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The study of formal languages and of related families of
automata has long been at the core of theoretical
computer science. Until recently, the main reasons for
this centrality were connected with the specification and
analy sis of programming languages, which led naturally
to the following ques tions. How might a grammar be
written for such a language? How could we check
whether a text were or were not a well-formed program
generated by that grammar? How could we parse a
program to provide the structural analysis needed by a
compiler? How could we check for ambiguity to en sure
that a program has a unique analysis to be passed to the
computer? This focus on programming languages has
now been broadened by the in creasing concern of
computer scientists with designing interfaces which allow
humans to communicate with computers in a natural
language, at least concerning problems in some welldelimited domain of discourse. The necessary work in
computational linguistics draws on studies both within
linguistics (the analysis of human languages) and within
artificial intelligence. The present volume is the first
textbook to combine the topics of formal language theory
traditionally taught in the context of program ming
languages with an introduction to issues in computational
linguistics. It is one of a series, The AKM Series in
Theoretical Computer Science, designed to make key
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mathematical developments in computer science readily
accessible to undergraduate and beginning graduate
students.
Introduction to Languages and the Theory of
Computationis 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.
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
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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.
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.
Covers all areas, including operations on languages,
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context-sensitive languages, automata, decidability,
syntax analysis, derivation languages, and more.
Numerous worked examples, problem exercises, and
elegant mathematical proofs. 1983 edition.
For Database Systems and Database Design and
Application courses offered at the junior, senior, and
graduate levels in Computer Science departments.
Written by well-known computer scientists, this
accessible and succinct introduction to database
systems focuses on database design and use. The
authors provide in-depth coverage of databases from the
point of view of the database designer, user, and
application programmer, leaving implementation for later
courses. It is the first database systems text to cover
such topics as UML, algorithms for manipulating
dependencies in relations, extended relational algebra,
PHP, 3-tier architectures, data cubes, XML, XPATH,
XQuery, XSLT. Supplements: Access Student and
Instructor Resources at www.prenhall.com/ullman Author
Website (Open Access)
¿http://infolab.stanford.edu/~ullman/fcdb.html
"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 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
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complexity classes associated with probabilistic algorithms.
Never HIGHLIGHT a Book Again! Virtually all of the testable
terms, concepts, persons, places, and events from the
textbook are included. Cram101 Just the FACTS101
studyguides give all of the outlines, highlights, notes, and
quizzes for your textbook with optional online comprehensive
practice tests. Only Cram101 is Textbook Specific.
Accompanys: 9780201441246 .
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.
This book provides a concise and modern introduction to
Formal Languages and Machine Computation, a group of
disparate topics in the theory of computation, which includes
formal languages, automata theory, turing machines,
computability, complexity, number-theoretic computation,
public-key cryptography, and some new models of
computation, such as quantum and biological computation.
As the theory of computation is a subject based on
mathematics, a thorough introduction to a number of relevant
mathematical topics, including mathematical logic, set theory,
graph theory, modern abstract algebra, and particularly
number theory, is given in the first chapter of the book. The
book can be used either as a textbook for an undergraduate
course, for a first-year graduate course, or as a basic
reference in the field.
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
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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.
It has been more than 20 years since this classic book on
formal languages, automata theory, and computational
complexity was first published. With this long-awaited
revision, the authors continue to present the theory in a
concise and straightforward manner, now with an eye out for
the practical applications. They have revised this book to
make it more accessible to today's students, including the
addition of more material on writing proofs, more figures and
pictures to convey ideas, side-boxes to highlight other
interesting material, and a less formal writing style. Exercises
at the end of each chapter, including some new, easier
exercises, help readers confirm and enhance their
understanding of the material. *NEW! Completely rewritten to
be less formal, providing more accessibility to todays
students. *NEW! Increased usage of figures and pictures to
help convey ideas. *NEW! More detail and intuition provided
for definitions and proofs. *NEW! Provides special side-boxes
to present supplemental material that may be of interest to
readers. *NEW! Includes more exercises, including many at a
lower level. *NEW! Presents program-like notation for PDAs
and Turing machines. *NEW! Increas
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Written for graduate students and advanced
undergraduates in computer science, A Second Course
in Formal Languages and Automata Theory treats topics
in the theory of computation not usually covered in a first
course. After a review of basic concepts, the book covers
combinatorics on words, regular languages, context-free
languages, parsing and recognition, Turing machines,
and other language classes. Many topics often absent
from other textbooks, such as repetitions in words, state
complexity, the interchange lemma, 2DPDAs, and the
incompressibility method, are covered here. The author
places particular emphasis on the resources needed to
represent certain languages. The book also includes a
diverse collection of more than 200 exercises,
suggestions for term projects, and research problems
that remain open.
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
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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.
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.
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
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computation is also given.
Preliminaries; Finite automata and regular languages;
Pushdown automata and context-free languages; Turing
machines and phrase-structure languages;
Computability; Complexity; Appendices.
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.
Data Structures & Theory of Computation
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
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comprehension, and many 'real world' illustrations and
applications in practical computer science.
A Concise Introduction to Languages, Machines and Logic
provides an accessible introduction to three key topics within
computer science: formal languages, abstract machines and
formal logic. Written in an easy-to-read, informal style, this
textbook assumes only a basic knowledge of programming on
the part of the reader. The approach is deliberately nonmathematical, and features: - Clear explanations of formal
notation and jargon, - Extensive use of examples to illustrate
algorithms and proofs, - Pictorial representations of key
concepts, - Chapter opening overviews providing an
introduction and guidance to each topic, - End-of-chapter
exercises and solutions, - Offers an intuitive approach to the
topics. This reader-friendly textbook has been written with
undergraduates in mind and will be suitable for use on course
covering formal languages, formal logic, computability and
automata theory. It will also make an excellent supplementary
text for courses on algorithm complexity and compilers.
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,
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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.
The Theory of Computation or Automata and Formal
Languages assumes significance as it has a wide range of
applications in complier design, robotics, Artificial Intelligence
(AI), and knowledge engineering. This compact and wellorganized book provides a clear analysis of the subject with
its emphasis on concepts which are reinforced with a large
number of worked-out examples. The book begins with an
overview of mathematical preliminaries. The initial chapters
discuss in detail about the basic concepts of formal
languages and automata, the finite automata, regular
languages and regular expressions, and properties of regular
languages. The text then goes on to give a detailed
description of context-free languages, pushdown automata
and computability of Turing machine, with its complexity and
recursive features. The book concludes by giving clear
insights into the theory of computability and computational
complexity. This text is primarily designed for undergraduate
(BE/B.Tech.) students of Computer Science and Engineering
(CSE) and Information Technology (IT), postgraduate
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students (M.Sc.) of Computer Science, and Master of
Computer Applications (MCA). Salient Features • One
complete chapter devoted to a discussion on undecidable
problems. • Numerous worked-out examples given to
illustrate the concepts. • Exercises at the end of each chapter
to drill the students in self-study. • Sufficient theories with
proofs.
Aimed at "the mathematically traumatized," this text offers
nontechnical coverage of graph theory, with exercises.
Discusses planar graphs, Euler's formula, Platonic graphs,
coloring, the genus of a graph, Euler walks, Hamilton walks,
more. 1976 edition.

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. Gradiance is the
most advanced online assessment tool developed
for the computer science discipline. With its
innovative underlying technology, Gradiance turns
basic homework assignments and programming labs
into an interactive learning experience for students.
By using a series of root questions and hints, it not
only tests a student's capability, but actually
simulates a one-on-one teacher-student tutorial that
allows for the student to more easily learn the
material. Through the programming labs, instructors
are capable of testing, tracking, and honing their
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students' skills, both in terms of syntax and
semantics, with an unprecedented level of
assessment never before offered. For more
information about Gradiance, please visit
www.aw.com/gradiance.
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.
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