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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-toread, informal style, this textbook assumes only a basic
knowledge of programming on the part of the reader.
The approach is deliberately non-mathematical, 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.
This book covers basic principles of telecommunications
and their applications in the design and analysis of
modern networks and systems. Aimed to make
telecommunications engineering easily accessible to
students, this book contains numerous worked
examples, case studies and review questions at the end
of each section. Readers of the book can thus easily
check their understanding of the topics progressively. To
render the book more hands-on, MATLAB® software
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package is used to explain some of the concepts. Parts
of this book are taught in undergraduate curriculum,
while the rest is taught in graduate
courses.Telecommunications Engineering: Theory and
Practice treats both traditional and modern topics, such
as blockchain, OFDM, OFDMA, SC-FDMA, LPDC codes,
arithmetic coding, polar codes and non-orthogonal
multiple access (NOMA).
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.
Following the recent updates to the 2013 ACM/IEEE
Computer Science curricula, Discrete Structures, Logic,
and Computability, Fourth Edition, has been designed for
the discrete math course that covers one to two
Page 2/23

Acces PDF Computability Complexity And
Languages Exercise Solutions
semesters. Dr. Hein presents material in a spiral
medthod of learning, introducing basic information about
a topic, allowing the students to work on the problem and
revisit the topic, as new information and skills are
established. Written for prospective computer scientist,
computer engineers, or applied mathematicians, who
want to learn about the ideas that inspire computer
science, this edition contains an extensive coverage of
logic, setting it apart from similar books available in the
field of Computer Science.
Automata and Computability is a class-tested textbook
which provides a comprehensive and accessible
introduction to the theory of automata and computation.
The author uses illustrations, engaging examples, and
historical remarks to make the material interesting and
relevant for students. It incorporates modern/handy
ideas, such as derivative-based parsing and a Lambda
reducer showing the universality of Lambda calculus.
The book also shows how to sculpt automata by making
the regular language conversion pipeline available
through a simple command interface. A Jupyter
notebook will accompany the book to feature code,
YouTube videos, and other supplements to assist
instructors and students. Features Uses illustrations,
engaging examples, and historical remarks to make the
material accessible Incorporates modern/handy ideas,
such as derivative-based parsing and a Lambda reducer
showing the universality of Lambda calculus Shows how
to "sculpt" automata by making the regular language
conversion pipeline available through simple command
interface Uses a mini functional programming (FP)
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notation consisting of lambdas, maps, filters, and set
comprehension (supported in Python) to convey math
through PL constructs that are succinct and resemble
math Provides all concepts are encoded in a compact
Functional Programming code that will tesselate with
Latex markup and Jupyter widgets in a document that
will accompany the books. Students can run code
effortlessly.
This introductory text covers the key areas of computer
science, including recursive function theory, formal
languages, and automata. Additions to the second
edition include: extended exercise sets, which vary in
difficulty; expanded section on recursion theory; new
chapters on program verification and logic programming;
updated references and examples throughout.
The interplay between computability and randomness
has been an active area of research in recent years,
reflected by ample funding in the USA, numerous
workshops, and publications on the subject. The
complexity and the randomness aspect of a set of
natural numbers are closely related. Traditionally,
computability theory is concerned with the complexity
aspect. However, computability theoretic tools can also
be used to introduce mathematical counterparts for the
intuitive notion of randomness of a set. Recent research
shows that, conversely, concepts and methods
originating from randomness enrich computability theory.
The book covers topics such as lowness and highness
properties, Kolmogorov complexity, betting strategies
and higher computability. Both the basics and recent
research results are desribed, providing a very readable
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introduction to the exciting interface of computability and
randomness for graduates and researchers in
computability theory, theoretical computer science, and
measure 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.
Logic and Complexity looks at basic logic as it is used in
Computer Science, and provides students with a logical
approach to Complexity theory. With plenty of exercises,
this book presents classical notions of mathematical
logic, such as decidability, completeness and
incompleteness, as well as new ideas brought by
complexity theory such as NP-completeness,
randomness and approximations, providing a better
understanding for efficient algorithmic solutions to
problems. Divided into three parts, it covers: - Model
Theory and Recursive Functions - introducing the basic
model theory of propositional, 1st order, inductive
definitions and 2nd order logic. Recursive functions,
Turing computability and decidability are also examined.
- Descriptive Complexity - looking at the relationship
between definitions of problems, queries, properties of
programs and their computational complexity. Approximation - explaining how some optimization
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problems and counting problems can be approximated
according to their logical form. Logic is important in
Computer Science, particularly for verification problems
and database query languages such as SQL. Students
and researchers in this field will find this book of great
interest.
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 teacherstudent 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 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.
Minds and Bodies is a clear introduction to the mindbody problem. It requires no prior philosophical
knowledge and is ideally suited to newcomers to
philosophy and philosophy of mind. Robert Wilkinson
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carefully introduces the fundamental components of the
philosophy of mind: Descartes's dualist account of mind
and body; monist views including eliminativism;
computer science and artificial intelligence. Each chapter
is linked to a reading from key thinkers in the field, from
Descartes to Paul Churchland.
Computability: A Mathematical Sketchbook is a concise,
rigorous introduction to the theory of computation. Using
Turing machines as models of computers, the author
develops major themes of computability theory,
culminating in a systematic account of Blum's abstract
complexity measures. One of the book's unique aspects
is the inclusion of a chapter on computable real numbers
and elementary computable analysis. Exercises and
solutions form an integral part of the material. The book
is suitable for self-study and provides excellent course
materials for senior and graduate-level students in
mathematics and computer science.
Classic graduate-level introduction to theory of
computability. Discusses general theory of computability,
computable functions, operations on computable
functions, Turing machines self-applied, unsolvable
decision problems, applications of general theory,
mathematical logic, Kleene hierarchy, more.
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
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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 sideboxes 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
This revised and extensively expanded edition of
Computability and Complexity Theory comprises
essential materials that are core knowledge in the theory
of computation. The book is self-contained, with a
preliminary chapter describing key mathematical
concepts and notations. Subsequent chapters move from
the qualitative aspects of classical computability theory
to the quantitative aspects of complexity theory.
Dedicated chapters on undecidability, NP-completeness,
and relative computability focus on the limitations of
computability and the distinctions between feasible and
intractable. Substantial new content in this edition
includes: a chapter on nonuniformity studying Boolean
circuits, advice classes and the important result of
Karp?Lipton. a chapter studying properties of the
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fundamental probabilistic complexity classes a study of
the alternating Turing machine and uniform circuit
classes. an introduction of counting classes, proving the
famous results of Valiant and Vazirani and of Toda a
thorough treatment of the proof that IP is identical to
PSPACE With its accessibility and well-devised
organization, this text/reference is an excellent resource
and guide for those looking to develop a solid grounding
in the theory of computing. Beginning graduates,
advanced undergraduates, and professionals involved in
theoretical computer science, complexity theory, and
computability will find the book an essential and practical
learning tool. Topics and features: Concise, focused
materials cover the most fundamental concepts and
results in the field of modern complexity theory, including
the theory of NP-completeness, NP-hardness, the
polynomial hierarchy, and complete problems for other
complexity classes Contains information that otherwise
exists only in research literature and presents it in a
unified, simplified manner Provides key mathematical
background information, including sections on logic and
number theory and algebra Supported by numerous
exercises and supplementary problems for reinforcement
and self-study purposes
New and classical results in computational complexity,
including interactive proofs, PCP, derandomization, and
quantum computation. Ideal for graduate students.
This volume introduces materials that are the core
knowledge in the theory of computation. The book is selfcontained, with a preliminary chapter describing key
mathematical concepts and notations and subsequent
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chapters moving from the qualitative aspects of classical
computability theory to the quantitative aspects of
complexity theory. Dedicated chapters on undecidability,
NP-completeness, and relative computability round off
the work, which focuses on the limitations of
computability and the distinctions between feasible and
intractable.Topics and features:*Concise, focused
materials cover the most fundamental concepts and
results in the field of modern complexity theory, including
the theory of NP-completeness, NP-hardness, the
polynomial hierarchy, and complete problems for other
complexity classes*Contains information that otherwise
exists only in research literature and presents it in a
unified, simplified manner; for example, about
complements of complexity classes, search problems,
and intermediate problems in NP*Provides key
mathematical background information, including sections
on logic and number theory and algebra*Supported by
numerous exercises and supplementary problems for
reinforcement and self-study purposes With its
accessibility and well-devised organization, this
text/reference is an excellent resource and guide for
those looking to develop a solid grounding in the theory
of computing. Beginning graduates, advanced
undergraduates, and professionals involved in theoretical
computer science, complexity theory, and computability
will find the book an essential and practical learning tool.
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
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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.
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
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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.
Computability theory originated with the seminal work of
Gödel, Church, Turing, Kleene and Post in the 1930s.
This theory includes a wide spectrum of topics, such as
the theory of reducibilities and their degree structures,
computably enumerable sets and their automorphisms,
and subrecursive hierarchy classifications. Recent work
in computability theory has focused on Turing definability
and promises to have far-reaching mathematical,
scientific, and philosophical consequences. Written by a
leading researcher, Computability Theory provides a
concise, comprehensive, and authoritative introduction to
contemporary computability theory, techniques, and
results. The basic concepts and techniques of
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computability theory are placed in their historical,
philosophical and logical context. This presentation is
characterized by an unusual breadth of coverage and the
inclusion of advanced topics not to be found elsewhere
in the literature at this level. The book includes both the
standard material for a first course in computability and
more advanced looks at degree structures, forcing,
priority methods, and determinacy. The final chapter
explores a variety of computability applications to
mathematics and science. Computability Theory is an
invaluable text, reference, and guide to the direction of
current research in the field. Nowhere else will you find
the techniques and results of this beautiful and basic
subject brought alive in such an approachable and lively
way.
Emphasizes the computer science aspects of the
subject. Details applications in databases, complexity
theory, and formal languages, as well as other branches
of computer science.
"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
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of complexity classes associated with probabilistic
algorithms.
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.
This book constitutes the refereed proceedings of the 9th
International Conference on Interactive Theorem
Proving, ITP 2018, held in Oxford, UK, in July 2018. The
32 full papers and 5 short papers presented were
carefully reviewed and selected from 65 submissions.
The papers feature research in the area of logical
frameworks and interactive proof assistants. The topics
include theoretical foundations and implementation
aspects of the technology, as well as applications to
verifying hardware and software systems to ensure their
safety and security, and applications to the formal
verication of mathematical results. Chapters 2, 10, 26,
29, 30 and 37 are available open access under a
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Creative Commons Attribution 4.0 International License
via link.springer.com.
Computability, Complexity, and Languages is an
introductory text that covers the key areas of computer
science, including recursive function theory, formal
languages, and automata. It assumes a minimal
background in formal mathematics. The book is divided
into five parts: Computability, Grammars and Automata,
Logic, Complexity, and Unsolvability. Computability
theory is introduced in a manner that makes maximum
use of previous programming experience, including a
"universal" program that takes up less than a page. The
number of exercises included has more than tripled.
Automata theory, computational logic, and complexity
theory are presented in a flexible manner, and can be
covered in a variety of different arrangements.
"Proof technology will become an established field in
software engineering. It generally aims at integrating
proof processing into industrial design and verifications
tools. The origins of this technology lie in the systematic
understanding of a fully-fledged, precise notion of proof
by mathematics and logics. Using this profound
understanding, computer scientists are able to
implement proofs, to check and create them
automatically and to connect the concepts of proof and
programs in a deep way. Via this, connection proofs are
used to support the development of reliable software
systems. Software engineers have integrated proof
processing into industrial development tools, and these
implementations are now getting very efficient. The
chapters deal with: The benefits and technical
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challenges of sharing formal mathematics among
interactive theorem provers; proof normalization for
various axiomatic theories; abstraction-refinement
framework of temporal logic model checking; formal
verification in industrial hardware design; readable
machine-checked proofs and semantics and more."
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
Gödel'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
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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 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
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.
This comprehensive reference work provides an
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overview of the concepts, methodologies, and
applications in computational linguistics and natural
language processing (NLP). Features contributions by
the top researchers in the field, reflecting the work that is
driving the discipline forward Includes an introduction to
the major theoretical issues in these fields, as well as the
central engineering applications that the work has
produced Presents the major developments in an
accessible way, explaining the close connection between
scientific understanding of the computational properties
of natural language and the creation of effective
language technologies Serves as an invaluable state-ofthe-art reference source for computational linguists and
software engineers developing NLP applications in
industrial research and development labs of software
companies
Data Structures & Theory of Computation
Computability and complexity theory should be of central
concern to practitioners as well as theorists.
Unfortunately, however, the field is known for its
impenetrability. Neil Jones's goal as an educator and
author is to build a bridge between computability and
complexity theory and other areas of computer science,
especially programming. In a shift away from the Turing
machine- and Gdel number-oriented classical
approaches, Jones uses concepts familiar from
programming languages to make computability and
complexity more accessible to computer scientists and
more applicable to practical programming problems.
According to Jones, the fields of computability and
complexity theory, as well as programming languages
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and semantics, have a great deal to offer each other.
Computability and complexity theory have a breadth,
depth, and generality not often seen in programming
languages. The programming language community,
meanwhile, has a firm grasp of algorithm design,
presentation, and implementation. In addition,
programming languages sometimes provide
computational models that are more realistic in certain
crucial aspects than traditional models. New results in
the book include a proof that constant time factors do
matter for its programming-oriented model of
computation. (In contrast, Turing machines have a
counterintuitive "constant speedup" property: that almost
any program can be made to run faster, by any amount.
Its proof involves techniques irrelevant to practice.)
Further results include simple characterizations in
programming terms of the central complexity classes
PTIME and LOGSPACE, and a new approach to
complete problems for NLOGSPACE, PTIME, NPTIME,
and PSPACE, uniformly based on Boolean programs.
Foundations of Computing series
Computability, Complexity, and Languages:
Fundamentals of Theoretical Computer Science provides
an introduction to the various aspects of theoretical
computer science. Theoretical computer science is the
mathematical study of models of computation. This text
is composed of five parts encompassing 17 chapters,
and begins with an introduction to the use of proofs in
mathematics and the development of computability
theory in the context of an extremely simple abstract
programming language. The succeeding parts
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demonstrate the performance of abstract programming
language using a macro expansion technique, along with
presentations of the regular and context-free languages.
Other parts deal with the aspects of logic that are
important for computer science and the important theory
of computational complexity, as well as the theory of NPcompleteness. The closing part introduces the advanced
recursion and polynomial-time computability theories,
including the priority constructions for recursively
enumerable Turing degrees. This book is intended
primarily for undergraduate and graduate mathematics
students.
This text introduces undergraduates to the theory of
computation, with an emphasis on formal languages,
automata and abstract models of computation and
computability. Features include an introduction to
computational complexity and NP-completeness, numerous
examples, and inclusion of Ogden's Lemma.
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 focus of this book is the P versus NP Question and the
theory of NP-completeness. It also provides adequate
preliminaries regarding computational problems and
computational models. The P versus NP Question asks
whether or not finding solutions is harder than checking the
correctness of solutions. An alternative formulation asks
whether or not discovering proofs is harder than verifying their
correctness. It is widely believed that the answer to these
equivalent formulations is positive, and this is captured by
saying that P is different from NP. Although the P versus NP
Question remains unresolved, the theory of NP-completeness
offers evidence for the intractability of specific problems in NP
by showing that they are universal for the entire class.
Amazingly enough, NP-complete problems exist, and
furthermore hundreds of natural computational problems
arising in many different areas of mathematics and science
are NP-complete.
The theme of this book is formed by a pair of concepts: the
concept of formal language as carrier of the precise
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expression of meaning, facts and problems, and the concept
of algorithm or calculus, i.e. a formally operating procedure
for the solution of precisely described questions and
problems. The book is a unified introduction to the modern
theory of these concepts, to the way in which they developed
first in mathematical logic and computability theory and later
in automata theory, and to the theory of formal languages and
complexity theory. Apart from considering the fundamental
themes and classical aspects of these areas, the subject
matter has been selected to give priority throughout to the
new aspects of traditional questions, results and methods
which have developed from the needs or knowledge of
computer science and particularly of complexity theory. It is
both a textbook for introductory courses in the abovementioned disciplines as well as a monograph in which
further results of new research are systematically presented
and where an attempt is made to make explicit the
connections and analogies between a variety of concepts and
constructions.
Merging fundamental concepts of analysis and recursion
theory to a new exciting theory, this book provides a solid
fundament for studying various aspects of computability and
complexity in analysis. It is the result of an introductory
course given for several years and is written in a style
suitable for graduate-level and senior students in computer
science and mathematics. Many examples illustrate the new
concepts while numerous exercises of varying difficulty
extend the material and stimulate readers to work actively on
the text.
Juraj Hromkovic takes the reader on an elegant route through
the theoretical fundamentals of computer science. The author
shows that theoretical computer science is a fascinating
discipline, full of spectacular contributions and miracles. The
book also presents the development of the computer
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scientist's way of thinking as well as fundamental concepts
such as approximation and randomization in algorithmics, and
the basic ideas of cryptography and interconnection network
design.
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