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Principles of Topology
This introduction to some basic ideas in algebraic topology is devoted to the
foundations and applications of homology theory. After the essentials of singular
homology and some important applications are given, successive topics covered
include attaching spaces, finite CW complexes, cohomology products, manifolds,
Poincare duality, and fixed point theory. This second edition includes a chapter on
covering spaces and many new exercises.

Topology
This textbook on elementary topology contains a detailed introduction to general
topology and an introduction to algebraic topology via its most classical and
elementary segment centered at the notions of fundamental group and covering
space. The book is tailored for the reader who is determined to work actively. The
proofs of theorems are separated from their formulations and are gathered at the
end of each chapter. This makes the book look like a pure problem book and
encourages the reader to think through each formulation. A reader who prefers a
more traditional style can either find the proofs at the end of the chapter or skip
them altogether. This style also caters to the expert who needs a handbook and
prefers formulations not overshadowed by proofs. Most of the proofs are simple
and easy to discover. The book can be useful and enjoyable for readers with quite
different backgrounds and interests. The text is structured in such a way that it is
easy to determine what to expect from each piece and how to use it. There is core
material, which makes up a relatively small part of the book. The core material is
interspersed with examples, illustrative and training problems, and relevant
discussions. The reader who has mastered the core material acquires a strong
background in elementary topology and will feel at home in the environment of
abstract mathematics. With almost no prerequisites (except real numbers), the
book can serve as a text for a course on general and beginning algebraic topology.

An Introduction to Hilbert Space
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How many dimensions does our universe require for a comprehensive physical
description? In 1905, Poincare argued philosophically about the necessity of the
three familiar dimensions, while recent research is based on 11 dimensions or even
23 dimensions. The notion of dimension itself presented a basic problem to the
pioneers of topology. Cantor asked if dimension was a topological feature of
Euclidean space. To answer this question, some important topological ideas were
introduced by Brouwer, giving shape to a subject whose development dominated
the twentieth century. The basic notions in topology are varied and a
comprehensive grounding in point-set topology, the definition and use of the
fundamental group, and the beginnings of homology theory requires considerable
time. The goal of this book is a focused introduction through these classical topics,
aiming throughout at the classical result of the Invariance of Dimension. This text
is based on the author's course given at Vassar College and is intended for
advanced undergraduate students. It is suitable for a semester-long course on
topology for students who have studied real analysis and linear algebra. It is also a
good choice for a capstone course, senior seminar, or independent study.

Persistence Theory: From Quiver Representations to Data
Analysis
This should be a revelation for mathematics undergraduates. Having evolved from
Runde’s notes for an introductory topology course at the University of Alberta, this
essential text provides a concise introduction to set-theoretic topology, as well as
some algebraic topology. It is accessible to undergraduates from the second year
on, and even beginning graduate students can benefit from some sections. The
well-chosen selection of examples is accessible to students who have a
background in calculus and elementary algebra, but not necessarily in real or
complex analysis. In places, Runde’s text treats its material differently to other
books on the subject, providing a fresh perspective.

Functions of Several Real Variables
This text explains nontrivial applications of metric space topology to analysis.
Covers metric space, point-set topology, and algebraic topology. Includes
exercises, selected answers, and 51 illustrations. 1983 edition.

Introductory Topology
Elements of Algebraic Topology provides the most concrete approach to the
subject. With coverage of homology and cohomology theory, universal coefficient
theorems, Kunneth theorem, duality in manifolds, and applications to classical
theorems of point-set topology, this book is perfect for comunicating complex
topics and the fun nature of algebraic topology for beginners.

Beginning Topology
Originally published: Philadelphia: Saunders College Publishing, 1989; slightly
corrected.
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General Topology
Beginning Topology is designed to give undergraduate students a broad notion of
the scope of topology in areas of point-set, geometric, combinatorial, differential,
and algebraic topology, including an introduction to knot theory. A primary goal is
to expose students to some recent research and to get them actively involved in
learning. Exercises and open-ended projects are placed throughout the text,
making it adaptable to seminar-style classes. The book starts with a chapter
introducing the basic concepts of point-set topology, with examples chosen to
captivate students' imaginations while illustrating the need for rigor. Most of the
material in this and the next two chapters is essential for the remainder of the
book. One can then choose from chapters on map coloring, vector fields on
surfaces, the fundamental group, and knot theory. A solid foundation in calculus is
necessary, with some differential equations and basic group theory helpful in a
couple of chapters. Topics are chosen to appeal to a wide variety of students:
primarily upper-level math majors, but also a few freshmen and sophomores as
well as graduate students from physics, economics, and computer science. All
students will benefit from seeing the interaction of topology with other fields of
mathematics and science; some will be motivated to continue with a more indepth, rigorous study of topology.

Foundations of Topology
This book is intended as an elementary introduction to differential manifolds. The
authors concentrate on the intuitive geometric aspects and explain not only the
basic properties but also teach how to do the basic geometrical constructions. An
integral part of the work are the many diagrams which illustrate the proofs. The
text is liberally supplied with exercises and will be welcomed by students with
some basic knowledge of analysis and topology.

Topology
Topology is one of the most rapidly expanding areas of mathematical thought:
while its roots are in geometry and analysis, topology now serves as a powerful
tool in almost every sphere of mathematical study. This book is intended as a first
text in topology, accessible to readers with at least three semesters of a calculus
and analytic geometry sequence. In addition to superb coverage of the
fundamentals of metric spaces, topologies, convergence, compactness,
connectedness, homotopy theory, and other essentials, Elementary Topology gives
added perspective as the author demonstrates how abstract topological notions
developed from classical mathematics. For this second edition, numerous exercises
have been added as well as a section dealing with paracompactness and complete
regularity. The Appendix on infinite products has been extended to include the
general Tychonoff theorem; a proof of the Tychonoff theorem which does not
depend on the theory of convergence has also been added in Chapter 7.

A Taste of Topology
This book uses elementary versions of modern methods found in sophisticated
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mathematics to discuss portions of "advanced calculus" in which the subtlety of
the concepts and methods makes rigor difficult to attain at an elementary level.

Set Theory and Metric Spaces
Aimed at second year graduate students, this text introduces them to cohomology
theory (involving a rich interplay between algebra and topology) with a minimum
of prerequisites. No homological algebra is assumed beyond what is normally
learned in a first course in algebraic topology, and the basics of the subject, as well
as exercises, are given prior to discussion of more specialized topics.

Topology
Comprehensive text for beginning graduate-level students and professionals. "The
clarity of the author's thought and the carefulness of his exposition make reading
this book a pleasure." — Bulletin of the American Mathematical Society. 1955
edition.

Lectures on Algebraic Topology
Persistence theory emerged in the early 2000s as a new theory in the area of
applied and computational topology. This book provides a broad and modern view
of the subject, including its algebraic, topological, and algorithmic aspects. It also
elaborates on applications in data analysis. The level of detail of the exposition has
been set so as to keep a survey style, while providing sufficient insights into the
proofs so the reader can understand the mechanisms at work. The book is
organized into three parts. The first part is dedicated to the foundations of
persistence and emphasizes its connection to quiver representation theory. The
second part focuses on its connection to applications through a few selected
topics. The third part provides perspectives for both the theory and its applications.
The book can be used as a text for a course on applied topology or data analysis.

Calculus on Manifolds
This introduction to topology provides separate, in-depth coverage of both general
topology and algebraic topology. Includes many examples and figures. GENERAL
TOPOLOGY. Set Theory and Logic. Topological Spaces and Continuous Functions.
Connectedness and Compactness. Countability and Separation Axioms. The
Tychonoff Theorem. Metrization Theorems and paracompactness. Complete Metric
Spaces and Function Spaces. Baire Spaces and Dimension Theory. ALGEBRAIC
TOPOLOGY. The Fundamental Group. Separation Theorems. The Seifert-van
Kampen Theorem. Classification of Surfaces. Classification of Covering Spaces.
Applications to Group Theory. For anyone needing a basic, thorough, introduction
to general and algebraic topology and its applications.

Elementary Topology
This is an introductory textbook on general and algebraic topology, aimed at
anyone with a basic knowledge of calculus and linear algebra. It provides full
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proofs and includes many examples and exercises. The covered topics include: set
theory and cardinal arithmetic; axiom of choice and Zorn's lemma; topological
spaces and continuous functions; connectedness and compactness; Alexandrov
compactification; quotient topologies; countability and separation axioms; prebasis
and Alexander's theorem; the Tychonoff theorem and paracompactness; complete
metric spaces and function spaces; Baire spaces; homotopy of maps; the
fundamental group; the van Kampen theorem; covering spaces; Brouwer and
Borsuk's theorems; free groups and free product of groups; and basic category
theory. While it is very concrete at the beginning, abstract concepts are gradually
introduced. It is suitable for anyone needing a basic, comprehensive introduction
to general and algebraic topology and its applications.

A First Course in Topology
This book surveys the fundamental ideas of algebraic topology. The first part
covers the fundamental group, its definition and application in the study of
covering spaces. The second part turns to homology theory including cohomology,
cup products, cohomology operations and topological manifolds. The final part is
devoted to Homotropy theory, including basic facts about homotropy groups and
applications to obstruction theory.

Algebraic Topology
Algebraic topology is a basic part of modern mathematics, and some knowledge of
this area is indispensable for any advanced work relating to geometry, including
topology itself, differential geometry, algebraic geometry, and Lie groups. This
book provides a detailed treatment of algebraic topology both for teachers of the
subject and for advanced graduate students in mathematics either specializing in
this area or continuing on to other fields. J. Peter May's approach reflects the
enormous internal developments within algebraic topology over the past several
decades, most of which are largely unknown to mathematicians in other fields. But
he also retains the classical presentations of various topics where appropriate.
Most chapters end with problems that further explore and refine the concepts
presented. The final four chapters provide sketches of substantial areas of
algebraic topology that are normally omitted from introductory texts, and the book
concludes with a list of suggested readings for those interested in delving further
into the field.

A Concise Course in Algebraic Topology
This textbook is an introduction to the theory of Hilbert space and its applications.
The notion of Hilbert space is central in functional analysis and is used in numerous
branches of pure and applied mathematics. Dr Young has stressed applications of
the theory, particularly to the solution of partial differential equations in
mathematical physics and to the approximation of functions in complex analysis.
Some basic familiarity with real analysis, linear algebra and metric spaces is
assumed, but otherwise the book is self-contained. It is based on courses given at
the University of Glasgow and contains numerous examples and exercises (many
with solutions). Thus it will make an excellent first course in Hilbert space theory at
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either undergraduate or graduate level and will also be of interest to electrical
engineers and physicists, particularly those involved in control theory and filter
design.

Functional Analysis, Sobolev Spaces and Partial Differential
Equations
Learn the basics of point-set topology with the understanding of its real-world
application to a variety of other subjects including science, economics,
engineering, and other areas of mathematics. KEY TOPICS: Introduces topology as
an important and fascinating mathematics discipline to retain the readers interest
in the subject. Is written in an accessible way for readers to understand the
usefulness and importance of the application of topology to other fields. Introduces
topology concepts combined with their real-world application to subjects such DNA,
heart stimulation, population modeling, cosmology, and computer graphics. Covers
topics including knot theory, degree theory, dynamical systems and chaos, graph
theory, metric spaces, connectedness, and compactness. MARKET: A useful
reference for readers wanting an intuitive introduction to topology.

Basic Category Theory
This second edition presents a collection of exercises on the theory of analytic
functions, including completed and detailed solutions. It introduces students to
various applications and aspects of the theory of analytic functions not always
touched on in a first course, while also addressing topics of interest to electrical
engineering students (e.g., the realization of rational functions and its connections
to the theory of linear systems and state space representations of such systems). It
provides examples of important Hilbert spaces of analytic functions (in particular
the Hardy space and the Fock space), and also includes a section reviewing
essential aspects of topology, functional analysis and Lebesgue integration.
Benefits of the 2nd edition Rational functions are now covered in a separate
chapter. Further, the section on conformal mappings has been expanded.

Algebraic Topology
Among the best available reference introductions to general topology, this volume
is appropriate for advanced undergraduate and beginning graduate students.
Includes historical notes and over 340 detailed exercises. 1970 edition. Includes 27
figures.

Homology Theory
For a senior undergraduate or first year graduate-level course in Introduction to
Topology. Appropriate for a one-semester course on both general and algebraic
topology or separate courses treating each topic separately. This text is designed
to provide instructors with a convenient single text resource for bridging between
general and algebraic topology courses. Two separate, distinct sections (one on
general, point set topology, the other on algebraic topology) are each suitable for a
one-semester course and are based around the same set of basic, core topics.
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Optional, independent topics and applications can be studied and developed in
depth depending on course needs and preferences.

Cohomology of Groups
Topology is a branch of pure mathematics that deals with the abstract
relationships found in geometry and analysis. Written with the mature student in
mind, Foundations of Topology, Second Edition, provides a user-friendly, clear, and
concise introduction to this fascinating area of mathematics. The author introduces
topics that are well-motivated with thorough proofs, that make them easy to
follow. Historical comments are dispersed throughout the text, and exercises,
varying in degree of difficulty, are found at the end of each chapter. Foundations of
Topology is an excellent text for teaching students how to develop the skills for
writing clear and precise proofs.

Introduction to Differential Topology
Analysis On Manifolds
Superb one-year course in classical topology. Topological spaces and functions,
point-set topology, much more. Examples and problems. Bibliography. Index.

Elementary Topology
This welcome boon for students of algebraic topology cuts a much-needed central
path between other texts whose treatment of the classification theorem for
compact surfaces is either too formalized and complex for those without detailed
background knowledge, or too informal to afford students a comprehensive insight
into the subject. Its dedicated, student-centred approach details a near-complete
proof of this theorem, widely admired for its efficacy and formal beauty. The
authors present the technical tools needed to deploy the method effectively as well
as demonstrating their use in a clearly structured, worked example. Ideal for
students whose mastery of algebraic topology may be a work-in-progress, the text
introduces key notions such as fundamental groups, homology groups, and the
Euler-Poincaré characteristic. These prerequisites are the subject of detailed
appendices that enable focused, discrete learning where it is required, without
interrupting the carefully planned structure of the core exposition. Gently guiding
readers through the principles, theory, and applications of the classification
theorem, the authors aim to foster genuine confidence in its use and in so doing
encourage readers to move on to a deeper exploration of the versatile and
valuable techniques available in algebraic topology.

General Topology
This textbook in point set topology is aimed at an upper-undergraduate audience.
Its gentle pace will be useful to students who are still learning to write proofs.
Prerequisites include calculus and at least one semester of analysis, where the
student has been properly exposed to the ideas of basic set theory such as
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subsets, unions, intersections, and functions, as well as convergence and other
topological notions in the real line. Appendices are included to bridge the gap
between this new material and material found in an analysis course. Metric spaces
are one of the more prevalent topological spaces used in other areas and are
therefore introduced in the first chapter and emphasized throughout the text. This
also conforms to the approach of the book to start with the particular and work
toward the more general. Chapter 2 defines and develops abstract topological
spaces, with metric spaces as the source of inspiration, and with a focus on
Hausdorff spaces. The final chapter concentrates on continuous real-valued
functions, culminating in a development of paracompact spaces.

Essential Topology
This is a book that could profitably be read by many graduate students or by
seniors in strong major programs has a number of good features. There are many
informal comments scattered between the formal development of theorems and
these are done in a light and pleasant style. There is a complete proof of the
equivalence of the axiom of choice, Zorn's Lemma, and well-ordering, as well as a
discussion of the use of these concepts. There is also an interesting discussion of
the continuum problem The presentation of metric spaces before topological
spaces should be welcomed by most students, since metric spaces are much closer
to the ideas of Euclidean spaces with which they are already familiar. --Canadian
Mathematical Bulletin Kaplansky has a well-deserved reputation for his expository
talents. The selection of topics is excellent. -- Lance Small, UC San Diego This book
is based on notes from a course on set theory and metric spaces taught by Edwin
Spanier, and also incorporates with his permission numerous exercises from those
notes. The volume includes an Appendix that helps bridge the gap between metric
and topological spaces, a Selected Bibliography, and an Index.

Introduction to Topology
A short introduction ideal for students learning category theory for the first time.

Topology: Pearson New International Edition
Designed to provide instructors with a single text resource for bridging between
general and algebraic topology courses. Two separate, distinct sections (one on
general, point set topology, the other on algebraic topology) are suitable for a onesemester course and are based around the same set of basic, core topics.

Elements Of Algebraic Topology
The book offers a good introduction to topology through solved exercises. It is
mainly intended for undergraduate students. Most exercises are given with
detailed solutions. In the second edition, some significant changes have been
made, other than the additional exercises. There are also additional proofs (as
exercises) of many results in the old section "What You Need To Know", which has
been improved and renamed in the new edition as "Essential Background". Indeed,
it has been considerably beefed up as it now includes more remarks and results for
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readers' convenience. The interesting sections "True or False" and "Tests" have
remained as they were, apart from a very few changes.

Introduction to Topology
This textbook is a completely revised, updated, and expanded English edition of
the important Analyse fonctionnelle (1983). In addition, it contains a wealth of
problems and exercises (with solutions) to guide the reader. Uniquely, this book
presents in a coherent, concise and unified way the main results from functional
analysis together with the main results from the theory of partial differential
equations (PDEs). Although there are many books on functional analysis and many
on PDEs, this is the first to cover both of these closely connected topics. Since the
French book was first published, it has been translated into Spanish, Italian,
Japanese, Korean, Romanian, Greek and Chinese. The English edition makes a
welcome addition to this list.

Elementary Differential Topology
Annotation The Description for this book, Elementary Differential Topology.
(AM-54), will be forthcoming.

Topology
This book brings the most important aspects of modern topology within reach of a
second-year undergraduate student. It successfully unites the most exciting
aspects of modern topology with those that are most useful for research, leaving
readers prepared and motivated for further study. Written from a thoroughly
modern perspective, every topic is introduced with an explanation of why it is
being studied, and a huge number of examples provide further motivation. The
book is ideal for self-study and assumes only a familiarity with the notion of
continuity and basic algebra.

A Guide to the Classification Theorem for Compact Surfaces
This book begins with the basics of the geometry and topology of Euclidean space
and continues with the main topics in the theory of functions of several real
variables including limits, continuity, differentiation and integration. All topics and
in particular, differentiation and integration, are treated in depth and with
mathematical rigor. The classical theorems of differentiation and integration are
proved in detail and many of them with novel proofs. The authors develop the
theory in a logical sequence building one theorem upon the other, enriching the
development with numerous explanatory remarks and historical footnotes. A
number of well chosen illustrative examples and counter-examples clarify the
theory and teach the reader how to apply it to solve problems in mathematics and
other sciences and economics. Each of the chapters concludes with groups of
exercises and problems, many of them with detailed solutions while others with
hints or final answers. More advanced topics, such as Morse's lemma, Brouwer's
fixed point theorem, Picard's theorem and the Weierstrass approximation theorem
are discussed in stared sections.
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A Course in Point Set Topology
A readable introduction to the subject of calculus on arbitrary surfaces or
manifolds. Accessible to readers with knowledge of basic calculus and linear
algebra. Sections include series of problems to reinforce concepts.

Topology
This is essentially a book on singular homology and cohomology with special
emphasis on products and manifolds. It does not treat homotopy theory except for
some basic notions, some examples, and some applica tions of (co-)homology to
homotopy. Nor does it deal with general(-ised) homology, but many formulations
and arguments on singular homology are so chosen that they also apply to general
homology. Because of these absences I have also omitted spectral sequences,
their main applications in topology being to homotopy and general (co-)homology
theory. Cech cohomology is treated in a simple ad hoc fashion for locally compact
subsets of manifolds; a short systematic treatment for arbitrary spaces,
emphasizing the universal property of the Cech-procedure, is contained in an
appendix. The book grew out of a one-year's course on algebraic topology, and it
can serve as a text for such a course. For a shorter basic course, say of half a year,
one might use chapters II, III, IV (§§ 1-4), V (§§ 1-5, 7, 8), VI (§§ 3, 7, 9, 11, 12). As
prerequisites the student should know the elementary parts of general topology,
abelian group theory, and the language of categories - although our chapter I
provides a little help with the latter two. For pedagogical reasons, I have treated
integral homology only up to chapter VI; if a reader or teacher prefers to have
general coefficients from the beginning he needs to make only minor adaptions.

Topology
A Complex Analysis Problem Book
For a senior undergraduate or first year graduate-level course in Introduction to
Topology. Appropriate for a one-semester course on both general and algebraic
topology or separate courses treating each topic separately. This text is designed
to provide instructors with a convenient single text resource for bridging between
general and algebraic topology courses. Two separate, distinct sections (one on
general, point set topology, the other on algebraic topology) are each suitable for a
one-semester course and are based around the same set of basic, core topics.
Optional, independent topics and applications can be studied and developed in
depth depending on course needs and preferences.
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