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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
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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

this highly anticipated revision builds upon the strengths of the previous edition sipser s
candid crystal clear style allows students at every level to understand and enjoy this field
important notice media content referenced within the product description or the product
text may not be available in the ebook version

designed for researchers in advanced numerical methods or parallel computing this
definitive reference focuses on solving large and sparse linear systems of equations
using computers readers are provided with appropriate conceptual background
information and hands on applications throughout the book

theory of computation offers comprehensive coverage of one of the most important
subjects in the study of engineering and mca this book gives a detailed analysis of the
working of different sets of models developed by computer scientists regarding
computers and programs it uses simple language and a systematic approach to explain
the concepts which are often considered rather difficult by students a number of solved
programs will further help the students in assimilating understanding of this important
subject a thorough perusal of this book will ensure success for students in the semester
examinations key features in depth analysis of different computational methods large
number of solved programs for hands on practice thorough coverage of additional and
latest computational methods

this textbook presents a thorough foundation to the theory of computation combining
intuitive descriptions and illustrations with rigorous arguments and detailed proofs for key
topics the logically structured discussion guides the reader through the core concepts of
automata and languages computability and complexity of computation topics and
features presents a detailed introduction to the theory of computation complete with
concise explanations of the mathematical prerequisites provides end of chapter problems
with solutions in addition to chapter opening summaries and numerous examples and
definitions throughout the text draws upon the author s extensive teaching experience
and broad research interests discusses finite automata context free languages and
pushdown automata examines the concept universality and limitations of the turing
machine investigates computational complexity based on turing machines and boolean
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circuits as well as the notion of np completeness

this book has very simple and practical approach to make the understood the concept of
automata theory and languages well there are many solved descriptive problems and
objective multiple choices questions which is a unique feature of this book the multiple
choice questions provide a very good platform for the readers to prepare for various
competitive exams

this innovative textbook presents the key foundational concepts for a one semester
undergraduate course in the theory of computation it offers the most accessible and
motivational course material available for undergraduate computer theory classes
directed at undergraduates who may have difficulty understanding the relevance of the
course to their future careers the text helps make them more comfortable with the
techniques required for the deeper study of computer science the text motivates students
by clarifying complex theory with many examples exercises and detailed proofs this book
is shorter and more accessible than the books now being used in core computer theory
courses theory of computing is a standard required course in all computer science
departments

an accessible and rigorous textbook for introducing undergraduates to computer science
theory what can be computed is a uniquely accessible yet rigorous introduction to the
most profound ideas at the heart of computer science crafted specifically for
undergraduates who are studying the subject for the first time and requiring minimal
prerequisites the book focuses on the essential fundamentals of computer science theory
and features a practical approach that uses real computer programs python and java
and encourages active experimentation it is also ideal for self study and reference the
book covers the standard topics in the theory of computation including turing machines
and finite automata universal computation nondeterminism turing and karp reductions
undecidability time complexity classes such as p and np and np completeness including
the cook levin theorem but the book also provides a broader view of computer science
and its historical development with discussions of turing s original 1936 computing
machines the connections between undecidability and gddel s incompleteness theorem
and karp s famous set of twenty one np complete problems throughout the book recasts
traditional computer science concepts by considering how computer programs are used
to solve real problems standard theorems are stated and proven with full mathematical
rigor but motivation and understanding are enhanced by considering concrete
implementations the book s examples and other content allow readers to view
demonstrations of and to experiment with a wide selection of the topics it covers the
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result is an ideal text for an introduction to the theory of computation an accessible and
rigorous introduction to the essential fundamentals of computer science theory written
specifically for undergraduates taking introduction to the theory of computation features
a practical interactive approach using real computer programs python in the text with
forthcoming java alternatives online to enhance motivation and understanding gives

equal emphasis to computability and complexity includes special topics that demonstrate
the profound nature of key ideas in the theory of computation lecture slides and python
programs are available at whatcanbecomputed com

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

this book offers an original and informative view of the development of fundamental
concepts of computability theory the treatment is put into historical context emphasizing
the motivation for ideas as well as their logical and formal development in part i the
author introduces computability theory with chapters on the foundational crisis of
mathematics in the early twentieth century and formalism in part ii he explains classical
computability theory with chapters on the quest for formalization the turing machine and
early successes such as defining incomputable problems ¢ e computably enumerable
sets and developing methods for proving incomputability in part iii he explains relative
computability with chapters on computation with external help degrees of unsolvability
the turing hierarchy of unsolvability the class of degrees of unsolvability c e degrees and
the priority method and the arithmetical hierarchy this is a gentle introduction from the
origins of computability theory up to current research and it will be of value as a textbook
and guide for advanced undergraduate and graduate students and researchers in the
domains of computability theory and theoretical computer science

the foundation of computer science is built upon the following questions what is an
algorithm what can be computed and what cannot be computed what does it mean for a
function to be computable how does computational power depend upon programming
constructs which algorithms can be considered feasible for more than 70 years computer
scientists are searching for answers to such qu tions their ingenious techniques used in
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answering these questions form the theory of computation theory of computation deals
with the most fundamental ideas of computer s ence in an abstract but easily understood
form the notions and techniques employed are widely spread across various topics and
are found in almost every branch of ¢ puter science it has thus become more than a
necessity to revisit the foundation learn the techniques and apply them with con dence
overview and goals this book is about this solid beautiful and pervasive foundation of
computer s ence it introduces the fundamental notions models techniques and results
that form the basic paradigms of computing it gives an introduction to the concepts and
mathematics that computer scientists of our day use to model to argue about and to
predict the behavior of algorithms and computation the topics chosen here have shown
remarkable persistence over the years and are very much in current use

na

learn the skills and acquire the intuition to assess the theoretical limitations of computer
programming offering an accessible approach to the topic theory of computation
focuses on the metatheory of computing and the theoretical boundaries between what
various computational models can do and not do from the most general model the urm
unbounded register machines to the finite automaton a wealth of programming like
examples and easy to follow explanations build the general theory gradually which
guides readers through the modeling and mathematical analysis of computational
phenomena and provides insights on what makes things tick and also what restrains the
ability of computational processes recognizing the importance of acquired practical
experience the book begins with the metatheory of general purpose computer programs
using urms as a straightforward technology independent model of modern high level
programming languages while also exploring the restrictions of the urm language once
readers gain an understanding of computability theory including the primitive recursive
functions the author presents automata and languages covering the regular and context
free languages as well as the machines that recognize these languages several
advanced topics such as reducibilities the recursion theorem complexity theory and cook
s theorem are also discussed features of the book include a review of basic discrete
mathematics covering logic and induction while omitting specialized combinatorial topics
a thorough development of the modeling and mathematical analysis of computational
phenomena providing a solid foundation of un computability the connection between un
computability and un provability godel s first incompleteness theorem the book provides
numerous examples of specific urms as well as other programming languages including
loop programs fa deterministic finite automata nfa nondeterministic finite automata and
pda pushdown automata exercises at the end of each chapter allow readers to test their
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comprehension of the presented material and an extensive bibliography suggests
resources for further study assuming only a basic understanding of general computer
programming and discrete mathematics theory of computation serves as a valuable
book for courses on theory of computation at the upper undergraduate level the book
also serves as an excellent resource for programmers and computing professionals
wishing to understand the theoretical limitations of their craft

a concise introduction to computation models and computability theory provides an
introduction to the essential concepts in computability using several models of
computation from the standard turing machines and recursive functions to the modern
computation models inspired by quantum physics an in depth analysis of the basic
concepts underlying each model of computation is provided divided into two parts the
first highlights the traditional computation models used in the first studies on
computability automata and turing machines recursive functions and the lambda calculus
logic based computation models and the second part covers object oriented and
interaction based models there is also a chapter on concurrency and a final chapter on
emergent computation models inspired by quantum mechanics at the end of each
chapter there is a discussion on the use of computation models in the design of
programming languages
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