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Computability Theory Herbert B. Enderton 2011 Computability Theory: An Introduction to Recursion
Theory, provides a concise, comprehensive, and authoritative introduction to contemporary
computability theory, techniques, and results. The basic concepts and techniques of 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 text 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 way. Frequent historical information presented
throughout More extensive motivation for each of the topics than other texts currently available
Connects with topics not included in other textbooks, such as complexity theory
Set Theory Daniel W. Cunningham 2016-07-18 Set theory can be considered a unifying theory for
mathematics. This book covers the fundamentals of the subject.
Discrete Mathematics László Lovász 2006-05-11 Aimed at undergraduate mathematics and computer
science students, this book is an excellent introduction to a lot of problems of discrete mathematics. It
discusses a number of selected results and methods, mostly from areas of combinatorics and graph
theory, and it uses proofs and problem solving to help students understand the solutions to problems.
Numerous examples, figures, and exercises are spread throughout the book.
Introduction to Set Theory Karel Hrbacek 1984
Elements of Set Theory Herbert B. Enderton 1977-05-23 This is an introductory undergraduate textbook
in set theory. In mathematics these days, essentially everything is a set. Some knowledge of set theory
is necessary part of the background everyone needs for further study of mathematics. It is also possible
to study set theory for its own interest--it is a subject with intruiging results anout simple objects. This
book starts with material that nobody can do without. There is no end to what can be learned of set
theory, but here is a beginning.
Set Theory Felix Hausdorff 2021-08-24 This work is a translation into English of the Third Edition of
the classic German language work Mengenlehre by Felix Hausdorff published in 1937. From the
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Preface (1937): “The present book has as its purpose an exposition of the most important theorems of
the theory of sets, along with complete proofs, so that the reader should not find it necessary to go
outside this book for supplementary details while, on the other hand, the book should enable him to
undertake a more detailed study of the voluminous literature on the subject. The book does not
presuppose any mathematical knowledge beyond the differential and integral calculus, but it does
require a certain maturity in abstract reasoning; qualified college seniors and first year graduate
students should have no difficulty in making the material their own … The mathematician will … find in
this book some things that will be new to him, at least as regards formal presentation and, in particular,
as regards the strengthening of theorems, the simplification of proofs, and the removal of unnecessary
hypotheses.”
A Logical Introduction to Proof Daniel W. Cunningham 2012-09-19 The book is intended for students
who want to learn how to prove theorems and be better prepared for the rigors required in more
advance mathematics. One of the key components in this textbook is the development of a methodology
to lay bare the structure underpinning the construction of a proof, much as diagramming a sentence
lays bare its grammatical structure. Diagramming a proof is a way of presenting the relationships
between the various parts of a proof. A proof diagram provides a tool for showing students how to write
correct mathematical proofs.
Sets, Logic, Computation Richard Zach 2021-07-13 A textbook on the semantics, proof theory, and
metatheory of first-order logic. It covers naive set theory, first-order logic, sequent calculus and natural
deduction, the completeness, compactness, and Löwenheim-Skolem theorems, Turing machines, and
the undecidability of the halting problem and of first-order logic. It is based on the Open Logic project,
and available for free download at slc.openlogicproject.org.
Metamath: A Computer Language for Mathematical Proofs Norman Megill 2019-06-06 Metamath is a
computer language and an associated computer program for archiving, verifying, and studying
mathematical proofs. The Metamath language is simple and robust, with an almost total absence of
hard-wired syntax, and we believe that it provides about the simplest possible framework that allows
essentially all of mathematics to be expressed with absolute rigor. While simple, it is also powerful; the
Metamath Proof Explorer (MPE) database has over 23,000 proven theorems and is one of the top
systems in the "Formalizing 100 Theorems" challenge. This book explains the Metamath language and
program, with specific emphasis on the fundamentals of the MPE database.
Handbook of Mathematical Logic Amsterdam 1977
Elements of Logic via Numbers and Sets D.L. Johnson 2012-12-06 In mathematics we are interested in
why a particular formula is true. Intuition and statistical evidence are insufficient, so we need to
construct a formal logical proof. The purpose of this book is to describe why such proofs are important,
what they are made of, how to recognize valid ones, how to distinguish different kinds, and how to
construct them. This book is written for 1st year students with no previous experience of formulating
proofs. Dave Johnson has drawn from his considerable experience to provide a text that concentrates on
the most important elements of the subject using clear, simple explanations that require no background
knowledge of logic. It gives many useful examples and problems, many with fully-worked solutions at
the end of the book. In addition to a comprehensive index, there is also a useful `Dramatis Personae` an
index to the many symbols introduced in the text, most of which will be new to students and which will
be used throughout their degree programme.
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The Logic Book Merrie Bergmann 2008-07-30 This leading text for symbolic or formal logic courses
presents all techniques and concepts with clear, comprehensive explanations, and includes a wealth of
carefully constructed examples. Its flexible organization (with all chapters complete and self-contained)
allows instructors the freedom to cover the topics they want in the order they choose.
Number Systems and the Foundations of Analysis Elliott Mendelson 2008 Geared toward
undergraduate and beginning graduate students, this study explores natural numbers, integers, rational
numbers, real numbers, and complex numbers. Numerous exercises and appendixes supplement the
text. 1973 edition.
Set Theory and its Philosophy Michael Potter 2004-01-15 Michael Potter presents a comprehensive new
philosophical introduction to set theory. Anyone wishing to work on the logical foundations of
mathematics must understand set theory, which lies at its heart. Potter offers a thorough account of
cardinal and ordinal arithmetic, and the various axiom candidates. He discusses in detail the project of
set-theoretic reduction, which aims to interpret the rest of mathematics in terms of set theory. The key
question here is how to deal with the paradoxes that bedevil set theory. Potter offers a strikingly simple
version of the most widely accepted response to the paradoxes, which classifies sets by means of a
hierarchy of levels. What makes the book unique is that it interweaves a careful presentation of the
technical material with a penetrating philosophical critique. Potter does not merely expound the theory
dogmatically but at every stage discusses in detail the reasons that can be offered for believing it to be
true. Set Theory and its Philosophy is a key text for philosophy, mathematical logic, and computer
science.
Logic for Mathematicians A. G. Hamilton 1988-09-29 In Logic for Mathematicians, author Hamilton
introduces the reader to the techniques and principle results of mathematical logic.
An Introduction to Gödel's Theorems Peter Smith 2007-07-26 Peter Smith examines Gödel's
Theorems, how they were established and why they matter.
Elements of Set Theory Herbert B. Enderton 1977-04-28 This is an introductory undergraduate textbook
in set theory. In mathematics these days, essentially everything is a set. Some knowledge of set theory
is necessary part of the background everyone needs for further study of mathematics. It is also possible
to study set theory for its own interest--it is a subject with intruiging results anout simple objects. This
book starts with material that nobody can do without. There is no end to what can be learned of set
theory, but here is a beginning.
Basic Set Theory Nikolai Konstantinovich Vereshchagin 2002 The main notions of set theory
(cardinals, ordinals, transfinite induction) are fundamental to all mathematicians, not only to those who
specialize in mathematical logic or set-theoretic topology. Basic set theory is generally given a brief
overview in courses on analysis, algebra, or topology, even though it is sufficiently important,
interesting, and simple to merit its own dedicated treatment. This book provides just that in the form of
a leisurely exposition for a diversified audience. It is suitable for a broad range of readers, from
undergraduate students to professional mathematicians who want to finally find out what transfinite
induction is and why it is always replaced by Zorn's Lemma. The text introduces all main subjects of
``naive'' (nonaxiomatic) set theory: functions, cardinalities, ordered and well-ordered sets, transfinite
induction and its applications, ordinals, and operations on ordinals. Included are discussions and proofs
of the Cantor-Bernstein Theorem, Cantor's diagonal method, Zorn's Lemma, Zermelo's Theorem, and
Hamel bases. With over 150 problems, the book is a complete and accessible introduction to the
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subject.
Plural Logic Alex Oliver 2016 Alex Oliver and Timothy Smiley provide a new account of plural logic.
They argue that there is such a thing as genuinely plural denotation in logic, and expound a framework
of ideas that includes the distinction between distributive and collective predicates, the theory of plural
descriptions, multivalued functions, and lists.
A Course in Model Theory Katrin Tent 2012-03-08 Concise introduction to current topics in model
theory, including simple and stable theories.
A First Course in Discrete Mathematics Brian Lian 2000-10-27 Drawing on many years'experience
of teaching discrete mathem atics to students of all levels, Anderson introduces such as pects as
enumeration, graph theory and configurations or arr angements. Starting with an introduction to
counting and rel ated problems, he moves on to the basic ideas of graph theor y with particular
emphasis on trees and planar graphs. He de scribes the inclusion-exclusion principle followed by partit
ions of sets which in turn leads to a study of Stirling and Bell numbers. Then follows a treatment of
Hamiltonian cycles, Eulerian circuits in graphs, and Latin squares as well as proof of Hall's theorem. He
concludes with the constructions of schedules and a brief introduction to block designs. Each chapter is
backed by a number of examples, with straightforw ard applications of ideas and more challenging
problems.
Axiomatic Set Theory Patrick Suppes 2012-05-04 Geared toward upper-level undergraduates and
graduate students, this treatment examines the basic paradoxes and history of set theory and advanced
topics such as relations and functions, equipollence, more. 1960 edition.
Principia Mathematica Alfred North Whitehead 1910
What Is Mathematics, Really? Reuben Hersh 1997-08-21 Most philosophers of mathematics treat it as
isolated, timeless, ahistorical, inhuman. Reuben Hersh argues the contrary, that mathematics must be
understood as a human activity, a social phenomenon, part of human culture, historically evolved, and
intelligible only in a social context. Hersh pulls the screen back to reveal mathematics as seen by
professionals, debunking many mathematical myths, and demonstrating how the "humanist" idea of the
nature of mathematics more closely resembles how mathematicians actually work. At the heart of his
book is a fascinating historical account of the mainstream of philosophy--ranging from Pythagoras,
Descartes, and Spinoza, to Bertrand Russell, David Hilbert, and Rudolph Carnap--followed by the
mavericks who saw mathematics as a human artifact, including Aristotle, Locke, Hume, Mill, and
Lakatos. What is Mathematics, Really? reflects an insider's view of mathematical life, and will be hotly
debated by anyone with an interest in mathematics or the philosophy of science.
The Foundations of Mathematics Kenneth Kunen 2009 Mathematical logic grew out of philosophical
questions regarding the foundations of mathematics, but logic has now outgrown its philosophical roots,
and has become an integral part of mathematics in general. This book is designed for students who plan
to specialize in logic, as well as for those who are interested in the applications of logic to other areas of
mathematics. Used as a text, it could form the basis of a beginning graduate-level course. There are
three main chapters: Set Theory, Model Theory, and Recursion Theory. The Set Theory chapter
describes the set-theoretic foundations of all of mathematics, based on the ZFC axioms. It also covers
technical results about the Axiom of Choice, well-orderings, and the theory of uncountable cardinals.
The Model Theory chapter discusses predicate logic and formal proofs, and covers the Completeness,
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Compactness, and Lowenheim-Skolem Theorems, elementary submodels, model completeness, and
applications to algebra. This chapter also continues the foundational issues begun in the set theory
chapter. Mathematics can now be viewed as formal proofs from ZFC. Also, model theory leads to models
of set theory. This includes a discussion of absoluteness, and an analysis of models such as H( ) and R( ).
The Recursion Theory chapter develops some basic facts about computable functions, and uses them to
prove a number of results of foundational importance; in particular, Church's theorem on the
undecidability of logical consequence, the incompleteness theorems of Godel, and Tarski's theorem on
the non-definability of truth.
Classic Set Theory D.C. Goldrei 2017-09-06 Designed for undergraduate students of set theory, Classic
Set Theory presents a modern perspective of the classic work of Georg Cantor and Richard Dedekin and
their immediate successors. This includes:The definition of the real numbers in terms of rational
numbers and ultimately in terms of natural numbersDefining natural numbers in terms of setsThe
potential paradoxes in set theoryThe Zermelo-Fraenkel axioms for set theoryThe axiom of choiceThe
arithmetic of ordered setsCantor's two sorts of transfinite number - cardinals and ordinals - and the
arithmetic of these.The book is designed for students studying on their own, without access to lecturers
and other reading, along the lines of the internationally renowned courses produced by the Open
University. There are thus a large number of exercises within the main body of the text designed to help
students engage with the subject, many of which have full teaching solutions. In addition, there are a
number of exercises without answers so students studying under the guidance of a tutor may be
assessed.Classic Set Theory gives students sufficient grounding in a rigorous approach to the
revolutionary results of set theory as well as pleasure in being able to tackle significant problems that
arise from the theory.
Logic and Structure Dirk van Dalen 2013-11-11 New corrected printing of a well-established text on
logic at the introductory level.
Real Analysis: A First Course, 2/E Gordon 2009-09
Computability Nigel Cutland 1980-06-19 What can computers do in principle? What are their inherent
theoretical limitations? The theoretical framework which enables such questions to be answered has
been developed over the last fifty years from the idea of a computable function - a function whose
values can be calculated in an automatic way.
Logic, Logic, and Logic George Boolos 1999 George Boolos was one of the most prominent and
influential logician-philosophers of recent times. This collection, nearly all chosen by Boolos himself
shortly before his death, includes thirty papers on set theory, second-order logic, and plural quantifiers;
on Frege, Dedekind, Cantor, and Russell; and on miscellaneous topics in logic and proof theory,
including three papers on various aspects of the Gödel theorems. Boolos is universally recognized as the
leader in the renewed interest in studies of Frege's work on logic and the philosophy of mathematics.
John Burgess has provided introductions to each of the three parts of the volume, and also an afterword
on Boolos's technical work in provability logic, which is beyond the scope of this volume.
Discrete Mathematics Jean Gallier 2011-02-01 This books gives an introduction to discrete mathematics
for beginning undergraduates. One of original features of this book is that it begins with a presentation
of the rules of logic as used in mathematics. Many examples of formal and informal proofs are given.
With this logical framework firmly in place, the book describes the major axioms of set theory and
introduces the natural numbers. The rest of the book is more standard. It deals with functions and
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relations, directed and undirected graphs, and an introduction to combinatorics. There is a section on
public key cryptography and RSA, with complete proofs of Fermat's little theorem and the correctness
of the RSA scheme, as well as explicit algorithms to perform modular arithmetic. The last chapter
provides more graph theory. Eulerian and Hamiltonian cycles are discussed. Then, we study flows and
tensions and state and prove the max flow min-cut theorem. We also discuss matchings, covering,
bipartite graphs.
A Mathematical Introduction to Logic Herbert Enderton 2001-01-23 A Mathematical Introduction to
Logic, Second Edition, offers increased flexibility with topic coverage, allowing for choice in how to
utilize the textbook in a course. The author has made this edition more accessible to better meet the
needs of today's undergraduate mathematics and philosophy students. It is intended for the reader who
has not studied logic previously, but who has some experience in mathematical reasoning. Material is
presented on computer science issues such as computational complexity and database queries, with
additional coverage of introductory material such as sets. * Increased flexibility of the text, allowing
instructors more choice in how they use the textbook in courses. * Reduced mathematical rigour to fit
the needs of undergraduate students
The Axiom of Choice Thomas J. Jech 2008-01-01 Comprehensive and self-contained text examines the
axiom's relative strengths and consequences, including its consistency and independence, relation to
permutation models, and examples and counterexamples of its use. 1973 edition.
Type Theory and Functional Programming Simon Thompson 1991 This book explores the role of MartinLof s constructive type theory in computer programming. The main focus of the book is how the theory
can be successfully applied in practice. Introductory sections provide the necessary background in
logic, lambda calculus and constructive mathematics, and exercises and chapter summaries are
included to reinforce understanding.
Mathematical Logic Joseph R. Shoenfield 2018-05-02 This classic introduction to the main areas of
mathematical logic provides the basis for a first graduate course in the subject. It embodies the
viewpoint that mathematical logic is not a collection of vaguely related results, but a coherent method
of attacking some of the most interesting problems, which face the mathematician. The author presents
the basic concepts in an unusually clear and accessible fashion, concentrating on what he views as the
central topics of mathematical logic: proof theory, model theory, recursion theory, axiomatic number
theory, and set theory. There are many exercises, and they provide the outline of what amounts to a
second book that goes into all topics in more depth. This book has played a role in the education of
many mature and accomplished researchers.
Provability, Computability and Reflection Lev D. Beklemishev 2009-06-17 Provability, Computability
and Reflection
A Shorter Model Theory Wilfrid Hodges 1997-04-10 This is an up-to-date textbook of model theory
taking the reader from first definitions to Morley's theorem and the elementary parts of stability theory.
Besides standard results such as the compactness and omitting types theorems, it also describes
various links with algebra, including the Skolem-Tarski method of quantifier elimination, model
completeness, automorphism groups and omega-categoricity, ultraproducts, O-minimality and
structures of finite Morley rank. The material on back-and-forth equivalences, interpretations and zeroone laws can serve as an introduction to applications of model theory in computer science. Each chapter
finishes with a brief commentary on the literature and suggestions for further reading. This book will
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benefit graduate students with an interest in model theory.
Propositional and Predicate Calculus: A Model of Argument Derek Goldrei 2005-12-27 Designed
specifically for guided independent study. Features a wealth of worked examples and exercises, many
with full teaching solutions, that encourage active participation in the development of the material. It
focuses on core material and provides a solid foundation for further study.
Discrete Mathematics Using a Computer Cordelia Hall 2013-04-17 Several areas of mathematics
find application throughout computer science, and all students of computer science need a practical
working understanding of them. These core subjects are centred on logic, sets, recursion, induction,
relations and functions. The material is often called discrete mathematics, to distinguish it from the
traditional topics of continuous mathematics such as integration and differential equations. The central
theme of this book is the connection between computing and discrete mathematics. This connection is
useful in both directions: • Mathematics is used in many branches of computer science, in applica tions
including program specification, datastructures,design and analysis of algorithms, database systems,
hardware design, reasoning about the correctness of implementations, and much more; • Computers
can help to make the mathematics easier to learn and use, by making mathematical terms executable,
making abstract concepts more concrete, and through the use of software tools such as proof checkers.
These connections are emphasised throughout the book. Software tools (see Appendix A) enable the
computer to serve as a calculator, but instead of just doing arithmetic and trigonometric functions, it
will be used to calculate with sets, relations, functions, predicates and inferences. There are also special
software tools, for example a proof checker for logical proofs using natural deduction.
Foundations of Analysis Edmund Landau 2021-02 Natural numbers, zero, negative integers, rational
numbers, irrational numbers, real numbers, complex numbers, . . ., and, what are numbers? The most
accurate mathematical answer to the question is given in this book.
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