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Massey Algebraic Topology
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.
An introductory textbook suitable for use in a course or for self-study, featuring broad coverage of the subject and a readable exposition,
with many examples and exercises.
To the Teacher. This book is designed to introduce a student to some of the important ideas of algebraic topology by emphasizing the re
lations of these ideas with other areas of mathematics. Rather than choosing one point of view of modem topology (homotopy theory,
simplicial complexes, singular theory, axiomatic homology, differ ential topology, etc.), we concentrate our attention on concrete prob
lems in low dimensions, introducing only as much algebraic machin ery as necessary for the problems we meet. This makes it possible to
see a wider variety of important features of the subject than is usual in a beginning text. The book is designed for students of mathematics
or science who are not aiming to become practicing algebraic topol ogists-without, we hope, discouraging budding topologists. We also
feel that this approach is in better harmony with the historical devel opment of the subject. What would we like a student to know after a
first course in to pology (assuming we reject the answer: half of what one would like the student to know after a second course in
topology)? Our answers to this have guided the choice of material, which includes: under standing the relation between homology and
integration, first on plane domains, later on Riemann surfaces and in higher dimensions; wind ing numbers and degrees of mappings, fixedpoint theorems; appli cations such as the Jordan curve theorem, invariance of domain; in dices of vector fields and Euler characteristics;
fundamental groups
A modern, example-driven introduction to cubical diagrams and related topics such as homotopy limits and cosimplicial spaces.
Basic Algebraic Topology
Elements Of Algebraic Topology
Knots and Links
The Mathematical Works of J.H.C. Whitehead Edited by I.M. James with a Biographical Note by M.H.A. Newman and Barbara
Whitehead,and a Mathematical Appreciation by John W. Milnor
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.
Based on lectures to advanced undergraduate and first-year graduate students, this is a thorough, sophisticated, and modern treatment of elementary
algebraic topology, essentially from a homotopy theoretic viewpoint. Author C.R.F. Maunder provides examples and exercises; and notes and references at
the end of each chapter trace the historical development of the subject.
This book is developed from lecture notes of William S. Massey's undergraduate and graduate courses at Yale over a period of several years. Professor
Massey has published many research articles on algebraic topology and related topics.
This textbook on homology and cohomology theory is geared towards the beginning graduate student. Singular homology theory is developed systematically,
avoiding all unnecessary definitions, terminology, and technical machinery. Wherever possible, the geometric motivation behind various algebraic
concepts is emphasized. The only formal prerequisites are knowledge of the basic facts of abelian groups and point set topology. Singular Homology
Theory is a continuation of t he author's earlier book, Algebraic Topology: An Introduction, which presents such important supplementary material as the
theory of the fundamental group and a thorough discussion of 2-dimensional manifolds. However, this earlier book is not a prerequisite for understanding
Singular Homology Theory.
An Introduction to Algebraic Topology
Topology I
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Differential Forms in Algebraic Topology
A Guide to the Classification Theorem for Compact Surfaces
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 nearcomplete 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.
Vladimir Abramovich Rokhlin (8/23/1919–12/03/1984) was one of the leading Russian mathematicians of the second part of the twentieth century. His main achievements were in algebraic topology,
real algebraic geometry, and ergodic theory. The volume contains the proceedings of the Conference on Topology, Geometry, and Dynamics: V. A. Rokhlin-100, held from August 19–23, 2019, at The
Euler International Mathematics Institute and the Steklov Institute of Mathematics, St. Petersburg, Russia. The articles deal with topology of manifolds, theory of cobordisms, knot theory, geometry of
real algebraic manifolds and dynamical systems and related topics. The book also contains Rokhlin's biography supplemented with copies of actual very interesting documents.
This book provides a working knowledge of those parts of exterior differential forms, differential geometry, algebraic and differential topology, Lie groups, vector bundles and Chern forms that are
essential for a deeper understanding of both classical and modern physics and engineering. Included are discussions of analytical and fluid dynamics, electromagnetism (in flat and curved space),
thermodynamics, the Dirac operator and spinors, and gauge fields, including Yang–Mills, the Aharonov–Bohm effect, Berry phase and instanton winding numbers, quarks and quark model for mesons.
Before discussing abstract notions of differential geometry, geometric intuition is developed through a rather extensive introduction to the study of surfaces in ordinary space. The book is ideal for
graduate and advanced undergraduate students of physics, engineering or mathematics as a course text or for self study. This third edition includes an overview of Cartan's exterior differential forms,
which previews many of the geometric concepts developed in the text.
This is a book in pure mathematics dealing with homotopy theory, one of the main branches of algebraic topology. The principal topics are as follows: Basic Homotopy; H-spaces and co-H-spaces;
fibrations and cofibrations; exact sequences of homotopy sets, actions, and coactions; homotopy pushouts and pullbacks; classical theorems, including those of Serre, Hurewicz, Blakers-Massey, and
Whitehead; homotopy Sets; homotopy and homology decompositions of spaces and maps; and obstruction theory. The underlying theme of the entire book is the Eckmann-Hilton duality theory. The
book can be used as a text for the second semester of an advanced ungraduate or graduate algebraic topology course.
Lecture Notes in Algebraic Topology
Introduction to Homotopy Theory
Singular Homology Theory
Algebraic Topology: An Intuitive Approach

The amount of algebraic topology a graduate student specializing in topology must learn can be intimidating. Moreover, by their second year of graduate studies, students must make the transition from
understanding simple proofs line-by-line to understanding the overall structure of proofs of difficult theorems. To help students make this transition, the material in this book is presented in an increasingly
sophisticated manner. It is intended to bridge the gap between algebraic and geometric topology, both by providing the algebraic tools that a geometric topologist needs and by concentrating on those areas
of algebraic topology that are geometrically motivated. Prerequisites for using this book include basic set-theoretic topology, the definition of CW-complexes, some knowledge of the fundamental
group/covering space theory, and the construction of singular homology. Most of this material is briefly reviewed at the beginning of the book. The topics discussed by the authors include typical material
for first- and second-year graduate courses. The core of the exposition consists of chapters on homotopy groups and on spectral sequences. There is also material that would interest students of geometric
topology (homology with local coefficients and obstruction theory) and algebraic topology (spectra and generalized homology), as well as preparation for more advanced topics such as algebraic $K$-theory
and the s-cobordism theorem. A unique feature of the book is the inclusion, at the end of each chapter, of several projects that require students to present proofs of substantial theorems and to write notes
accompanying their explanations. Working on these projects allows students to grapple with the ``big picture'', teaches them how to give mathematical lectures, and prepares them for participating in
research seminars. The book is designed as a textbook for graduate students studying algebraic and geometric topology and homotopy theory. It will also be useful for students from other fields such as
differential geometry, algebraic geometry, and homological algebra. The exposition in the text is clear; special cases are presented over complex general statements.
This text is intended as a one semester introduction to algebraic topology at the undergraduate and beginning graduate levels. Basically, it covers simplicial homology theory, the fundamental group,
covering spaces, the higher homotopy groups and introductory singular homology theory. The text follows a broad historical outline and uses the proofs of the discoverers of the important theorems when
this is consistent with the elementary level of the course. This method of presentation is intended to reduce the abstract nature of algebraic topology to a level that is palatable for the beginning student and
to provide motivation and cohesion that are often lacking in abstact treatments. The text emphasizes the geometric approach to algebraic topology and attempts to show the importance of topological
concepts by applying them to problems of geometry and analysis. The prerequisites for this course are calculus at the sophomore level, a one semester introduction to the theory of groups, a one semester
introduc tion to point-set topology and some familiarity with vector spaces. Outlines of the prerequisite material can be found in the appendices at the end of the text. It is suggested that the reader not spend
time initially working on the appendices, but rather that he read from the beginning of the text, referring to the appendices as his memory needs refreshing. The text is designed for use by college juniors of
normal intelligence and does not require "mathematical maturity" beyond the junior level.
Knot theory is a kind of geometry, and one whose appeal is very direct because the objects studied are perceivable and tangible in everyday physical space. It is a meeting ground of such diverse branches of
mathematics as group theory, matrix theory, number theory, algebraic geometry, and differential geometry, to name some of the more prominent ones. It had its origins in the mathematical theory of
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electricity and in primitive atomic physics, and there are hints today of new applications in certain branches of chemistryJ The outlines of the modern topological theory were worked out by Dehn,
Alexander, Reidemeister, and Seifert almost thirty years ago. As a subfield of topology, knot theory forms the core of a wide range of problems dealing with the position of one manifold imbedded within
another. This book, which is an elaboration of a series of lectures given by Fox at Haverford College while a Philips Visitor there in the spring of 1956, is an attempt to make the subject accessible to
everyone. Primarily it is a text book for a course at the junior-senior level, but we believe that it can be used with profit also by graduate students. Because the algebra required is not the familiar
commutative algebra, a disproportionate amount of the book is given over to necessary algebraic preliminaries.
Rolfsen's beautiful book on knots and links can be read by anyone, from beginner to expert, who wants to learn about knot theory. Beginners find an inviting introduction to the elements of topology,
emphasizing the tools needed for understanding knots, the fundamental group and van Kampen's theorem, for example, which are then applied to concrete problems, such as computing knot groups. For
experts, Rolfsen explains advanced topics, such as the connections between knot theory and surgery and how they are useful to understanding three-manifolds. Besides providing a guide to understanding
knot theory, the book offers 'practical' training. After reading it, you will be able to do many things: compute presentations of knot groups, Alexander polynomials, and other invariants; perform surgery on
three-manifolds; and visualize knots and their complements.It is characterized by its hands-on approach and emphasis on a visual, geometric understanding. Rolfsen offers invaluable insight and strikes a
perfect balance between giving technical details and offering informal explanations. The illustrations are superb, and a wealth of examples are included. Now back in print by the AMS, the book is still a
standard reference in knot theory. It is written in a remarkable style that makes it useful for both beginners and researchers. Particularly noteworthy is the table of knots and links at the end. This volume is
an excellent introduction to the topic and is suitable as a textbook for a course in knot theory or 3-manifolds. Other key books of interest on this topic available from the AMS are ""The Shoelace Book: A
Mathematical Guide to the Best (and Worst) Ways to Lace your Shoes"" and ""The Knot Book"".
Lectures on Algebraic Topology
A Concise Course in Algebraic Topology
Topology from the Differentiable Viewpoint
General Survey
Developed from a first-year graduate course in algebraic topology, this text is an informal introduction to some of the main ideas of
contemporary homotopy and cohomology theory. The materials are structured around four core areas: de Rham theory, the Cech-de Rham complex,
spectral sequences, and characteristic classes. By using the de Rham theory of differential forms as a prototype of cohomology, the
machineries of algebraic topology are made easier to assimilate. With its stress on concreteness, motivation, and readability, this book is
equally suitable for self-study and as a one-semester course in 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.
Algebraic Topology and basic homotopy theory form a fundamental building block for much of modern mathematics. These lecture notes represent
a culmination of many years of leading a two-semester course in this subject at MIT. The style is engaging and student-friendly, but precise.
Every lecture is accompanied by exercises. It begins slowly in order to gather up students with a variety of backgrounds, but gains pace as
the course progresses, and by the end the student has a command of all the basic techniques of classical homotopy theory.
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
A Basic Course in Algebraic Topology
Introduction to Knot Theory
Fundamentals of Algebraic Topology
Algebraic Topology

The single most difficult thing one faces when one begins to learn a new branch of mathematics is to get a feel for the mathematical sense of the subject. The purpose of this
book is to help the aspiring reader acquire this essential common sense about algebraic topology in a short period of time. To this end, Sato leads the reader through simple but
meaningful examples in concrete terms. Moreover, results are not discussed in their greatest possible generality, but in terms of the simplest and most essential cases. In
response to suggestions from readers of the original edition of this book, Sato has added an appendix of useful definitions and results on sets, general topology, groups and
such. He has also provided references. Topics covered include fundamental notions such as homeomorphisms, homotopy equivalence, fundamental groups and higher
homotopy groups, homology and cohomology, fiber bundles, spectral sequences and characteristic classes. Objects and examples considered in the text include the torus, the
Mobius strip, the Klein bottle, closed surfaces, cell complexes and vector bundles.
This rapid and concise presentation of the essential ideas and results of algebraic topology follows the axiomatic foundations pioneered by Eilenberg and Steenrod. The
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approach of the book is pragmatic: while most proofs are given, those that are particularly long or technical are omitted, and results are stated in a form that emphasizes practical
use over maximal generality. Moreover, to better reveal the logical structure of the subject, the separate roles of algebra and topology are illuminated. Assuming a background in
point-set topology, Fundamentals of Algebraic Topology covers the canon of a first-year graduate course in algebraic topology: the fundamental group and covering spaces,
homology and cohomology, CW complexes and manifolds, and a short introduction to homotopy theory. Readers wishing to deepen their knowledge of algebraic topology
beyond the fundamentals are guided by a short but carefully annotated bibliography.
This elegant book by distinguished mathematician John Milnor, provides a clear and succinct introduction to one of the most important subjects in modern mathematics.
Beginning with basic concepts such as diffeomorphisms and smooth manifolds, he goes on to examine tangent spaces, oriented manifolds, and vector fields. Key concepts such
as homotopy, the index number of a map, and the Pontryagin construction are discussed. The author presents proofs of Sard's theorem and the Hopf theorem.
This set of notes, for graduate students who are specializing in algebraic topology, adopts a novel approach to the teaching of the subject. It begins with a survey of the most
beneficial areas for study, with recommendations regarding the best written accounts of each topic. Because a number of the sources are rather inaccessible to students, the
second part of the book comprises a collection of some of these classic expositions, from journals, lecture notes, theses and conference proceedings. They are connected by
short explanatory passages written by Professor Adams, whose own contributions to this branch of mathematics are represented in the reprinted articles.
Elementary Topology
Problem Textbook
An Intuitive Approach
A Student's Guide
This up-to-date survey of the whole field of topology is the flagship of the topology subseries of the Encyclopaedia. The book gives an overview of various subfields, beginning with the
elements and proceeding right up to the present frontiers of research.
The need for an axiomatic treatment of homology and cohomology theory has long been felt by topologists. Professors Eilenberg and Steenrod present here for the first time an
axiomatization of the complete transition from topology to algebra. Originally published in 1952. The Princeton Legacy Library uses the latest print-on-demand technology to again
make available previously out-of-print books from the distinguished backlist of Princeton University Press. These editions preserve the original texts of these important books while
presenting them in durable paperback and hardcover editions. The goal of the Princeton Legacy Library is to vastly increase access to the rich scholarly heritage found in the
thousands of books published by Princeton University Press since its founding in 1905.
A clear exposition, with exercises, of the basic ideas of algebraic topology. Suitable for a two-semester course at the beginning graduate level, it assumes a knowledge of point set
topology and basic algebra. Although categories and functors are introduced early in the text, excessive generality is avoided, and the author explains the geometric or analytic origins
of abstract concepts as they are introduced.
This textbook is intended for a course in algebraic topology at the beginning graduate level. The main topics covered are the classification of compact 2-manifolds, the fundamental
group, covering spaces, singular homology theory, and singular cohomology theory. These topics are developed systematically, avoiding all unnecessary definitions, terminology, and
technical machinery. The text consists of material from the first five chapters of the author's earlier book, Algebraic Topology; an Introduction (GTM 56) together with almost all of his
book, Singular Homology Theory (GTM 70). The material from the two earlier books has been substantially revised, corrected, and brought up to date.
Measure, Integration & Real Analysis
Lectures On Algebraic Topology
Topology, Geometry, and Dynamics: V. A. Rokhlin-Memorial
Foundations of Algebraic Topology
This book offers an introductory course in algebraic topology. Starting with general topology, it discusses differentiable manifolds, cohomology,
products and duality, the fundamental group, homology theory, and homotopy theory. From the reviews: "An interesting and original graduate text in
topology and geometry...a good lecturer can use this text to create a fine course....A beginning graduate student can use this text to learn a great
deal of mathematics."—-MATHEMATICAL REVIEWS
Homotopy Theory: An Introduction to Algebraic Topology
This open access textbook welcomes students into the fundamental theory of measure, integration, and real analysis. Focusing on an accessible approach,
Axler lays the foundations for further study by promoting a deep understanding of key results. Content is carefully curated to suit a single course, or
two-semester sequence of courses, creating a versatile entry point for graduate studies in all areas of pure and applied mathematics. Motivated by a
brief review of Riemann integration and its deficiencies, the text begins by immersing students in the concepts of measure and integration. Lebesgue
measure and abstract measures are developed together, with each providing key insight into the main ideas of the other approach. Lebesgue integration
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links into results such as the Lebesgue Differentiation Theorem. The development of products of abstract measures leads to Lebesgue measure on Rn.
Chapters on Banach spaces, Lp spaces, and Hilbert spaces showcase major results such as the Hahn–Banach Theorem, Hölder’s Inequality, and the Riesz
Representation Theorem. An in-depth study of linear maps on Hilbert spaces culminates in the Spectral Theorem and Singular Value Decomposition for
compact operators, with an optional interlude in real and complex measures. Building on the Hilbert space material, a chapter on Fourier analysis
provides an invaluable introduction to Fourier series and the Fourier transform. The final chapter offers a taste of probability. Extensively class
tested at multiple universities and written by an award-winning mathematical expositor, Measure, Integration & Real Analysis is an ideal resource for
students at the start of their journey into graduate mathematics. A prerequisite of elementary undergraduate real analysis is assumed; students and
instructors looking to reinforce these ideas will appreciate the electronic Supplement for Measure, Integration & Real Analysis that is freely available
online.
Algebraic topology is the study of the global properties of spaces by means of algebra. It is an important branch of modern mathematics with a wide
degree of applicability to other fields, including geometric topology, differential geometry, functional analysis, differential equations, algebraic
geometry, number theory, and theoretical physics. This book provides an introduction to the basic concepts and methods of algebraic topology for the
beginner. It presents elements of both homology theory and homotopy theory, and includes various applications. The author's intention is to rely on the
geometric approach by appealing to the reader's own intuition to help understanding. The numerous illustrations in the text also serve this purpose. Two
features make the text different from the standard literature: first, special attention is given to providing explicit algorithms for calculating the
homology groups and for manipulating the fundamental groups. Second, the book contains many exercises, all of which are supplied with hints or
solutions. This makes the book suitable for both classroom use and for independent study.
The Geometry of Physics
Homotopy Theory: An Introduction to Algebraic Topology
Algebraic Topology: An Introduction
Introduction to Topological Manifolds

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.
Manifolds play an important role in topology, geometry, complex analysis, algebra, and classical mechanics. Learning manifolds differs from most other introductory mathematics in that
the subject matter is often completely unfamiliar. This introduction guides readers by explaining the roles manifolds play in diverse branches of mathematics and physics. The book begins
with the basics of general topology and gently moves to manifolds, the fundamental group, and covering spaces.
Great first book on algebraic topology. Introduces (co)homology through singular theory.
Topology, for many years, has been one of the most exciting and influential fields of research in modern mathematics. Although its origins may be traced back several hundred years, it
was Poincaré who "gave topology wings" in a classic series of articles published around the turn of the century. While the earlier history, sometimes called the prehistory, is also
considered, this volume is mainly concerned with the more recent history of topology, from Poincaré onwards. As will be seen from the list of contents the articles cover a wide range of
topics. Some are more technical than others, but the reader without a great deal of technical knowledge should still find most of the articles accessible. Some are written by professional
historians of mathematics, others by historically-minded mathematicians, who tend to have a different viewpoint.
History of Topology
An Introduction
A First Course
A Primer
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
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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.
Basic Concepts of Algebraic Topology
Cubical Homotopy Theory
Topology and Geometry
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