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Implementation and Application of Automata

This textbook is uniquely written with dual purpose. It cover cores material in the
foundations of computing for graduate students in computer science and also
provides an introduction to some more advanced topics for those intending further
study in the area. This innovative text focuses primarily on computational
complexity theory: the classification of computational problems in terms of their
inherent complexity. The book contains an invaluable collection of lectures for first-
year graduates on the theory of computation. Topics and features include more
than 40 lectures for first year graduate students, and a dozen homework sets and
exercises.

Algebraic and Structural Automata Theory

Learn to identify the implementation of Discrete Structure and Theory of Automata
in a myriad of applications used in day to day life Key Features ● Learn how to
write an argument using logical notation and decide if the argument is valid or not
valid. ● Learn how to use the concept of different data structures (stacks, queues,
sorting concept, etc.) in the computer science field. ● Learn how to use Automata
Machines like FSM, Pushdown automata, Turing machine, etc. in various
applications related to computer science through suitable practical illustration. ●
Learn how to implement the finite state machine using JFLAP (Java Formal
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Languages and Automata Package). Description This book's purpose is to provide a
modern and comprehensive introduction to the subject of Discrete Structures and
Automata Theory. Discrete structures, also called Discrete Mathematics, are an
exciting and active subject, particularly due to its extreme relevance to both
Mathematics and Computer Science and Algorithms. This subject forms a common
foundation for rigorous Mathematical, Logical Reasoning and Proofs, as well as a
formal introduction to abstract objects that are essential tools in an assortment of
applications and effective computer implementations. Computing skills are now an
integral part of almost all the Scientific fields, and students are very enthusiastic
about being able to harness the full computing power of these tools. Further, this
book also deep dives into the Automata Theory with various examples that
illustrate the basic concepts and is substantiated with multiple diagrams. The
book's vital feature is that it contains the practical implementation of the Automata
Machine example through the JFLAP Tool. Courses on Discrete Structures and
Automata theory are offered at most universities and colleges. What will you learn
● Understand the basic concepts of Sets and operations in Sets. ● Demonstrate
different traversal techniques for Trees and Graphs. ● Deep dive into the concept
of Mathematical Induction, Sets, Relations, Functions, Recursion, Graphs, Trees,
Boolean Algebra, and Proof techniques. ● Understand the concept of Automata
Machines in day to day life like the Elevator, Turnstile, Genetic Algorithms, Traffic
lights, etc. ● Use the JFLAP tool to solve the various exercise problems related to
automata theory. Who this book is for This book is a must-read to everyone
interested in improving their concepts regarding Discrete Structure and Automata
Theory. Table of Contents 1. Set Theory 2. Relations and Functions 3. Graph Theory
4. Trees 5. Algebraic Structure 6. Recursion and Recurrence Relations 7. Sorting 8.
Queues 9. Introduction 10. Finite Automata Theory 11. Theory of Machines 12.
Regular Language 13. Grammar 14. Pushdown Automata 15. Cellular Automata 16.
Turning Machine 17. Problems Solving Using JFLAP Tool 18. Revision Questions

Theory Of Computation

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.

Theory of Computation

Theory of Automata deals with mathematical aspects of the theory of automata
theory, with emphasis on the finite deterministic automaton as the basic model. All
other models, such as finite non-deterministic and probabilistic automata as well
as pushdown and linear bounded automata, are treated as generalizations of this
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basic model. The formalism chosen to describe finite deterministic automata is that
of regular expressions. A detailed exposition regarding this formalism is presented
by considering the algebra of regular expressions. This volume is comprised of four
chapters and begins with a discussion on finite deterministic automata, paying
particular attention to regular and finite languages; analysis and synthesis
theorems; equivalence relations induced by languages; sequential machines;
sequential functions and relations; definite languages and non-initial automata;
and two-way automata. The next chapter describes finite non-deterministic and
probabilistic automata and covers theorems concerning stochastic languages; non-
regular stochastic languages; and probabilistic sequential machines. The book then
introduces the reader to the algebra of regular expressions before concluding with
a chapter on formal languages and generalized automata. Theoretical exercises
are included, along with ""problems"" at the end of some sections. This monograph
will be a useful resource for beginning graduate or advanced undergraduates of
mathematics.

Solutions to Selected Problems to Accompany Switching and
Finite Automata Theory

Introduction to Formal Languages, Automata Theory and
Computation

This Third Edition, in response to the enthusiastic reception given by academia and
students to the previous edition, offers a cohesive presentation of all aspects of
theoretical computer science, namely automata, formal languages, computability,
and complexity. Besides, it includes coverage of mathematical preliminaries. NEW
TO THIS EDITION • Expanded sections on pigeonhole principle and the principle of
induction (both in Chapter 2) • A rigorous proof of Kleene’s theorem (Chapter 5) •
Major changes in the chapter on Turing machines (TMs) – A new section on high-
level description of TMs – Techniques for the construction of TMs – Multitape TM
and nondeterministic TM • A new chapter (Chapter 10) on decidability and
recursively enumerable languages • A new chapter (Chapter 12) on complexity
theory and NP-complete problems • A section on quantum computation in Chapter
12. • KEY FEATURES • Objective-type questions in each chapter—with answers
provided at the end of the book. • Eighty-three additional solved examples—added
as Supplementary Examples in each chapter. • Detailed solutions at the end of the
book to chapter-end exercises. The book is designed to meet the needs of the
undergraduate and postgraduate students of computer science and engineering as
well as those of the students offering courses in computer applications.

Theory of Computer Science

An easy-to-comprehend text for required undergraduate courses in computer
theory, this work thoroughly covers the three fundamental areas of computer
theory--formal languages, automata theory, and Turing machines. It is an
imaginative and pedagogically strong attempt to remove the unnecessary
mathematical complications associated with the study of these subjects. The
author substitutes graphic representation for symbolic proofs, allowing students
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with poor mathematical background to easily follow each step. Includes a large
selection of well thought out problems at the end of each chapter.

Information Theory, Inference and Learning Algorithms

Presents the essentials of Automata Theory in an easy-to-follow manner.• Includes
intuitive explanations of theoretical concepts, definitions, algorithms, steps and
techniques of Automata Theory.• Examines in detail the foundations of Automata
Theory such as Language, DFA, NFA, CFG, Mealy/Moore Machines, Pushdown
Automata, Turing Machine, Recursive Function, Lab/Practice Work, etc.• More than
700 solved questions and about 200 unsolved questions for student's practice.•
Apart from the syllabus of B. Tech (CSE & IT), M. Tech. (CSE & IT), MCA, M. Sc. (CS),
BCA, this book covers complete syllabi of GATE (CS), NET and DRDO examinations.

Theory of Computer Science

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.

Introduction to Computer Theory

Papers presented at a workshop held January 1990 (location unspecified) cover just
about all aspects of solving Markov models numerically. There are papers on
matrix generation techniques and generalized stochastic Petri nets; the
computation of stationary distributions, including aggregation/disagg

Automata Theory

This text strikes a good balance between rigor and an intuitive approach to
computer theory. Covers all the topics needed by computer scientists with a
sometimes humorous approach that reviewers found refreshing. The goal of the
book is to provide a firm understanding of the principles and the big picture of
where computer theory fits into the field.

Introduction to Languages and the Theory of Computation

A short introduction ideal for students learning category theory for the first time.

Formal Languages And Automata Theory

This book constitutes the refereed proceedings of the 35th Conference on Current
Trends in Theory and Practice of Computer Science, SOFSEM 2009, held in
Špindleruv Mlýn, Czech Republic, in January 2009. The 49 revised full papers,
presented together with 9 invited contributions, were carefully reviewed and
selected from 132 submissions. SOFSEM 2009 was organized around the following
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four tracks: Foundations of Computer Science; Theory and Practice of Software
Services; Game Theoretic Aspects of E-commerce; and Techniques and Tools for
Formal Verification.

Languages And Machines: An Introduction To The Theory Of
Computer Science, 3/E

Table of contents

Discrete Structures and Automata Theory

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
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.

Solutions to Selected Problems to Accompany Switching and
Finite Automata Theory by Zvi Kohavi

This Book Is Aimed At Providing An Introduction To The Basic Models Of
Computability To The Undergraduate Students. This Book Is Devoted To Finite
Automata And Their Properties. Pushdown Automata Provides A Class Of Models
And Enables The Analysis Of Context-Free Languages. Turing Machines Have Been
Introduced And The Book Discusses Computability And Decidability. A Number Of
Problems With Solutions Have Been Provided For Each Chapter. A Lot Of Exercises
Have Been Given With Hints/Answers To Most Of These Tutorial Problems.

Numerical Solution of Markov Chains

Automata and natural language theory are topics lying at the heart of computer
science. Both are linked to computational complexity and together, these
disciplines help define the parameters of what constitutes a computer, the
structure of programs, which problems are solvable by computers, and a range of
other crucial aspects of the practice of computer science. In this important volume,
two respected authors/editors in the field offer accessible, practice-oriented
coverage of these issues with an emphasis on refining core problem solving skills.

Introduction to the Theory of Computation

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
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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
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.

Introduction to Automata Theory, Formal Languages and
Computation

Formal languages, automata, computability, and related matters form the major
part of the theory of computation. This textbook is designed for an introductory
course for computer science and computer engineering majors who have
knowledge of some higher-level programming language, the fundamentals of

Automata Theory – A Step-by-Step Approach (Lab/Practice
Work with Solution)

"Intended as an upper-level undergraduate or introductory graduate text in
computer science theory," this book lucidly covers the key concepts and theorems
of the theory of computation. The presentation is remarkably clear; for example,
the "proof idea," which offers the reader an intuitive feel for how the proof was
constructed, accompanies many of the theorems and a proof. Introduction to the
Theory of Computation covers the usual topics for this type of text plus it features
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a solid section on complexity theory--including an entire chapter on space
complexity. The final chapter introduces more advanced topics, such as the
discussion of complexity classes associated with probabilistic algorithms.

The Nature of Computation

Formal languages and automata theory is the study of abstract machines and how
these can be used for solving problems. The book has a simple and exhaustive
approach to topics like automata theory, formal languages and theory of
computation. These descriptions are followed by numerous relevant examples
related to the topic. A brief introductory chapter on compilers explaining its
relation to theory of computation is also given.

Theory Of Automata, Formal Languages And Computation (As
Per Uptu Syllabus)

Discrete Structures and Automata Theory is designed for an introductory course on
formal languages, automata and discrete mathematics. Divided into two parts it
covers Discrete Methods - stressing the finite nature in many problems and
structures; Combinatorics the algebra of enumeration or coding and Finite
Algebraic Structures - effecting coding theory, method of enumeration, gating
networks and combinatorial designs. It also discusses the applications of Automata
Theory in Compiler design, Natural Language Processing and development of new
programming languages.

Automata, Computability and Complexity

Basic Category Theory

Computational complexity is one of the most beautiful fields of modern
mathematics, and it is increasingly relevant to other sciences ranging from physics
to biology. But this beauty is often buried underneath layers of unnecessary
formalism, and exciting recent results like interactive proofs, phase transitions, and
quantum computing are usually considered too advanced for the typical student.
This book bridges these gaps by explaining the deep ideas of theoretical computer
science in a clear and enjoyable fashion, making them accessible to non-computer
scientists and to computer scientists who finally want to appreciate their field from
a new point of view. The authors start with a lucid and playful explanation of the P
vs. NP problem, explaining why it is so fundamental, and so hard to resolve. They
then lead the reader through the complexity of mazes and games; optimization in
theory and practice; randomized algorithms, interactive proofs, and
pseudorandomness; Markov chains and phase transitions; and the outer reaches of
quantum computing. At every turn, they use a minimum of formalism, providing
explanations that are both deep and accessible. The book is intended for graduate
and undergraduate students, scientists from other areas who have long wanted to
understand this subject, and experts who want to fall in love with this field all over
again.
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Introduction to Computer Theory

These are my lecture notes from CS381/481: Automata and Computability Theory,
a one-semester senior-level course I have taught at Cornell Uni versity for many
years. I took this course myself in thc fall of 1974 as a first-year Ph.D. student at
Cornell from Juris Hartmanis and have been in love with the subject ever sin,:e. The
course is required for computer science majors at Cornell. It exists in two forms:
CS481, an honors version; and CS381, a somewhat gentler paced version. The
syllabus is roughly the same, but CS481 go es deeper into thc subject, covers more
material, and is taught at a more abstract level. Students are encouraged to start
off in one or the other, then switch within the first few weeks if they find the other
version more suitaLle to their level of mathematical skill. The purpose of t.hc
course is twofold: to introduce computer science students to the rieh heritage of
models and abstractions that have arisen over the years; and to dew!c'p the
capacity to form abstractions of their own and reason in terms of them.

Elements of Automata Theory

Automata Theory is part of computability theory which covers problems in
computer systems, software, activity of nervous systems (neural networks), and
processes of live organisms development. The result of over ten years of research,
this book presents work in the following areas of Automata Theory: automata
morphisms, time-varying automata, automata realizations and relationships
between automata and semigroups. Aimed at those working in discrete
mathematics and computer science, parts of the book are suitable for use in
graduate courses in computer science, electronics, telecommunications, and
control engineering. It is assumed that the reader is familiar with the basic
concepts of algebra and graph theory.

Automata Theory with Modern Applications

In this book, which was originally published in 1985, Arto Salomaa gives an
introduction to certain mathematical topics central to theoretical computer
science: computability and recursive functions, formal languages and automata,
computational complexity and cryptography.

Problem Solving in Automata, Languages, and Complexity

Number systems and codes; Sets, relations and lattices; Combinational logic;
Switching algebra its applications; Minimization of switching functions; Logical
design; Functional decomposition and symmetric functions; Threshold logic;
Reliable design and fault diagnosis; Finite-state machines; Introduction to
synchronous sequential circuits and iterative networks; Capabilities, minimization
and transformation of sequential machines; Asynchronous sequential circuits;
Structure of sequential machines; Statae-identification and fault-detection
experiments; Memory, definiteness, and information losslessness of finite
automata; Linear sequential machines; Finite-state recognizers; Index.

Computation and Automata
Page 8/14



File Type PDF Solution Of Automata Theory By Daniel Cohen

This book covers substantially the central ideas of a one semester course in
automata theory. It is oriented towards a mathematical perspective that is
understandable to non-mathematicians. Comprehension is greatly aided by many
examples, especially on the Chomsky ? Sch�tzenberger theorem, which is not
found in most books in this field. Special attention is given to semiautomata
theory: the relationship between semigroups and sequential machines (including
Green's relations), Sch�tzenberger's maximal subgroup, von Neumann inverses,
wreath products, transducers using matrix notation, shuffle and Kronecker shuffle
products. Methods of formal power series, the ambiguity index and linear
languages are discussed. Core material includes finite state automata, regular
expressions, Kleene's theorem, Chomsky's hierarchy and transformations of
grammars. Ambiguous grammars (not limited to context-free grammars) and
modal logics are briefly discussed. Turing machine variants with many examples,
pushdown automata and their state transition diagrams and parsers, linear-
bounded automata/2-PDA and Kuroda normal form are also discussed. A brief
study of Lindenmeyer systems is offered as a comparison to the theory of
Chomsky.

Automata Theory: Machines and Languages

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.

An Introduction to Formal Languages and Automata

Applications of Automata Theory and Algebra

Introduction to Languages and the Theory of Computation is an introduction to the
theory of computation that emphasizes formal languages, automata and abstract
models of computation, and computability; it also includes an introduction to
computational complexity and NP-completeness. Through the study of these
topics, students encounter profound computational questions and are introduced
to topics that will have an ongoing impact in computer science. Once students
have seen some of the many diverse technologies contributing to computer
science, they can also begin to appreciate the field as a coherent discipline. A
distinctive feature of this text is its gentle and gradual introduction of the
necessary mathematical tools in the context in which they are used. Martin takes
advantage of the clarity and precision of mathematical language but also provides
discussion and examples that make the language intelligible to those just learning
to read and speak it. The material is designed to be accessible to students who do
not have a strong background in discrete mathematics, but it is also appropriate
for students who have had some exposure to discrete math but whose skills in this
area need to be consolidated and sharpened.
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Language and Automata Theory and Applications

Automata and Computability

Discrete Structure and Automata Theory for Learners

FundamentalsStrings, Alphabet, Language, Operations, Finite state machine,
Definitions, Finite automaton model, acceptance of strings and languages,
Deterministic finite automaton and non deterministic finite automaton, Transition
diagrams and language recognizers.Finite AutomataNFA with Î transitions-
Significance, Acceptance of languages. Conversions and Equivalence : Equivalence
between NFA with and without Î transitions, NFA to DFA conversion, Minimisation of
FSM, Equivalence between two FSM's, Finite Automata with output-Moore and
Melay machines.Regular LanguagesRegular sets, Regular expressions, Identify
rules, Constructing finite Automata for a given regular expressions, Conversion of
finite automata to regular expressions. Pumping lemma of regular sets, Closure
properties of regular sets.Grammar FormalismRegular grammars-right linear and
left linear grammars, Equivalence between regular linear grammar and FA, Inter
conversion, Context free grammar, Derivation trees, Sentential forms,Rightmost
and leftmost derivation of strings.Context Free GrammarsAmbiguity in context free
grammars. Minimisation of context free grammars. Chomsky normal form,
Greiback normal form, Pumping lemma for context free languages. Enumeration of
properties of CFL.Push Down AutomataPush down automata, Definition, Model,
Acceptance of CFL, Acceptance by final state and acceptance by empty state and
its equivalence. Equivalence of CFL and PDA, Interconversion. Introduction to DCFL
and DPDA.Turing MachineTuring Machine, Definition, Model, Design of TM,
Computable functions, Recursively enumerable languages. Church's hypothesis,
Counter machine, Types of turing machines.Computability TheoryChomsky
hierarchy of languages, Linear bounded automata and context sensitive language,
LR(0) grammar, Decidability of problems, Universal turing machine, Undecidability
of posts. Correspondence problem, Turing reducibility, Definition of P and NP
problems, NP complete and NP hard problems.

Theory of Automata

Introduction to Formal Languages, Automata Theory and Computation presents the
theoretical concepts in a concise and clear manner, with an in-depth coverage of
formal grammar and basic automata types. The book also examines the underlying
theory and principles of computation and is highly suitable to the undergraduate
courses in computer science and information technology. An overview of the
recent trends in the field and applications are introduced at the appropriate places
to stimulate the interest of active learners.

SOFSEM 2009: Theory and Practice of Computer Science

Finite State SystemsDFA, NDFA and there equivalence. Conversion of NDFA, DFA,
DFA with E-Moves, Two-way Finite Automata, Finite Automata with output,
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Transformation of a Mealy Machine into a Moore Machine and their conversion,
FSM properties and limitations.Regular ExpressionsArden's Theorem, Pumping
Lemma and its applications, closure properties. Decision Algorithms of Regular
Sets, Applications of regular expressions and finite Automata.GrammersInvention
and evolution of Formal LanguagesPushdown AutomataAssociation of push down
automata with context - free grammers.Post MachinesDefinitions and
examplesProduction SystemsFundaments, PMT Systems, PCS, Markou
AlgorithimTuring MachinesModel, Representation, Language Acceptability and
design of Turing Machines. Nondeterministic, Composite, Integrated, Universal,
Turing Machines, Limitations, Recursive and Recursively Enumerable Languages,
functionsApplications and LimitationsLexical Analyzer, Text Editors, Searching,
Conversion of regular expression into a DFA.

Switching and Finite Automata Theory

Now you can clearly present even the most complex computational theory topics
to your students with Sipser's distinct, market-leading INTRODUCTION TO THE
THEORY OF COMPUTATION, 3E. The number one choice for today's computational
theory course, this highly anticipated revision retains the unmatched clarity and
thorough coverage that make it a leading text for upper-level undergraduate and
introductory graduate students. This edition continues author Michael Sipser's well-
known, approachable style with timely revisions, additional exercises, and more
memorable examples in key areas. A new first-of-its-kind theoretical treatment of
deterministic context-free languages is ideal for a better understanding of parsing
and LR(k) grammars. This edition's refined presentation ensures a trusted accuracy
and clarity that make the challenging study of computational theory accessible and
intuitive to students while maintaining the subject's rigor and formalism. Readers
gain a solid understanding of the fundamental mathematical properties of
computer hardware, software, and applications with a blend of practical and
philosophical coverage and mathematical treatments, including advanced
theorems and proofs. INTRODUCTION TO THE THEORY OF COMPUTATION, 3E's
comprehensive coverage makes this an ideal ongoing reference tool for those
studying theoretical computing. Important Notice: Media content referenced within
the product description or the product text may not be available in the ebook
version.

Introduction to Automata Theory, Languages, and Computation

TheCIAAconferenceseriesprovidesaforumforthenewproblemsand challenges.
Intheseconferences,boththeoreticalandpracticalresultsrelatedto
theapplicationandimplementationofautomatawerepresentedanddiscussed,
andsoftwarepackagesandtoolkitsweredemonstrated. Theparticipantsofthe
conferenceserieswerefrombothresearchinstitutionsandindustry.
Wethankalloftheprogramcommitteemembersandrefereesfortheire?orts
inrefereeingandselectingpapers. Thisvolumewaseditedwithmuchhelpfrom
NanetteSaesandHannekeDriever,whiletheconferenceitselfwasrunsmoothly
withthehelpofElmarieWillemse,NanetteSaes,andTheoKoopman. VI Foreword
WealsowishtothanktheSouthAfricanNRF(forfundingairfares)andthe
DepartmentofComputerScience,UniversityofPretoria,fortheir?nancialand
logisticsupportoftheconference. WealsothanktheeditorsoftheLectureNotes
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inComputerScienceseriesandSpringer-Verlag,inparticularAnnaKramer,for
theirhelpinpublishingthisvolume. October2002 BruceW. Watson DerickWood CIAA
2001 Program Committee BernardBoigelot Universit´edeLiege,Belgium Jean-
MarcChamparnaud Universit´edeRouen,France MaximeCrochemore
UniversityofMarne-la-Vall´ee,France OscarIbarra
UniversityofCaliforniaatSantaBarbara,USA LauriKarttunen
XeroxPaloAltoResearchCenter,USA NilsKlarlund AT&TLaboratories,USA DenisMaurel
Universit´edeTours,France MehryarMohri AT&TLaboratories,USA Jean-EricPin
Universit´eParis7,France KaiSalomaa Queen'sUniversity,Canada HelmutSeidl
TrierUniversity,Germany BruceWatson(Chair) UniversityofPretoria,SouthAfrica
EindhovenUniversity,TheNetherlands DerickWood(Co-chair)
HongKongUniversityofScience andTechnology,China ShengYu
UniversityofWesternOntario,Canada Table of Contents
UsingFiniteStateTechnologyinNaturalLanguageProcessingofBasque. . . 1
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AnneBergeronandSylvieHamel
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Gregorv. Bochmann CountingtheSolutionsofPresburgerEquations
withoutEnumeratingThem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 40 BernardBoigelotandLouisLatour
Brzozowski'sDerivativesExtendedtoMultiplicities. . . . . . . . . . . . . . . . . . . . . . . . 52
Jean-MarcChamparnaudandG´erardDuchamp
FiniteAutomataforCompactRepresentation ofLanguageModelsinNLP. . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 JanDaciukandGertjanvanNoord
PastPushdownTimedAutomata. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Introduction to the Theory of Computation

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
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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.
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