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A Concise Course in Algebraic Topology
General topology offers a valuable tool to students of mathematics, particularly in courses involving complex, real, and
functional analysis. This introductory treatment is essentially self-contained, and it features explanations and proofs that
relate to every practical aspect of point-set topology. It will prove valuable to undergraduate mathematics majors as well as
to graduate students and professionals pursuing mathematics research. Author Robert H. Kasriel, who taught at Georgia
Tech for many years, begins with reviews of elementary set theory and Euclidean n-space. The following chapters offer
detailed studies of metric spaces and applications to analysis. A survey of general topological spaces and mappings
includes considerations of compactness, connectedness, quotient spaces, net and filter convergence, and product spaces.
Nearly every one of the 112 sections in this book concludes with a set of exercises that reinforce materials already covered
and prepare students for subsequent chapters.

Differential Equations and Dynamical Systems
Comprehensive coverage of elementary general topology as well as algebraic topology, specifically 2-manifolds, covering
spaces and fundamental groups. Problems, with selected solutions. Bibliography. 1975 edition.

A Problems Based Course in Advanced Calculus
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Mathematics is playing an ever more important role in the physical and biological sciences, provoking a blurring of
boundaries between scientific disciplines and a resurgence bf interest in the modern as well as the clas sical techniques of
applied mathematics. This renewal of interest, both in research and teaching, has led to the establishment of the series:
Texts in Applied Mat!!ematics (TAM). The development of new courses is a natural consequence of a high level of
excitement oil the research frontier as newer techniques, such as numerical and symbolic cotnputer systems, dynamical
systems, and chaos, mix with and reinforce the traditional methods of applied mathematics. Thus, the purpose of this
textbook series is to meet the current and future needs of these advances and encourage the teaching of new courses. TAM
will publish textbooks suitable for use in advanced undergraduate and beginning graduate courses, and will complement
the Applied Math ematical Sciences (AMS) series, which will focus on advanced textbooks and research level monographs.
Preface to the Second Edition This book covers those topics necessary for a clear understanding of the qualitative theory of
ordinary differential equations and the concept of a dynamical system. It is written for advanced undergraduates and for
beginning graduate students. It begins with a study of linear systems of ordinary differential equations, a topic already
familiar to the student who has completed a first course in differential equations.

Elementary Topology
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

Fundamentals of General Topology
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
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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.

Basic 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.

Undergraduate Topology
Education is an admirable thing, but it is well to remember from time to time that nothing worth knowing can be taught.
Oscar Wilde, “The Critic as Artist,” 1890. Analysis is a profound subject; it is neither easy to understand nor summarize.
However, Real Analysis can be discovered by solving problems. This book aims to give independent students the
opportunity to discover Real Analysis by themselves through problem solving.
ThedepthandcomplexityofthetheoryofAnalysiscanbeappreciatedbytakingaglimpseatits developmental history. Although
Analysis was conceived in the 17th century during the Scienti?c Revolution, it has taken nearly two hundred years to
establish its theoretical basis. Kepler, Galileo, Descartes, Fermat, Newton and Leibniz were among those who contributed to
its genesis. Deep conceptual changes in Analysis were brought about in the 19th century by Cauchy and Weierstrass.
Furthermore, modern concepts such as open and closed sets were introduced in the 1900s. Today nearly every
undergraduate mathematics program requires at least one semester of Real Analysis. Often, students consider this course
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to be the most challenging or even intimidating of all their mathematics major requirements. The primary goal of this book
is to alleviate those concerns by systematically solving the problems related to the core concepts of most analysis courses.
In doing so, we hope that learning analysis becomes less taxing and thereby more satisfying.

Elementary Applied Topology
This volume contains a variety of problems from classical set theory and represents the first comprehensive collection of
such problems. Many of these problems are also related to other fields of mathematics, including algebra, combinatorics,
topology and real analysis. Rather than using drill exercises, most problems are challenging and require work, wit, and
inspiration. They vary in difficulty, and are organized in such a way that earlier problems help in the solution of later ones.
For many of the problems, the authors also trace the history of the problems and then provide proper reference at the end
of the solution.

A Taste of Topology
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 problems cover six aspects of graduate school
mathematics: Algebra, Differential Geometry, Topology, Real Analysis, Complex Analysis and Partial Differential Equations.
The depth of knowledge involved is not beyond the contents of the textbooks for graduate students, while solution of the
problems requires deep understanding of the mathematical principles and skilled techniques. For students this book is a
valuable complement to textbooks; for lecturers teaching graduate school mathematics, a helpful reference.

Lecture Notes in Algebraic Topology
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.

Schaum's Outline of Theory and Problems of General Topology
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"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.

Handbook of Mathematical Induction
Thorough coverage is given to the fundamental concepts of topology, axiomatic set theory, mappings, cardinal numbers,
ordinal numbers, metric spaces, topological spaces, separation axioms, Cartesian products, the elements of homotopy
theory, and other topics. A comprehensive study aid for the graduate student and beyond.

An Introduction to Morse Theory
Problems and Theorems in Classical Set Theory
A discussion of fundamental mathematical principles from algebra to elementary calculus designed to promote constructive
mathematical reasoning.

What is Mathematics?
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.

Seifert and Threlfall, A Textbook of Topology
Seifert and Threlfall, A Textbook of Topology
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Elements Of Algebraic 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.

A Problem Book in Real Analysis
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.

Principles of Topology
Topology
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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.

Elementary 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.

Topology
A minimal length curve joining two points in a surface is called a geodesic. One may trace the origin of the problem of
finding geodesics back to the birth of calculus. Many contemporary mathematical problems, as in the case of geodesics,
may be formulated as variational problems in surfaces or in a more generalized form on manifolds. One may characterize
geometric variational problems as a field of mathematics that studies global aspects of variational problems relevant in the
geometry and topology of manifolds. For example, the problem of finding a surface of minimal area spanning a given frame
of wire originally appeared as a mathematical model for soap films. It has also been actively investigated as a geometric
variational problem. With recent developments in computer graphics, totally new aspects of the study on the subject have
begun to emerge.This book is intended to be an introduction to some of the fundamental questions and results in geometric
variational problems, studying variational problems on the length of curves and the energy of maps. The first two chapters
treat variational problems of the length and energy of curves in Riemannian manifolds, with an in-depth discussion of the
existence and properties of geodesics viewed as solutions to variational problems. In addition, a special emphasis is placed
on the facts that concepts of connection and covariant differentiation are naturally induced from the formula for the first
variation in this problem, and that the notion of curvature is obtained from the formula for the second variation.The last two
chapters treat the variational problem on the energy of maps between two Riemannian manifolds and its solution, harmonic
maps. The concept of a harmonic map includes geodesics and minimal submanifolds as examples. Its existence and
properties have successfully been applied to various problems in geometry and topology. The author discusses in detail the
existence theorem of Eells-Sampson, which is considered to be the most fundamental among existence theorems for
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harmonic maps. The proof uses the inverse function theorem for Banach spaces. It is presented to be as self-contained as
possible for easy reading.Each chapter may be read independently, with minimal preparation for covariant differentiation
and curvature on manifolds. The first two chapters provide readers with basic knowledge of Riemannian manifolds.
Prerequisites for reading this book include elementary facts in the theory of manifolds and functional analysis, which are
included in the form of appendices. Exercises are given at the end of each chapter. This is the English translation of a book
originally published in Japanese. It is an outgrowth of lectures delivered at Tohoku University and at the Summer Graduate
Program held at the Institute for Mathematics and its Applications at the University of Minnesota. It would make a suitable
textbook for advanced undergraduates and graduate students. This item will also be of interest to those working in analysis.

Elementary Topology
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, fixed-point theorems; appli cations such as the Jordan curve theorem, invariance of domain; in
dices of vector fields and Euler characteristics; fundamental groups

General 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.

Kikagakuteki Henbun Mondai
An introductory textbook suitable for use in a course or for self-study, featuring broad coverage of the subject and a
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readable exposition, with many examples and exercises.

Graph Theory and Its Applications, Second Edition
This elementary presentation exposes readers to both the process of rigor and the rewards inherent in taking an axiomatic
approach to the study of functions of a real variable. The aim is to challenge and improve mathematical intuition rather
than to verify it. The philosophy of this book is to focus attention on questions which give analysis its inherent fascination.
Each chapter begins with the discussion of some motivating examples and concludes with a series of questions.

The Knot Book
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.

Algebraic Topology
Designed for a first course in real variables, this text encourages intuitive thinking and features detailed solutions to
problems. Topics include complex variables, measure theory, differential equations, functional analysis, probability. 1993
edition.

Introduction to Topological Manifolds
Already an international bestseller, with the release of this greatly enhanced second edition, Graph Theory and Its
Applications is now an even better choice as a textbook for a variety of courses -- a textbook that will continue to serve your
students as a reference for years to come. The superior explanations, broad coverage, and abundance of illustrations and
exercises that positioned this as the premier graph theory text remain, but are now augmented by a broad range of
improvements. Nearly 200 pages have been added for this edition, including nine new sections and hundreds of new
exercises, mostly non-routine. What else is new? New chapters on measurement and analytic graph theory Supplementary
exercises in each chapter - ideal for reinforcing, reviewing, and testing. Solutions and hints, often illustrated with figures, to
selected exercises - nearly 50 pages worth Reorganization and extensive revisions in more than half of the existing
chapters for smoother flow of the exposition Foreshadowing - the first three chapters now preview a number of concepts,
mostly via the exercises, to pique the interest of reader Gross and Yellen take a comprehensive approach to graph theory
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that integrates careful exposition of classical developments with emerging methods, models, and practical needs. Their
unparalleled treatment provides a text ideal for a two-semester course and a variety of one-semester classes, from an
introductory one-semester course to courses slanted toward classical graph theory, operations research, data structures
and algorithms, or algebra and topology.

Geometry, Topology and Physics
Topology of Metric Spaces
Originally published: Philadelphia: Saunders College Publishing, 1989; slightly corrected.

Real Variables with Basic Metric Space Topology
This book gives an introduction to the mathematics and applications comprising the new field of applied topology. The
elements of this subject are surveyed in the context of applications drawn from the biological, economic, engineering,
physical, and statistical sciences.

Problems in Analysis
These problems and solutions are offered to students of mathematics who have learned real analysis, measure theory,
elementary topology and some theory of topological vector spaces. The current widely used texts in these subjects provide
the background for the understanding of the problems and the finding of their solutions. In the bibliography the reader will
find listed a number of books from which the necessary working vocabulary and techniques can be acquired. Thus it is
assumed that terms such as topological space, u-ring, metric, measurable, homeomorphism, etc., and groups of symbols
such as AnB, x EX, f: IR 3 X 1-+ X 2 - 1, etc., are familiar to the reader. They are used without introductory definition or
explanation. Nevertheless, the index provides definitions of some terms and symbols that might prove puzzling. Most terms
and symbols peculiar to the book are explained in the various introductory paragraphs titled Conventions. Occasionally
definitions and symbols are introduced and explained within statements of problems or solutions. Although some solutions
are complete, others are designed to be sketchy and thereby to give their readers an opportunity to exercise their skill and
imagination. Numbers written in boldface inside square brackets refer to the bib liography. I should like to thank Professor
P. R. Halmos for the opportunity to discuss with him a variety of technical, stylistic, and mathematical questions that arose
in the writing of this book. Buffalo, NY B.R.G.
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Algebraic Topology
Based on classical principles, this book is intended for a second course in Euclidean geometry and can be used as a
refresher. Each chapter covers a different aspect of Euclidean geometry, lists relevant theorems and corollaries, and states
and proves many propositions. Includes more than 200 problems, hints, and solutions. 1968 edition.

Problems and Solutions in Euclidean Geometry
Knots are familiar objects. We use them to moor our boats, to wrap our packages, to tie our shoes. Yet the mathematical
theory of knots quickly leads to deep results in topology and geometry. The Knot Book is an introduction to this rich theory,
starting from our familiar understanding of knots and a bit of college algebra and finishing with exciting topics of current
research. The Knot Book is also about the excitement of doing mathematics. Colin Adams engages the reader with
fascinating examples, superb figures, and thought-provoking ideas. He also presents the remarkable applications of knot
theory to modern chemistry, biology, and physics. This is a compelling book that will comfortably escort you into the
marvelous world of knot theory. Whether you are a mathematics student, someone working in a related field, or an amateur
mathematician, you will find much of interest in The Knot Book.

Topology Problem Solver
Finite-dimensional Morse theory is easier to present fundamental ideas than in infinite-dimensional Morse theory, which is
theoretically more involved. However, finite-dimensional Morse theory has its own significance. This volume explains the
finte-dimensional Morse theory.

Introduction to Topology
Concise undergraduate introduction to fundamentals of topology — clearly and engagingly written, and filled with
stimulating, imaginative exercises. Topics include set theory, metric and topological spaces, connectedness, and
compactness. 1975 edition.

Problems and Solutions in Mathematics
Differential geometry and topology have become essential tools for many theoretical physicists. In particular, they are
indispensable in theoretical studies of condensed matter physics, gravity, and particle physics. Geometry, Topology and
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Physics, Second Edition introduces the ideas and techniques of differential geometry and topology at a level suitable for
postgraduate students and researchers in these fields. The second edition of this popular and established text incorporates
a number of changes designed to meet the needs of the reader and reflect the development of the subject. The book
features a considerably expanded first chapter, reviewing aspects of path integral quantization and gauge theories. Chapter
2 introduces the mathematical concepts of maps, vector spaces, and topology. The following chapters focus on more
elaborate concepts in geometry and topology and discuss the application of these concepts to liquid crystals, superfluid
helium, general relativity, and bosonic string theory. Later chapters unify geometry and topology, exploring fiber bundles,
characteristic classes, and index theorems. New to this second edition is the proof of the index theorem in terms of
supersymmetric quantum mechanics. The final two chapters are devoted to the most fascinating applications of geometry
and topology in contemporary physics, namely the study of anomalies in gauge field theories and the analysis of Polakov's
bosonic string theory from the geometrical point of view. Geometry, Topology and Physics, Second Edition is an ideal
introduction to differential geometry and topology for postgraduate students and researchers in theoretical and
mathematical physics.

Understanding Analysis
This textbook is suitable for a course in advanced calculus that promotes active learning through problem solving. It can be
used as a base for a Moore method or inquiry based class, or as a guide in a traditional classroom setting where lectures
are organized around the presentation of problems and solutions. This book is appropriate for any student who has taken
(or is concurrently taking) an introductory course in calculus. The book includes sixteen appendices that review some
indispensable prerequisites on techniques of proof writing with special attention to the notation used the course.

Introduction to Topology
Handbook of Mathematical Induction: Theory and Applications shows how to find and write proofs via mathematical
induction. This comprehensive book covers the theory, the structure of the written proof, all standard exercises, and
hundreds of application examples from nearly every area of mathematics. In the first part of the book, the author discusses
different inductive techniques, including well-ordered sets, basic mathematical induction, strong induction, double
induction, infinite descent, downward induction, and several variants. He then introduces ordinals and cardinals, transfinite
induction, the axiom of choice, Zorn's lemma, empirical induction, and fallacies and induction. He also explains how to write
inductive proofs. The next part contains more than 750 exercises that highlight the levels of difficulty of an inductive proof,
the variety of inductive techniques available, and the scope of results provable by mathematical induction. Each selfcontained chapter in this section includes the necessary definitions, theory, and notation and covers a range of theorems
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and problems, from fundamental to very specialized. The final part presents either solutions or hints to the exercises.
Slightly longer than what is found in most texts, these solutions provide complete details for every step of the problemsolving process.
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