canonical
form for one-key cryptosystems based on finite automata, are also discussed.
Finite automata are regarded as a natural model for ciphers. The Ra Rb
transformation method is introduced to deal with the structure problem of such
automata; then public key cryptosystems based on finite automata and a canonical
form for one-key ciphers implementable by finite automata with bounded-errorpropagation and without data expansion are proposed. The book may be used as a
reference for computer science and mathematics majors, including seniors and
graduate students. Renji Tao is a Professor at the Institute of Software, Chinese
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Academy of Sciences, Beijing.

Modern Cellular Automata
It is with great pleasure that I present this fourth vol ume in the series "Advanced
Applications in Pattern Recognition." It would be difficult to find two authors better
versed in the design and application of parallel image processing systems, due to
both their own many years of pioneering in the field and their encyclopedic
knowledge of what is going on in uni versity and industrial laboratories around the
world. The monograph is unique in its parallel presentation of orthogonal and
hexagonal dissections, and the wealth of graphic illustration of algorithmic
procedures for processing and analyz ing images in the various known
implementations of parallel im age-processing architectures. This volume should
find a place on the bookshelf of every practitioner of pattern recognition, image
processing, and compu ter graphics. Morton Nadler General Editor vii PREFACE This
book endeavors to introduce the reader to the subject of cellular logic and cellular
automata and is devoted particu larly to those parts dealing with the manipulation
of pictorial data. The study of cellular automata owes much to the pioneer ing work
of John von Neumann during the 1950s. Von Neumann was interested in general
problems in the behavior of computing structures and was immensely impressed
by the complexity and performance of the human brain, which he felt must point to
wards successful designs for automatic computing machines.

Fuzzy Automata and Languages
Automata theory has come into prominence in recent years with a plethora of
applications in fields ranging from verification to XML processing and file
compression. In fact, the 2007 Turing Award was awarded to Clarke, Emerson and
Sifakis for their pioneering work on model-checking techniques. To the best of our
knowledge, there is no single book that covers the vast range of applications of
automata theory targeted at a mature student audience. This book is intended to
fill that gap and can be used as an intermediate-level textbook. It begins with a
detailed treatment of foundational material not normally covered in a beginner's
course in automata theory, and then rapidly moves on to applications. The book is
largely devoted to verification and model checking, and contains material that is at
the cutting edge of verification technology. It will be an invaluable reference for
software practitioners working in this area.

Introduction to Automata Theory, Languages, and Computation
The purpose of this book is to present an up to date account of fuzzy ideals of a
semiring. The book concentrates on theoretical aspects and consists of eleven
chapters including three invited chapters. Among the invited chapters, two are
devoted to applications of Semirings to automata theory, and one deals with some
generalizations of Semirings. This volume may serve as a useful hand book for
graduate students and researchers in the areas of Mathematics and Theoretical
Computer Science.

Finite Automata
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Pervasive computing enables users to interact with information resources in their
everyday lives. The development of computational technologies that can exist in
ever smaller devices while simultaneously increasing processing power allows such
devices to blend seamlessly into tangible environments. Intelligent Technologies
and Techniques for Pervasive Computing provides an extensive discussion of such
technologies, theories and practices in an attempt to shed light on current trends
and issues in the adaption of pervasive systems. Within its pages, students and
practitioners of computer science will find both recent developments and practical
applicationsan overview of the field and how intelligent techniques can help to
improve user experience in the distribution and consumption of pertinent, timely
information. This book is part of the Advances in Computational Intelligence and
Robotics series collection.

Applications of Automata Theory and Algebra
The huge number and broad range of the existing and potential applications of
fuzzy logic have precipitated a veritable avalanche of books published on the
subject. Most, however, focus on particular areas of application. Many do no more
than scratch the surface of the theory that holds the power and promise of fuzzy
logic. Fuzzy Automata and Languages: Theory and Applications offers the first indepth treatment of the theory and mathematics of fuzzy automata and fuzzy
languages. After introducing background material, the authors study max-min
machines and max-product machines, developing their respective algebras and
exploring properties such as equivalences, homomorphisms, irreducibility, and
minimality. The focus then turns to fuzzy context-free grammars and languages,
with special attention to trees, fuzzy dendrolanguage generating systems, and
normal forms. A treatment of algebraic fuzzy automata theory follows, along with
additional results on fuzzy languages, minimization of fuzzy automata, and
recognition of fuzzy languages. Although the book is theoretical in nature, the
authors also discuss applications in a variety of fields, including databases,
medicine, learning systems, and pattern recognition. Much of the information on
fuzzy languages is new and never before presented in book form. Fuzzy Automata
and Languages incorporates virtually all of the important material published thus
far. It stands alone as a complete reference on the subject and belongs on the
shelves of anyone interested in fuzzy mathematics or its applications.

New Topics in Learning Automata Theory and Applications
This book was originally written in 1969 by Berkeley mathematician John Rhodes. It
is the founding work in what is now called algebraic engineering, an emerging field
created by using the unifying scheme of finite state machine models and their
complexity to tie together many fields: finite group theory, semigroup theory,
automata and sequential machine theory, finite phase space physics, metabolic
and evolutionary biology, epistemology, mathematical theory of psychoanalysis,
philosophy, and game theory. The author thus introduced a completely original
algebraic approach to complexity and the understanding of finite systems. The
unpublished manuscript, often referred to as "The Wild Book," became an
underground classic, continually requested in manuscript form, and read by many
leading researchers in mathematics, complex systems, artificial intelligence, and
systems biology. Yet it has never been available in print until now. This first
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published edition has been edited and updated by Chrystopher Nehaniv for the
21st century. Its novel and rigorous development of the mathematical theory of
complexity via algebraic automata theory reveals deep and unexpected
connections between algebra (semigroups) and areas of science and engineering.
Co-founded by John Rhodes and Kenneth Krohn in 1962, algebraic automata theory
has grown into a vibrant area of research, including the complexity of automata,
and semigroups and machines from an algebraic viewpoint, and which also
touches on infinite groups, and other areas of algebra. This book sets the stage for
the application of algebraic automata theory to areas outside mathematics. The
material and references have been brought up to date bythe editor as much as
possible, yet the book retains its distinct character and the bold yet rigorous style
of the author. Included are treatments of topics such as models of time as algebra
via semigroup theory; evolution-complexity relations applicable to both ontogeny
and evolution; an approach to classification of biological reactions and pathways;
the relationships among coordinate systems, symmetry, and conservation
principles in physics; discussion of "punctuated equilibrium" (prior to Stephen Jay
Gould); games; and applications to psychology, psychoanalysis, epistemology, and
the purpose of life. The approach and contents will be of interest to a variety of
researchers and students in algebra as well as to the diverse, growing areas of
applications of algebra in science and engineering. Moreover, many parts of the
book will be intelligible to non-mathematicians, including students and experts
from diverse backgrounds.

Finite Automata and Application to Cryptography
This book constitutes the refereed proceedings of the 7th International Conference
on Language and Automata Theory and Applications, LATA 2013, held in Bilbao,
Spain in April 2013. The 45 revised full papers presented together with 5 invited
talks were carefully reviewed and selected from 97 initial submissions. The volume
features contributions from both classical theory fields and application areas
(bioinformatics, systems biology, language technology, artificial intelligence, etc.).
Among the topics covered are algebraic language theory; algorithms for semistructured data mining; algorithms on automata and words; automata and logic;
automata for system analysis and program verification; automata, concurrency
and Petri nets; automatic structures; cellular automata; combinatorics on words;
computability; computational complexity; computational linguistics; data and
image compression; decidability questions on words and languages; descriptional
complexity; DNA and other models of bio-inspired computing; document
engineering; foundations of finite state technology; foundations of XML; fuzzy and
rough languages; grammars (Chomsky hierarchy, contextual, multidimensional,
unification, categorial, etc.); grammars and automata architectures; grammatical
inference and algorithmic learning; graphs and graph transformation; language
varieties and semigroups; language-based cryptography; language-theoretic
foundations of artificial intelligence and artificial life; parallel and regulated
rewriting; parsing; pattern recognition; patterns and codes; power series; quantum,
chemical and optical computing; semantics; string and combinatorial issues in
computational biology and bioinformatics; string processing algorithms; symbolic
dynamics; symbolic neural networks; term rewriting; transducers; trees, tree
languages and tree automata; weighted automata.
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Language and Automata Theory and Applications
This book constitutes the proceedings of the 14th International Conference on
Language and Automata Theory and Applications, LATA 2020, held in Milan, Italy,
in March 2020. The 26 full papers presented in this volume were carefully reviewed
and selected from 59 submissions. They were organized in topical sections named:
algebraic structures; automata; complexity; grammars; languages; trees and
graphs; and words and codes. The book also contains 6 invited papers in full-paper
length.

Applied Automata Theory
The theory of finite automata on finite stings, infinite strings, and trees has had a
dis tinguished history. First, automata were introduced to represent idealized
switching circuits augmented by unit delays. This was the period of Shannon,
McCullouch and Pitts, and Howard Aiken, ending about 1950. Then in the 1950s
there was the work of Kleene on representable events, of Myhill and Nerode on
finite coset congruence relations on strings, of Rabin and Scott on power set
automata. In the 1960s, there was the work of Btichi on automata on infinite
strings and the second order theory of one successor, then Rabin's 1968 result on
automata on infinite trees and the second order theory of two successors. The
latter was a mystery until the introduction of forgetful determinacy games by
Gurevich and Harrington in 1982. Each of these developments has successful and
prospective applications in computer science. They should all be part of every
computer scientist's toolbox. Suppose that we take a computer scientist's point of
view. One can think of finite automata as the mathematical representation of
programs that run us ing fixed finite resources. Then Btichi's SIS can be thought of
as a theory of programs which run forever (like operating systems or banking
systems) and are deterministic. Finally, Rabin's S2S is a theory of programs which
run forever and are nondeterministic. Indeed many questions of verification can be
decided in the decidable theories of these automata.

Language and Automata Theory and Applications
Recent applications to biomolecular science and DNA computing have created a
new audience for automata theory and formal languages. This is the only
introductory book to cover such applications. It begins with a clear and readily
understood exposition of the fundamentals that assumes only a background in
discrete mathematics. The first five chapters give a gentle but rigorous coverage of
basic ideas as well as topics not found in other texts at this level, including codes,
retracts and semiretracts. Chapter 6 introduces combinatorics on words and uses it
to describe a visually inspired approach to languages. The final chapter explains
recently-developed language theory coming from developments in bioscience and
DNA computing. With over 350 exercises (for which solutions are available), many
examples and illustrations, this text will make an ideal contemporary introduction
for students; others, new to the field, will welcome it for self-learning.

Formal Languages and Applications
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Learning systems have made a significant impact on all areas of engineering
problems. They are attractive methods for solving many problems which are too
complex, highly non-linear, uncertain, incomplete or non-stationary, and have
subtle and interactive exchanges with the environment where they operate. The
main aim of the book is to give a systematic treatment of learning automata and to
produce a guide to a wide variety of ideas and methods that can be used in
learning systems, including enough theoretical material to enable the user of the
relevant techniques and concepts to understand why and how they can be used.
The book also contains the materials that are necessary for the understanding and
development of learning automata for different purposes such as processes
identification, optimization and control. Learning Automata: Theory and
Applications may be recommended as a reference for courses on learning
automata, modelling, control and optimization. The presentation is intended both
for graduate students in control theory and statistics and for practising control
engineers.

Cellular Automata
Applied Automata Theory provides an engineering style of presentation of some of
the applied work in the field of automata theory. Topics covered range from
algebraic foundations and recursive functions to regular expressions, threshold
logic, and switching circuits. Coding problems and stochastic processes are also
discussed, along with content addressable memories, probabilistic reliability, and
Turing machines. Much emphasis is placed on engineering applications. Comprised
of nine chapters, this book first deals with the algebraic foundations of automata
theory, focusing on concepts such as semigroups, groups and homomorphisms,
and partially ordered sets and lattices, as well as congruences and other relations.
The reader is then introduced to regular expressions; stochastic automata and
discrete systems theory; and switching networks as models of discrete stochastic
processes. Subsequent chapters explore applications of automata theory in coding;
content addressable and distributed logic memories; recursive functions and
switching-circuit theory; and synthesis of a cellular computer. The book concludes
with an assessment of the fundamentals of threshold logic. This monograph is
intended for graduates or advanced undergraduates taking a course in information
science or a course on discrete systems in modern engineering curriculum.

Handbook of Weighted Automata
The huge number and broad range of the existing and potential applications of
fuzzy logic have precipitated a veritable avalanche of books published on the
subject. Most, however, focus on particular areas of application. Many do no more
than scratch the surface of the theory that holds the power and promise of fuzzy
logic. Fuzzy Automata and Languages: Theory and Applications offers the first indepth treatment of the theory and mathematics of fuzzy automata and fuzzy
languages. After introducing background material, the authors study max-min
machines and max-product machines, developing their respective algebras and
exploring properties such as equivalences, homomorphisms, irreducibility, and
minimality. The focus then turns to fuzzy context-free grammars and languages,
with special attention to trees, fuzzy dendrolanguage generating systems, and
normal forms. A treatment of algebraic fuzzy automata theory follows, along with
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additional results on fuzzy languages, minimization of fuzzy automata, and
recognition of fuzzy languages. Although the book is theoretical in nature, the
authors also discuss applications in a variety of fields, including databases,
medicine, learning systems, and pattern recognition. Much of the information on
fuzzy languages is new and never before presented in book form. Fuzzy Automata
and Languages incorporates virtually all of the important material published thus
far. It stands alone as a complete reference on the subject and belongs on the
shelves of anyone interested in fuzzy mathematics or its applications.

Automata Theory and its Applications
This book constitutes the refereed proceedings of the 13th International
Conference on Language and Automata Theory and Applications, LATA 2019, held
in St. Petersburg, Russia, in March 2019. The 31 revised full papers presented
together with 5 invited talks were carefully reviewed and selected from 98
submissions. The papers cover the following topics: Automata; Complexity;
Grammars; Languages; Graphs, trees and rewriting; and Words and codes.

Cellular Learning Automata: Theory and Applications
This book constitutes the proceedings of the 4th International Conference, LATA
2010, held in May 2010 in Trier, Germany. The 47 full papers presented were
carefully selected from 115 submissions and focus on topics such as algebraic
language theory, algorithmic learning, bioinformatics, computational biology,
pattern recognition, program verification, term rewriting and tree machines.

Additive Cellular Automata
Annotation. Automata theory has come into prominence in recent years with a
plethora of applications in fields ranging from verification to XML processing and
file compression. In fact, the 2007 Turing Award was awarded to Clarke, Emerson
and Sifakis for their pioneering work on model-checking techniques. To the best of
our knowledge, there is no single book that covers the vast range of applications of
automata theory targeted at a mature student audience. This book is intended to
fill that gap and can be used as an intermediate-level textbook. It begins with a
detailed treatment of foundational material not normally covered in a beginner's
course in automata theory, and then rapidly moves on to applications. The book is
largely devoted to verification and model checking, and contains material that is at
the cutting edge of verification technology. It will be an invaluable reference for
software practitioners working in this area.

Language and Automata Theory and Applications
Automata theory lies at the foundation of computer science, and is vital to a
theoretical understanding of how computers work and what constitutes formal
methods. This treatise gives a rigorous account of the topic and illuminates its real
meaning by looking at the subject in a variety of ways. The first part of the book is
organised around notions of rationality and recognisability. The second part deals
with relations between words realised by finite automata, which not only
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exemplifies the automata theory but also illustrates the variety of its methods and
its fields of application. Many exercises are included, ranging from those that test
the reader, to those that are technical results, to those that extend ideas
presented in the text. Solutions or answers to many of these are included in the
book.

Language and Automata Theory and Applications
The theoretical underpinnings of computing form a standard part of almost every
computer science curriculum. But the classic treatment of this material isolates it
from the myriad ways in which the theory influences the design of modern
hardware and software systems. The goal of this book is to change that. The book
is organized into a core set of chapters (that cover the standard material
suggested by the title), followed by a set of appendix chapters that highlight
application areas including programming language design, compilers, software
verification, networks, security, natural language processing, artificial intelligence,
game playing, and computational biology. The core material includes discussions
of finite state machines, Markov models, hidden Markov models (HMMs), regular
expressions, context-free grammars, pushdown automata, Chomsky and Greibach
normal forms, context-free parsing, pumping theorems for regular and context-free
languages, closure theorems and decision procedures for regular and context-free
languages, Turing machines, nondeterminism, decidability and undecidability, the
Church-Turing thesis, reduction proofs, Post Correspondence problem, tiling
problems, the undecidability of first-order logic, asymptotic dominance, time and
space complexity, the Cook-Levin theorem, NP-completeness, Savitch's Theorem,
time and space hierarchy theorems, randomized algorithms and heuristic search.
Throughout the discussion of these topics there are pointers into the application
chapters. So, for example, the chapter that describes reduction proofs of
undecidability has a link to the security chapter, which shows a reduction proof of
the undecidability of the safety of a simple protection framework.

Learning Automata
Fuzzy Semirings with Applications to Automata Theory
This book explores Probabilistic Cellular Automata (PCA) from the perspectives of
statistical mechanics, probability theory, computational biology and computer
science. PCA are extensions of the well-known Cellular Automata models of
complex systems, characterized by random updating rules. Thanks to their
probabilistic component, PCA offer flexible computing tools for complex numerical
constructions, and realistic simulation tools for phenomena driven by interactions
among a large number of neighboring structures. PCA are currently being used in
various fields, ranging from pure probability to the social sciences and including a
wealth of scientific and technological applications. This situation has produced a
highly diversified pool of theoreticians, developers and practitioners whose
interaction is highly desirable but can be hampered by differences in jargon and
focus. This book – just as the workshop on which it is based – is an attempt to
overcome these difference and foster interest among newcomers and interaction
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between practitioners from different fields. It is not intended as a treatise, but
rather as a gentle introduction to the role and relevance of PCA technology,
illustrated with a number of applications in probability, statistical mechanics,
computer science, the natural sciences and dynamical systems. As such, it will be
of interest to students and non-specialists looking to enter the field and to explore
its challenges and open issues.

Modern Applications of Automata Theory
A step-by-step development of the theory of automata, languages and
computation. Intended for use as the basis of an introductory course at both junior
and senior levels, the text is organized so as to allow the design of various courses
based on selected material. It features basic models of computation, formal
languages and their properties; computability, decidability and complexity; a
discussion of modern trends in the theory of automata and formal languages;
design of programming languages, including the development of a new
programming language; and compiler design, including the construction of a
complete compiler. Alexander Meduna uses clear definitions, easy-to-follow proofs
and helpful examples to make formerly obscure concepts easy to understand. He
also includes challenging exercises and programming projects to enhance the
reader's comprehension, and many 'real world' illustrations and applications in
practical computer science.

Theory and Applications of Cellular Automata
This book was originally written in 1969 by Berkeley mathematician John Rhodes. It
is the founding work in what is now called algebraic engineering, an emerging field
created by using the unifying scheme of finite state machine models and their
complexity to tie together many fields: finite group theory, semigroup theory,
automata and sequential machine theory, finite phase space physics, metabolic
and evolutionary biology, epistemology, mathematical theory of psychoanalysis,
philosophy, and game theory. The author thus introduced a completely original
algebraic approach to complexity and the understanding of finite systems. The
unpublished manuscript, often referred to as "The Wild Book," became an
underground classic, continually requested in manuscript form, and read by many
leading researchers in mathematics, complex systems, artificial intelligence, and
systems biology. Yet it has never been available in print until now. This first
published edition has been edited and updated by Chrystopher Nehaniv for the
21st century. Its novel and rigorous development of the mathematical theory of
complexity via algebraic automata theory reveals deep and unexpected
connections between algebra (semigroups) and areas of science and engineering.
Co-founded by John Rhodes and Kenneth Krohn in 1962, algebraic automata theory
has grown into a vibrant area of research, including the complexity of automata,
and semigroups and machines from an algebraic viewpoint, and which also
touches on infinite groups, and other areas of algebra. This book sets the stage for
the application of algebraic automata theory to areas outside mathematics. The
material and references have been brought up to date bythe editor as much as
possible, yet the book retains its distinct character and the bold yet rigorous style
of the author. Included are treatments of topics such as models of time as algebra
via semigroup theory; evolution-complexity relations applicable to both ontogeny
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and evolution; an approach to classification of biological reactions and pathways;
the relationships among coordinate systems, symmetry, and conservation
principles in physics; discussion of "punctuated equilibrium" (prior to Stephen Jay
Gould); games; and applications to psychology, psychoanalysis, epistemology, and
the purpose of life. The approach and contents will be of interest to a variety of
researchers and students in algebra as well as to the diverse, growing areas of
applications of algebra in science and engineering. Moreover, many parts of the
book will be intelligible to non-mathematicians, including students and experts
from diverse backgrounds.
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