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Its Applications A New
Students must prove all of the theorems in this
undergraduate-level text, which focuses on pointset topology and emphasizes continuity. The
final chapter explores homotopy and the
fundamental group. 1975 edition.
The aim of the book is to give a broad
introduction of topology to undergraduate
students. It covers the most important and useful
parts of the point-set as well as the
combinatorial topology. The development of the
material is from simple to complex, concrete to
abstract, and appeals to the intuition of readers.
Attention is also paid to how topology is actually
used in the other fields of mathematics. Over 150
illustrations, 160 examples and 600 exercises will
help readers to practice and fully understand the
subject. Contents: Set and Map Metric Space
Graph Topology Topological Concepts Complex
Topological Properties Surface Topics in Point
Set Topology Index
Ideal for graduate students and researchers from
various sub-disciplines, this book provides an
excellent introduction to topological quantum
computation.
This book provides a concise introduction to
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topology and is necessary for courses in
differential geometry, functional analysis,
algebraic topology, etc. Topology is a
fundamental tool in most branches of pure
mathematics and is also omnipresent in more
applied parts of mathematics. Therefore students
will need fundamental topological notions
already at an early stage in their bachelor
programs. While there are already many
excellent monographs on general topology, most
of them are too large for a first bachelor course.
Topology fills this gap and can be either used for
self-study or as the basis of a topology course.
A Brief Introduction to Topology and Differential
Geometry in Condensed Matter Physics
Topology Via Logic
Introduction to Topological Quantum
Computation
Pure and Applied
Introduction to TopologyCourier Corporation
This book provides a self-contained introduction to the
topology and geometry of surfaces and three-manifolds.
The main goal is to describe Thurston's geometrisation of
three-manifolds, proved by Perelman in 2002. The book is
divided into three parts: the first is devoted to hyperbolic
geometry, the second to surfaces, and the third to threemanifolds. It contains complete proofs of Mostow's
rigidity, the thick-thin decomposition, Thurston's
classification of the diffeomorphisms of surfaces (via
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Bonahon's geodesic currents), the prime and JSJ
decomposition, the topological and geometric
classification of Seifert manifolds, and Thurston's
hyperbolic Dehn filling Theorem.
Differential geometry and topology are essential tools for
many theoretical physicists, particularly in the study of
condensed matter physics, gravity, and particle physics.
Written by physicists for physics students, this text
introduces geometrical and topological methods in
theoretical physics and applied mathematics. It assumes
no detailed background in topology or geometry, and it
emphasizes physical motivations, enabling students to
apply the techniques to their physics formulas and
research. "Thoroughly recommended" by The Physics
Bulletin, this volume's physics applications range from
condensed matter physics and statistical mechanics to
elementary particle theory. Its main mathematical topics
include differential forms, homotopy, homology,
cohomology, fiber bundles, connection and covariant
derivatives, and Morse theory.
An easily accessible introduction to over three centuries of
innovations in geometry Praise for the First Edition “. . . a
welcome alternative to compartmentalized treatments
bound to the old thinking. This clearly written, wellillustrated book supplies sufficient background to be selfcontained.” —CHOICE This fully revised new edition
offers the most comprehensive coverage of modern
geometry currently available at an introductory level. The
book strikes a welcome balance between academic rigor
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and accessibility, providing a complete and cohesive
picture of the science with an unparalleled range of topics.
Illustrating modern mathematical topics, Introduction to
Topology and Geometry, Second Edition discusses
introductory topology, algebraic topology, knot theory,
the geometry of surfaces, Riemann geometries,
fundamental groups, and differential geometry, which
opens the doors to a wealth of applications. With its
logical, yet flexible, organization, the Second Edition: •
Explores historical notes interspersed throughout the
exposition to provide readers with a feel for how the
mathematical disciplines and theorems came into being •
Provides exercises ranging from routine to challenging,
allowing readers at varying levels of study to master the
concepts and methods • Bridges seemingly disparate
topics by creating thoughtful and logical connections •
Contains coverage on the elements of polytope theory,
which acquaints readers with an exposition of modern
theory Introduction to Topology and Geometry, Second
Edition is an excellent introductory text for topology and
geometry courses at the upper-undergraduate level. In
addition, the book serves as an ideal reference for
professionals interested in gaining a deeper understanding
of the topic.
Knots, Molecules, and the Universe
Topology of Surfaces
An Introduction
A Combinatorial Introduction to Topology
Classic text offers exceptionally precise coverage of partial
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differentiation, vectors, differential geometry, Stieltjes
integral, infinite series, gamma function, Fourier series,
Laplace transform, much more. Includes exercises and
selected answers.
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.
An Illustrated Introduction to Topology and Homotopy
explores the beauty of topology and homotopy theory in a
direct and engaging manner while illustrating the power of
the theory through many, often surprising, applications.
This self-contained book takes a visual and rigorous
approach that incorporates both extensive illustrations and
full proofs
Topology is a large subject with several branches, broadly
categorized as algebraic topology, point-set topology, and
geometric topology. Point-set topology is the main language
for a broad range of mathematical disciplines, while
algebraic topology offers as a powerful tool for studying
problems in geometry and numerous other areas of
mathematics. This book presents the basic concepts of
topology, including virtually all of the traditional topics in
point-set topology, as well as elementary topics in algebraic
topology such as fundamental groups and covering spaces.
It also discusses topological groups and transformation
groups. When combined with a working knowledge of
analysis and algebra, this book offers a valuable resource
for advanced undergraduate and beginning graduate
students of mathematics specializing in algebraic topology
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and harmonic analysis.
Introduction to Set Theory and Topology
Introduction to Symplectic Topology
An Introduction to Geometric Topology
Topology
The fundamental concepts of general topology
are covered in this text whic can be used by
students with only an elementary background
in calculus. Chapters cover: sets; functions;
topological spaces; subspaces; and
homeomorphisms.
In this book, which may be used as a selfcontained text for a beginning course,
Professor Lefschetz aims to give the reader a
concrete working knowledge of the central
concepts of modern combinatorial topology:
complexes, homology groups, mappings in
spheres, homotopy, transformations and their
fixed points, manifolds and duality theorems.
Each chapter ends with a group of problems.
Originally published in 1949. The Princeton
Legacy Library uses the latest print-ondemand 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.
In the last years there have been great
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advances in the applications of topology and
differential geometry to problems in
condensed matter physics. Concepts drawn from
topology and geometry have become essential
to the understanding of several phenomena in
the area. Physicists have been creative in
producing models for actual physical
phenomena which realize mathematically exotic
concepts and new phases have been discovered
in condensed matter in which topology plays a
leading role. An important classification
paradigm is the concept of topological order,
where the state characterizing a system does
not break any symmetry, but it defines a
topological phase in the sense that certain
fundamental properties change only when the
system passes through a quantum phase
transition. The main purpose of this book is
to provide a brief, self-contained
introduction to some mathematical ideas and
methods from differential geometry and
topology, and to show a few applications in
condensed matter. It conveys to physicists
the basis for many mathematical concepts,
avoiding the detailed formality of most
textbooks.
Students must prove all of the theorems in
this undergraduate-level text, which features
extensive outlines to assist in study and
comprehension. Thorough and well-written, the
treatment provides sufficient material for a
one-year undergraduate course. The logical
presentation anticipates students' questions,
and complete definitions and expositions of
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topics relate new concepts to previously
discussed subjects. Most of the material
focuses on point-set topology with the
exception of the last chapter. Topics include
sets and functions, infinite sets and
transfinite numbers, topological spaces and
basic concepts, product spaces, connectivity,
and compactness. Additional subjects include
separation axioms, complete spaces, and
homotopy and the fundamental group. Numerous
hints and figures illuminate the text. Dover
(2014) republication of the edition
originally published by The Williams &
Wilkins Company, Baltimore, 1975. See every
Dover book in print at
www.doverpublications.com
An Introduction to Topology and Homotopy
Second Edition
General Topology

In this broad introduction to topology, the author searches
for topological invariants of spaces, together with
techniques for their calculating. Students with knowledge
of real analysis, elementary group theory, and linear
algebra will quickly become familiar with a wide variety of
techniques and applications involving point-set,
geometric, and algebraic topology. Over 139 illustrations
and more than 350 problems of various difficulties help
students gain a thorough understanding of the subject.
This work has been selected by scholars as being
culturally important and is part of the knowledge base of
civilization as we know it. This work is in the public
domain in the United States of America, and possibly
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other nations. Within the United States, you may freely
copy and distribute this work, as no entity (individual or
corporate) has a copyright on the body of the work.
Scholars believe, and we concur, that this work is
important enough to be preserved, reproduced, and
made generally available to the public. To ensure a
quality reading experience, this work has been proofread
and republished using a format that seamlessly blends
the original graphical elements with text in an easy-toread typeface. We appreciate your support of the
preservation process, and thank you for being an
important part of keeping this knowledge alive and
relevant.
This solution manual accompanies the first part of the
book An Illustrated Introduction toTopology and
Homotopy by the same author. Except for a small number
of exercises inthe first few sections, we provide solutions
of the (228) odd-numbered problemsappearing in first
part of the book (Topology). The primary targets of this
manual are thestudents of topology. This set is not
disjoint from the set of instructors of topologycourses,
who may also find this manual useful as a source of
examples, exam problems,etc.
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.
An Illustrated Introduction to Topology and Homotopy
Solutions Manual for Part 1 Topology
An Illustrated Introduction to Topology and Homotopy
Introduction to Topological Manifolds
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Topology and Geometry for Physicists
This text on contact topology is a comprehensive
introduction to the subject, including recent
striking applications in geometric and differential
topology: Eliashberg's proof of Cerf's theorem via
the classification of tight contact structures on
the 3-sphere, and the Kronheimer-Mrowka proof
of property P for knots via symplectic fillings of
contact 3-manifolds. Starting with the basic
differential topology of contact manifolds, all
aspects of 3-dimensional contact manifolds are
treated in this book. One notable feature is a
detailed exposition of Eliashberg's classification of
overtwisted contact structures. Later chapters
also deal with higher-dimensional contact
topology. Here the focus is on contact surgery,
but other constructions of contact manifolds are
described, such as open books or fibre connected
sums. This book serves both as a self-contained
introduction to the subject for advanced graduate
students and as a reference for researchers.
This book is an introduction to manifolds at the
beginning graduate level, and accessible to any
student who has completed a solid undergraduate
degree in mathematics. It contains the essential
topological ideas that are needed for the further
study of manifolds, particularly in the context of
differential geometry, algebraic topology, and
related fields. Although this second edition has
the same basic structure as the first edition, it
has been extensively revised and clarified; not a
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single page has been left untouched. The major
changes include a new introduction to CW
complexes (replacing most of the material on
simplicial complexes in Chapter 5); expanded
treatments of manifolds with boundary, local
compactness, group actions, and proper maps;
and a new section on paracompactness.
Excellent text covers vector fields, plane
homology and the Jordan Curve Theorem,
surfaces, homology of complexes, more. Problems
and exercises. Some knowledge of differential
equations and multivariate calculus
required.Bibliography. 1979 edition.
This book provides an introduction to topology,
differential topology, and differential geometry. It
is based on manuscripts refined through use in a
variety of lecture courses. The first chapter
covers elementary results and concepts from
point-set topology. An exception is the Jordan
Curve Theorem, which is proved for polygonal
paths and is intended to give students a first
glimpse into the nature of deeper topological
problems. The second chapter of the book
introduces manifolds and Lie groups, and
examines a wide assortment of examples. Further
discussion explores tangent bundles, vector
bundles, differentials, vector fields, and Lie
brackets of vector fields. This discussion is
deepened and expanded in the third chapter,
which introduces the de Rham cohomology and
the oriented integral and gives proofs of the
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Brouwer Fixed-Point Theorem, the Jordan-Brouwer
Separation Theorem, and Stokes's integral
formula. The fourth and final chapter is devoted
to the fundamentals of differential geometry and
traces the development of ideas from curves to
submanifolds of Euclidean spaces. Along the way,
the book discusses connections and
curvature--the central concepts of differential
geometry. The discussion culminates with the
Gauß equations and the version of Gauß's
theorema egregium for submanifolds of arbitrary
dimension and codimension. This book is
primarily aimed at advanced undergraduates in
mathematics and physics and is intended as the
template for a one- or two-semester bachelor's
course.
A Geometric Introduction to Topology
Advanced Calculus
An Introduction with Application to Topological
Groups
An Introduction to Algebraic Topology

" . . . that famous pedagogical method whereby
one begins with the general and proceeds to the
particular only after the student is too confused to
understand even that anymore. " Michael Spivak
This text was written as an antidote to topology
courses such as Spivak It is meant to provide the
student with an experience in geomet describes.
ric topology. Traditionally, the only topology an
undergraduate might see is point-set topology at a
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fairly abstract level. The next course the average
stu dent would take would be a graduate course in
algebraic topology, and such courses are
commonly very homological in nature, providing
quick access to current research, but not
developing any intuition or geometric sense. I have
tried in this text to provide the undergraduate with
a pragmatic introduction to the field, including a
sampling from point-set, geometric, and algebraic
topology, and trying not to include anything that
the student cannot immediately experience. The
exercises are to be considered as an in tegral part
of the text and, ideally, should be addressed when
they are met, rather than at the end of a block of
material. Many of them are quite easy and are
intended to give the student practice working with
the definitions and digesting the current topic
before proceeding. The appendix provides a brief
survey of the group theory needed.
Over the last number of years powerful new
methods in analysis and topology have led to the
development of the modern global theory of
symplectic topology, including several striking and
important results. The first edition of Introduction
to Symplectic Topology was published in 1995. The
book was the first comprehensive introduction to
the subject and became a key text in the area. A
significantly revised second edition was published
in 1998 introducing new sections and updates on
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the fast-developing area. This new third edition
includes updates and new material to bring the
book right up-to-date.
This text is an introduction to topology and
homotopy. Topics are integrated into a coherent
whole and developed slowly so students will not be
overwhelmed.
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.
An Introduction to Mathematical Thinking
An Introduction to Contact Topology
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A First Course in Topology
Basic Topology
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.
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.
Highly regarded for its exceptional clarity,
imaginative and instructive exercises, and fine
writing style, this concise book offers an ideal
introduction to the fundamentals of topology.
It provides a simple, thorough survey of
elementary topics, starting with set theory
and advancing to metric and topological
spaces, connectedness, and compactness.
1975 edition.
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First course in algebraic topology for
advanced undergraduates. Homotopy theory,
the duality theorem, relation of topological
ideas to other branches of pure mathematics.
Exercises and problems. 1972 edition.
An Introduction to the Point-set and Algebraic
Areas
Introduction to Topology
Introduction to Topology and Modern Analysis
Introduction to Topology and Geometry
Introduction to Set Theory and Topology describes
the fundamental concepts of set theory and topology
as well as its applicability to analysis, geometry, and
other branches of mathematics, including algebra
and probability theory. Concepts such as inverse
limit, lattice, ideal, filter, commutative diagram,
quotient-spaces, completely regular spaces,
quasicomponents, and cartesian products of
topological spaces are considered. This volume
consists of 21 chapters organized into two sections
and begins with an introduction to set theory, with
emphasis on the propositional calculus and its
application to propositions each having one of two
logical values, 0 and 1. Operations on sets which are
analogous to arithmetic operations are also
discussed. The chapters that follow focus on the
mapping concept, the power of a set, operations on
cardinal numbers, order relations, and well ordering.
The section on topology explores metric and
topological spaces, continuous mappings, cartesian
products, and other spaces such as spaces with a
countable base, complete spaces, compact spaces,
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and connected spaces. The concept of dimension,
simplexes and their properties, and cuttings of the
plane are also analyzed. This book is intended for
students and teachers of mathematics.
This English translation of a Russian book presents
the basic notions of differential and algebraic
topology, which are indispensable for specialists and
useful for research mathematicians and theoretical
physicists. In particular, ideas and results are
introduced related to manifolds, cell spaces,
coverings and fibrations, homotopy groups,
intersection index, etc. The author notes, ``The
lecture note origins of the book left a significant
imprint on its style. It contains very few detailed
proofs: I tried to give as many illustrations as
possible and to show what really occurs in topology,
not always explaining why it occurs.'' He concludes,
``As a rule, only those proofs (or sketches of proofs)
that are interesting per se and have important
generalizations are presented.''
The first half of the book provides an introduction to
general topology, with ample space given to
exercises and carefully selected applications. The
second half of the text includes topics in asymmetric
topology, a field motivated by applications in
computer science. Recurring themes include the
interactions of topology with order theory and
mathematics designed to model loss-of-resolution
situations.
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
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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.
Computational Topology
Introduction to Geometry and Topology
How is a subway map different from other
maps? What makes a knot knotted? What makes
the M�bius strip one-sided? These are
questions of topology, the mathematical study
of properties preserved by twisting or stretching
objects. In the 20th century topology became as
broad and fundamental as algebra and
geometry, with important implications for
science, especially physics. In this Very Short
Introduction Richard Earl gives a sense of the
more visual elements of topology (looking at
surfaces) as well as covering the formal
definition of continuity. Considering some of the
eye-opening examples that led mathematicians
to recognize a need for studying topology, he
pays homage to the historical people, problems,
and surprises that have propelled the growth of
this field. ABOUT THE SERIES: The Very Short
Introductions series from Oxford University
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Press contains hundreds of titles in almost every
subject area. These pocket-sized books are the
perfect way to get ahead in a new subject
quickly. Our expert authors combine facts,
analysis, perspective, new ideas, and
enthusiasm to make interesting and challenging
topics highly readable.
"Admirably meets the topology requirements for
the pregraduate training of research
mathematicians." — American Mathematical
Monthly Topology, sometimes described as
"rubber-sheet geometry," is crucial to modern
mathematics and to many other disciplines —
from quantum mechanics to sociology. This
stimulating introduction to the field will give
the student a familiarity with elementary point
set topology, including an easy acquaintance
with the line and the plane, knowledge often
useful in graduate mathematics programs. The
book is not a collection of topics, rather it early
employs the language of point set topology to
define and discuss topological groups. These
geometric objects in turn motivate a further
discussion of set-theoretic topology and of its
applications in function spaces. An introduction
to homotopy and the fundamental group then
brings the student's new theoretical knowledge
to bear on very concrete problems: the
calculation of the fundamental group of the
circle and a proof of the fundamental theorem
of algebra. Finally, the abstract development is
brought to satisfying fruition with the
classification of topological groups by
equivalence under local isomorphism.
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Throughout the book there is a sustained
geometric development — a single thread of
reasoning which unifies the topological course.
One of the special features of this work is its
well-chosen exercises, along with a selection of
problems in each chapter that contain
interesting applications and further theory.
Careful study of the text and diligent
performance of the exercises will enable the
student to achieve an excellent working
knowledge of topology and a useful
understanding of its applications. Moreover, the
author's unique teaching approach lends an
extra dimension of effectiveness to the books:
"Of particular interest is the remarkable
pedagogy evident in this work. The author
converses with the reader on a personal basis.
He speaks with him, questions him, challenges
him, and — best of all — occasionally leaves him
to his own devices." — American Scientist
This is an advanced textbook on topology for
computer scientists. It is based on a course
given by the author to postgraduate students of
computer science at Imperial College.
This book is an elementary introduction to
geometric topology and its applications to
chemistry, molecular biology, and cosmology. It
does not assume any mathematical or scientific
background, sophistication, or even motivation
to study mathematics. It is meant to be fun and
engaging while drawing students in to learn
about fundamental topological and geometric
ideas. Though the book can be read and enjoyed
by nonmathematicians, college students, or
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even eager high school students, it is intended
to be used as an undergraduate textbook. The
book is divided into three parts corresponding
to the three areas referred to in the title. Part 1
develops techniques that enable two- and threedimensional creatures to visualize possible
shapes for their universe and to use topological
and geometric properties to distinguish one
such space from another. Part 2 is an
introduction to knot theory with an emphasis on
invariants. Part 3 presents applications of
topology and geometry to molecular
symmetries, DNA, and proteins. Each chapter
ends with exercises that allow for better
understanding of the material. The style of the
book is informal and lively. Though all of the
definitions and theorems are explicitly stated,
they are given in an intuitive rather than a
rigorous form, with several hundreds of figures
illustrating the exposition. This allows students
to develop intuition about topology and
geometry without getting bogged down in
technical details.
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