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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 in-depth,
rigorous study of topology.
A rigorous introduction to geometric and topological inference, for anyone interested in
a geometric approach to data science.
Author has written several excellent Springer books.; This book is a sequel to
Introduction to Topological Manifolds; Careful and illuminating explanations, excellent
diagrams and exemplary motivation; Includes short preliminary sections before each
section explaining what is ahead and why
This book is written as a textbook on algebraic topology. The first part covers the
material for two introductory courses about homotopy and homology. The second part
presents more advanced applications and concepts (duality, characteristic classes,
homotopy groups of spheres, bordism). The author recommends starting an
introductory course with homotopy theory. For this purpose, classical results are
presented with new elementary proofs. Alternatively, one could start more traditionally
with singular and axiomatic homology. Additional chapters are devoted to the geometry
of manifolds, cell complexes and fibre bundles. A special feature is the rich supply of
nearly 500 exercises and problems. Several sections include topics which have not
appeared before in textbooks as well as simplified proofs for some important results.
Prerequisites are standard point set topology (as recalled in the first chapter),
elementary algebraic notions (modules, tensor product), and some terminology from
category theory. The aim of the book is to introduce advanced undergraduate and
graduate (master's) students to basic tools, concepts and results of algebraic topology.
Sufficient background material from geometry and algebra is included.
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
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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.
Originally published: Philadelphia: Saunders College Publishing, 1989; slightly
corrected.
Combining concepts from topology and algorithms, this book delivers what its title
promises: an introduction to the field of computational topology. Starting with motivating
problems in both mathematics and computer science and building up from classic
topics in geometric and algebraic topology, the third part of the text advances to
persistent homology. This point of view is critically important in turning a mostly
theoretical field of mathematics into one that is relevant to a multitude of disciplines in
the sciences and engineering. The main approach is the discovery of topology through
algorithms. The book is ideal for teaching a graduate or advanced undergraduate
course in computational topology, as it develops all the background of both the
mathematical and algorithmic aspects of the subject from first principles. Thus the text
could serve equally well in a course taught in a mathematics department or computer
science department.
Topology
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.
This book uses elementary versions of modern methods found in sophisticated
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.
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.
Differential Topology provides an elementary and intuitive introduction to the study of
smooth manifolds. In the years since its first publication, Guillemin and Pollack's book
has become a standard text on the subject. It is a jewel of mathematical exposition,
judiciously picking exactly the right mixture of detail and generality to display the
richness within. The text is mostly self-contained, requiring only undergraduate analysis
and linear algebra. By relying on a unifying idea--transversality--the authors are able to
avoid the use of big machinery or ad hoc techniques to establish the main results. In
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this way, they present intelligent treatments of important theorems, such as the
Lefschetz fixed-point theorem, the Poincaré-Hopf index theorem, and Stokes theorem.
The book has a wealth of exercises of various types. Some are routine explorations of
the main material. In others, the students are guided step-by-step through proofs of
fundamental results, such as the Jordan-Brouwer separation theorem. An exercise
section in Chapter 4 leads the student through a construction of de Rham cohomology
and a proof of its homotopy invariance. The book is suitable for either an introductory
graduate course or an advanced undergraduate course.
Topology continues to be a topic of prime importance in contemporary mathematics,
but until the publication of this book there were few if any introductions to topology for
undergraduates. This book remedied that need by offering a carefully thought-out,
graduated approach to point set topology at the undergraduate level. To make the book
as accessible as possible, the author approaches topology from a geometric and
axiomatic standpoint; geometric, because most students come to the subject with a
good deal of geometry behind them, enabling them to use their geometric intuition;
axiomatic, because it parallels the student's experience with modern algebra, and
keeps the book in harmony with current trends in mathematics. After a discussion of
such preliminary topics as the algebra of sets, Euler-Venn diagrams and infinite sets,
the author takes up basic definitions and theorems regarding topological spaces
(Chapter 1). The second chapter deals with continuous functions (mappings) and
homeomorphisms, followed by two chapters on special types of topological spaces
(varieties of compactness and varieties of connectedness). Chapter 5 covers metric
spaces. Since basic point set topology serves as a foundation not only for functional
analysis but also for more advanced work in point set topology and algebraic topology,
the author has included topics aimed at students with interests other than analysis.
Moreover, Dr. Baum has supplied quite detailed proofs in the beginning to help
students approaching this type of axiomatic mathematics for the first time. Similarly, in
the first part of the book problems are elementary, but they become progressively more
difficult toward the end of the book. References have been supplied to suggest further
reading to the interested student.
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.
A short introduction ideal for students learning category theory for the first time.
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.
Over 140 examples, preceded by a succinct exposition of general topology and basic
terminology. Each example treated as a whole. Numerous problems and exercises
correlated with examples. 1978 edition. Bibliography.
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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 such as the Inverse and Implicit
Function theorems, Lagrange's multiplier rule, Fubini's theorem, the change of variables
formula, Green's, Stokes' and Gauss' theorems are proved in detail and many of them
with novel proofs. The authors develop the theory in a logical sequence building one
result upon the other, enriching the development with numerous explanatory remarks
and historical footnotes. A number of well chosen illustrative examples and counter-
examples clarify matters and teach the reader how to apply these results and solve
problems in mathematics, the 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,
Sard's theorem , the Weierstrass approximation theorem, the Fourier transform, Vector
fields on spheres, Brouwer's fixed point theorem, Whitney's embedding theorem,
Picard's theorem, and Hermite polynomials are discussed in stared sections.
This book presents a geometric introduction to the homology of topological spaces and
the cohomology of smooth manifolds. The author introduces a new class of stratified
spaces, so-called stratifolds. He derives basic concepts from differential topology such
as Sard's theorem, partitions of unity and transversality. Based on this, homology
groups are constructed in the framework of stratifolds and the homology axioms are
proved. This implies that for nice spaces these homology groups agree with ordinary
singular homology. Besides the standard computations of homology groups using the
axioms, straightforward constructions of important homology classes are given. The
author also defines stratifold cohomology groups following an idea of Quillen. Again,
certain important cohomology classes occur very naturally in this description, for
example, the characteristic classes which are constructed in the book and applied later
on. One of the most fundamental results, Poincare duality, is almost a triviality in this
approach. Some fundamental invariants, such as the Euler characteristic and the
signature, are derived from (co)homology groups. These invariants play a significant
role in some of the most spectacular results in differential topology. In particular, the
author proves a special case of Hirzebruch's signature theorem and presents as a
highlight Milnor's exotic 7-spheres. This book is based on courses the author taught in
Mainz and Heidelberg. Readers should be familiar with the basic notions of point-set
topology and differential topology. The book can be used for a combined introduction to
differential and algebraic topology, as well as for a quick presentation of (co)homology
in a course about differential geometry.
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.
One of the best available works on matrix theory in the context of modern algebra, this
text bridges the gap between ordinary undergraduate studies and completely abstract
mathematics. 1952 edition.
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 proofs and
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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.
This text contains a detailed introduction to general topology and an introduction to
algebraic topology via its most classical and elementary segment. Proofs of theorems
are separated from their formulations and are gathered at the end of each chapter,
making this book appear like a problem book and also giving it appeal to the expert as
a handbook. The book includes about 1,000 exercises.
Among the traditional purposes of such an introductory course is the training of a
student in the conventions of pure mathematics: acquiring a feeling for what is
considered a proof, and supplying literate written arguments to support mathematical
propositions. To this extent, more than one proof is included for a theorem - where this
is considered beneficial - so as to stimulate the students' reasoning for alternate
approaches and ideas. The second half of this book, and consequently the second
semester, covers differentiation and integration, as well as the connection between
these concepts, as displayed in the general theorem of Stokes. Also included are some
beautiful applications of this theory, such as Brouwer's fixed point theorem, and the
Dirichlet principle for harmonic functions. Throughout, reference is made to earlier
sections, so as to reinforce the main ideas by repetition. Unique in its applications to
some topics not usually covered at this level.
‘A Concise Introduction to the Theory of Integration’ was once a best-selling Birkhäuser title
which published 3 editions. This manuscript is a substantial revision of the material. Chapter
one now includes a section about the rate of convergence of Riemann sums. The second
chapter now covers both Lebesgue and Bernoulli measures, whose relation to one another is
discussed. The third chapter now includes a proof of Lebesgue's differential theorem for all
monotone functions. This is a beautiful topic which is not often covered. The treatment of
surface measure and the divergence theorem in the fifth chapter has been improved. Loose
ends from the discussion of the Euler-MacLauren in Chapter I are tied together in Chapter
seven. Chapter eight has been expanded to include a proof of Carathéory's method for
constructing measures; his result is applied to the construction of Hausdorff measures. The
new material is complemented by the addition of several new problems based on that material.
"Topology of Metric Spaces gives a very streamlined development of a course in metric space
topology emphasizing only the most useful concepts, concrete spaces and geometric ideas to
encourage geometric thinking, to treat this as a preparatory ground for a general topology
course, to use this course as a surrogate for real analysis and to help the students gain some
perspective of modern analysis." "Eminently suitable for self-study, this book may also be used
as a supplementary text for courses in general (or point-set) topology so that students will
acquire a lot of concrete examples of spaces and maps."--BOOK JACKET.
Concise undergraduate introduction to fundamentals of topology — clearly and engagingly
written, and filled with stimulating, imaginative exercises. Topics include set theory, metric and
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topological spaces, connectedness, and compactness. 1975 edition.
From the reviews: "...one of the best textbooks introducing several generations of
mathematicians to higher mathematics. ... This excellent book is highly recommended both to
instructors and students." --Acta Scientiarum Mathematicarum, 1991
Topology is a large subject with many branches broadly categorized as algebraic topology,
point-set topology, and geometric topology. Point-set topology is the main language for a broad
variety of mathematical disciplines. Algebraic topology serves as a powerful tool for studying
the problems in geometry and numerous other areas of mathematics. Elements of Topology
provides a basic introduction to point-set topology and algebraic topology. It is intended for
advanced undergraduate and beginning graduate students with working knowledge of analysis
and algebra. Topics discussed include the theory of convergence, function spaces, topological
transformation groups, fundamental groups, and covering spaces. The author makes the
subject accessible by providing more than 250 worked examples and counterexamples with
applications. The text also includes numerous end-of-section exercises to put the material into
context.
This book contains a selection of more than 500 mathematical problems and their solutions
from the PhD qualifying examination papers of more than ten famous American universities.
The mathematical problems cover six aspects of graduate school mathematics: Algebra,
Topology, Differential Geometry, Real Analysis, Complex Analysis and Partial Differential
Equations. While the depth of knowledge involved is not beyond the contents of the textbooks
for graduate students, discovering the solution of the problems requires a deep understanding
of the mathematical principles plus skilled techniques. For students, this book is a valuable
complement to textbooks. Whereas for lecturers teaching graduate school mathematics, it is a
helpful reference.
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.
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.
This book grew out of a graduate course on 3-manifolds and is intended for a
mathematically experienced audience that is new to low-dimensional topology.
The exposition begins with the definition of a manifold, explores possible
additional structures on manifolds, discusses the classification of surfaces,
introduces key foundational results for 3-manifolds, and provides an overview of
knot theory. It then continues with more specialized topics by briefly considering
triangulations of 3-manifolds, normal surface theory, and Heegaard splittings.
The book finishes with a discussion of topics relevant to viewing 3-manifolds via
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the curve complex. With about 250 figures and more than 200 exercises, this
book can serve as an excellent overview and starting point for the study of
3-manifolds.
Building on rudimentary knowledge of real analysis, point-set topology, and basic
algebra, Basic Algebraic Topology provides plenty of material for a two-semester
course in algebraic topology. The book first introduces the necessary
fundamental concepts, such as relative homotopy, fibrations and cofibrations,
category theory, cell complexes, and si
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.
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.
Designed for the undergraduate student with a calculus background but no prior
experience with complex analysis, this text discusses the theory of the most
relevant mathematical topics in a student-friendly manner. With a clear and
straightforward writing style, concepts are introduced through numerous
examples, illustrations, and applications. Each section of the text contains an
extensive exercise set containing a range of computational, conceptual, and
geometric problems. In the text and exercises, students are guided and
supported through numerous proofs providing them with a higher level of
mathematical insight and maturity. Each chapter contains a separate section
devoted exclusively to the applications of complex analysis to science and
engineering, providing students with the opportunity to develop a practical and
clear understanding of complex analysis. The Mathematica syntax from the
second edition has been updated to coincide with version 8 of the software. --
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.
Accessible, concise, and self-contained, this book offers an outstanding
introduction to three related subjects: differential geometry, differential topology,
and dynamical systems. Topics of special interest addressed in the book include
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Brouwer's fixed point theorem, Morse Theory, and the geodesic flow. Smooth
manifolds, Riemannian metrics, affine connections, the curvature tensor,
differential forms, and integration on manifolds provide the foundation for many
applications in dynamical systems and mechanics. The authors also discuss the
Gauss-Bonnet theorem and its implications in non-Euclidean geometry models.
The differential topology aspect of the book centers on classical, transversality
theory, Sard's theorem, intersection theory, and fixed-point theorems. The
construction of the de Rham cohomology builds further arguments for the strong
connection between the differential structure and the topological structure. It also
furnishes some of the tools necessary for a complete understanding of the Morse
theory. These discussions are followed by an introduction to the theory of
hyperbolic systems, with emphasis on the quintessential role of the geodesic
flow. The integration of geometric theory, topological theory, and concrete
applications to dynamical systems set this book apart. With clean, clear prose
and effective examples, the authors' intuitive approach creates a treatment that is
comprehensible to relative beginners, yet rigorous enough for those with more
background and experience in the field.
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.
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