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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
isorganized into a core set of chapters (that cover the standard material

suggested by thetitle), 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-L evin 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 alink to the security chapter, which shows a reduction proof
of the undecidability of the safety of a simple protection framework.
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The theoretical underpinnings of computing form a standard part of aimost 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 alink
to the security chapter, which shows areduction proof of the undecidability of the safety of asimple
protection framework.
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Editorial Review

From the Back Cover

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 thisbook isto 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 (HMMSs), 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 alink to the security chapter, which shows a reduction proof
of the undecidability of the safety of a simple protection framework.

About the Author

Elaine Rich received her Ph.D. in Computer Science from Carnegie-Mellon in 1979. Her thesis, Building
and Exploiting User Modéls, laid the groundwork for the next twenty years of work on personalizing
information systems to meet the needs of individual users. Over twenty years later, she still gets requests for
her thesis and the papers based on it.

Dr. Rich joined the UT CSfaculty in 1979. She continued her work in the area of human/machine
interfaces, with afocus on the use of knowledge-based systems. She was Pl on an NSF grant, "Individual
Modelsin Computer Systems", $56,000, NSF, 1980, which supported that work. She was aso co-Pl on two
other grantswhile at UT: "An Experimental Computing Facility to Support the Design and Analysis of
Reliable, High Performance Computing Systems', with J. C. Browne, A. G. Dale, D. I. Good, and A.
Silberschatz, $3,700,000, NSF, 1982 and "Support for an Al Laboratory"”, with G. Novak, R. Simmons, and
V. Kumar, $1,300,000, Army Research Office, 1984. The $3.7M NSF grant is particularly significant. It
supported, for the first time in our department's history, a significant investment in the computing and
networking infrastructure required to enable research groups to cooperate in work that required building
large software systems.

In 1985, Dr. Rich left UT for the Microel ectronic and Computing Technology Corporation (MCC). She
served first as a Member of the Technical Staff, then Associate Director of the Human Interface Lab, then
Director of the Artificial Intelligence Lab. At MCC, she was responsible for attracting and maintaining
support, from MCC's corporate shareholders, for the research projectsin her lab. Dr. Rich was responsible
for setting research agendas, for enabling technology transfer from MCC to the shareholder companies, and
for managing the lab's annual budgets (between $1M and $3M per year).



In 1998, Dr. Rich returned to the CS department at UT Austin as a Senior Lecturer. She has taught
Automata Theory, Artificial Intelligence, and Natural Language Processing. She served for two years as
Associate Chair for Academic Affairsin the department. During that time, she oversaw amajor redesign of
the undergraduate curriculum, as well as the launch of several new programs including Turing Scholars, an
undergraduate honors program and First Bytes, a summer camp for high school girls to encourage their
interest in computer science.

In 1983, Dr. Rich published her textbook, Artificial Intelligence, from which at least a decade of the world's
computer scientists learned Al. The book was trandated into Japanese, French, Spanish, German, Italian and
Portugese. 1n 1991, with Kevin Knight, she published a second edition. The two editions have sold over
250,000 copies.

Dr. Rich has published nine book chapters and 24 refereed papers. She has served as Editor of Al Magazine
and on the editorial boards of Artificial Intelligence Review, The Knowledge Engineering Review, User
Modeling and User-Adapted Interaction, and Applied Intelligence. She has served on numerous review
panels for NSF and on the Discipline Advisory Committee of the Council of International Exchange of
Scholars. 1n 1991, she was elected a Fellow of the American Association for Artificial Intelligence.

Users Review
From reader reviews:
Clifford Jones:

Throughout other case, little individuals like to read book Automata, Computability and Complexity: Theory
and Applications. Y ou can choose the best book if you want reading a book. As long as we know about how
isimportant a new book Automata, Computability and Complexity: Theory and Applications. Y ou can add
expertise and of course you can around the world by a book. Absolutely right, ssimply because from book you
can know everything! From your country until eventually foreign or abroad you may be known. About
simple matter until wonderful thing you are able to know that. In this era, we can open a book or searching
by internet gadget. It is called e-book. Y ou need to use it when you feel bored to go to the library. Let's learn.

Hattie Leclair:

Hey guys, do you wants to finds a new book you just read? May be the book with the title Automata,
Computability and Complexity: Theory and Applications suitable to you? Typically the book was written by
well-known writer in this era. Often the book untitled Automata, Computability and Complexity: Theory and
Applicationsis one of severa books that will everyone read now. This kind of book was inspired a number of
people in the world. When you read this publication you will enter the new shape that you ever know ahead
of. The author explained their plan in the simple way, so al of people can easily to understand the core of
this reserve. This book will give you agreat deal of information about this world now. To help you to see the
represented of the world in this book.

Sandra Wright:

Reading a guide tends to be new life style on this era globalization. With studying you can get alot of



information which will give you benefit in your life. Along with book everyone in thisworld can share their
idea. Textbooks can also inspire alot of people. Lots of author can inspire their reader with their story or
even their experience. Not only the storyplot that share in the books. But also they write about the data about
something that you need illustration. How to get the good score toefl, or how to teach children, there are
many kinds of book which exist now. The authors on earth alwaystry to improve their ability in writing, they
also doing some exploration before they write to the book. One of them is this Automata, Computability and
Complexity: Theory and Applications.

Ann Amos.

That publication can make you to feel relax. This particular book Automata, Computability and Complexity:
Theory and Applications was multi-colored and of course has pictures around. Aswe know that book
Automata, Computability and Complexity: Theory and Applications has many kinds or style. Start from kids
until youngsters. For example Naruto or Private investigator Conan you can read and think that you are the
character on there. So, not at all of book are make you bored, any it offers you feel happy, fun and unwind.
Try to choose the best book for you and try to like reading this.
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