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Elementary Topology

Annotation. The book is intended as a text for a two-semester course in topology
and algebraic topology at the advanced undergraduate orbeginning graduate level.
There are over 500 exercises, 114 figures, numerous diagrams. The general
direction of the book is towardhomotopy theory with a geometric point of view.
This book would providea more than adequate background for a standard algebraic
topology coursethat begins with homology theory. For more information
seewww.bangor.ac.uk/r.brown/topgpds.htmlThis version dated April 19, 2006, has
a number of corrections made.

Topology of Metric Spaces

This volume deals with the theory of finite topological spaces and its relationship
with the homotopy and simple homotopy theory of polyhedra. The interaction
between their intrinsic combinatorial and topological structures makes finite
spaces a useful tool for studying problems in Topology, Algebra and Geometry
from a new perspective. In particular, the methods developed in this manuscript
are used to study Quillen's conjecture on the poset of p-subgroups of a finite group
and the Andrews-Curtis conjecture on the 3-deformability of contractible two-
dimensional complexes. This self-contained work constitutes the first detailed
exposition on the algebraic topology of finite spaces. It is intended for topologists
and combinatorialists, but it is also recommended for advanced undergraduate
students and graduate students with a modest knowledge of Algebraic Topology.

Lectures on Algebraic Topology
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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.

Schaum's Outline of Theory and Problems of General Topology

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

Introduction to Differential Topology

This book presents global actions of arbitrary Lie groups on large classes of
generalised functions by using a novel parametric approach. This new method
extends and completes earlier results of the author and collaborators, in which
global Lie group actions on generalised functions were only defined in the case of
projectable or fibre-preserving Lie group actions. The parametric method opens the
possibility of dealing with vastly larger classes of Lie semigroup actions which still
transform solutions into solutions. These Lie semigroups can contain arbitrary
noninvertible smooth mappings. Thus, they cannot be subsemigroups of Lie
groups. Audience: This volume is addressed to graduate students and researchers
involved in solving linear and nonlinear partial differential equations, and in
particular, in dealing with the Lie group symmetries of their classical or generalised
solutions.

Functional Analysis, Sobolev Spaces and Partial Differential
Equations

A systematic exposition of the theory and practice of ends of manifolds and CW
complexes, not previously available.

Introduction to Topology

Elements Of Algebraic Topology

A Taste of Topology

Elements of Algebraic Topology provides the most concrete approach to the
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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.

Electromagnetic Theory and Computation

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

Topology

Ends of Complexes

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.

Geometric and Topological Inference

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.

Algebraic Topology

The new edition is significantly updated and expanded. This unique collection of
review articles, ranging from fundamental concepts up to latest applications,
contains individual contributions written by renowned experts in the relevant
fields. Much attention is paid to ensuring fast access to the information, with each
carefully reviewed article featuring cross-referencing, references to the most
relevant publications in the field, and suggestions for further reading, both
introductory as well as more specialized. While the chapters on group theory,
integral transforms, Monte Carlo methods, numerical analysis, perturbation theory,
and special functions are thoroughly rewritten, completely new content includes
sections on commutative algebra, computational algebraic topology, differential
geometry, dynamical systems, functional analysis, graph and network theory, PDEs
of mathematical physics, probability theory, stochastic differential equations, and
variational methods.

Algebra: Chapter 0

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
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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.

Introduction to Topology

In 1848 James Challis showed that smooth solutions to the compressible Euler
equations can become multivalued, thus signifying the onset of a shock singularity.
Today it is known that, for many hyperbolic systems, such singularities often
develop. However, most shock-formation results have been proved only in one
spatial dimension. Serge Alinhac's groundbreaking work on wave equations in the
late 1990s was the first to treat more than one spatial dimension. In 2007, for the
compressible Euler equations in vorticity-free regions, Demetrios Christodoulou
remarkably sharpened Alinhac's results and gave a complete description of shock
formation. In this monograph, Christodoulou's framework is extended to two
classes of wave equations in three spatial dimensions. It is shown that if the
nonlinear terms fail to satisfy the null condition, then for small data, shocks are the
only possible singularities that can develop. Moreover, the author exhibits an open
set of small data whose solutions form a shock, and he provides a sharp
description of the blow-up. These results yield a sharp converse of the fundamental
result of Christodoulou and Klainerman, who showed that small-data solutions are
global when the null condition is satisfied. Readers who master the material will
have acquired tools on the cutting edge of PDEs, fluid mechanics, hyperbolic
conservation laws, wave equations, and geometric analysis.

Introduction to Topological Manifolds

A readable introduction to the subject of calculus on arbitrary surfaces or
manifolds. Accessible to readers with knowledge of basic calculus and linear
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algebra. Sections include series of problems to reinforce concepts.

Introductory Topology

Parametric Lie Group Actions on Global Generalised Solutions
of Nonlinear PDEs

Sheldon Davis' text is written for introductory courses in topology taken by
advanced undergraduate and beginning graduate students. Designed to be
flexible, the text is divided into two parts to accomodate different courses, course
configurations, and instructor preferences. Part I of the text covers the bare
essentials every student should know about topology before continuing on to study
point-set or set-theoretic topology, algebraic topology, funcitonal analysis,
continuum theory, or the many other important areas in mathematics that utilize
topology fundamentals. To keep the text manageable for beginning students, use
of set theory in Part I is kept to an intuitive level. Part II contains a complete
beginning course in general topology, or set-theoretic topology. General topology
courses that assume prior background in the fundamentals can start directly with
Part II and use the material in Part I for conceptual review. This text is part of the
Walter Rudin Student Series in Advanced Mathematics.

Topology

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

Computational 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
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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 Concise Course in Algebraic Topology

This book explores several important aspects of recent developments in the
interdisciplinary applications of mathematical analysis (MA), and highlights how MA
is now being employed in many areas of scientific research. Each of the 23
carefully reviewed chapters was written by experienced expert(s) in respective
field, and will enrich readers’ understanding of the respective research problems,
providing them with sufficient background to understand the theories, methods
and applications discussed. The book’s main goal is to highlight the latest trends
and advances, equipping interested readers to pursue further research of their
own. Given its scope, the book will especially benefit graduate and PhD students,
researchers in the applied sciences, educators, and engineers with an interest in
recent developments in the interdisciplinary applications of mathematical analysis.

Topology and Groupoids

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.

Set Theory and Metric Spaces

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

Current Trends in Mathematical Analysis and Its
Interdisciplinary Applications

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

Mathematical Tools for Physicists

Analysis On Manifolds

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.

Topology from the Differentiable Viewpoint

Originally published: Philadelphia: Saunders College Publishing, 1989; slightly
corrected.

Shock Formation in Small-Data Solutions to 3D Quasilinear
Wave Equations
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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.

Calculus on Manifolds

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

Algebraic Topology of Finite Topological Spaces and
Applications

Algebra: Chapter 0 is a self-contained introduction to the main topics of algebra,
suitable for a first sequence on the subject at the beginning graduate or upper
undergraduate level. The primary distinguishing feature of the book, compared to
standard textbooks in algebra, is the early introduction of categories, used as a
unifying theme in the presentation of the main topics. A second feature consists of
an emphasis on homological algebra: basic notions on complexes are presented as
soon as modules have been introduced, and an extensive last chapter on
homological algebra can form the basis for a follow-up introductory course on the
subject. Approximately 1,000 exercises both provide adequate practice to
consolidate the understanding of the main body of the text and offer the
opportunity to explore many other topics, including applications to number theory
and algebraic geometry. This will allow instructors to adapt the textbook to their
specific choice of topics and provide the independent reader with a richer exposure
to algebra. Many exercises include substantial hints, and navigation of the topics is
facilitated by an extensive index and by hundreds of cross-references.

Foundations of 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.
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Lecture Notes in Algebraic Topology

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.

Introduction to General Topology

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

Fundamentals of General Topology

"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.

Topology Problem Solver

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

Topology

Although topology was recognized by Gauss and Maxwell to play a pivotal role in
the formulation of electromagnetic boundary value problems, it is a largely
unexploited tool for field computation. The development of algebraic topology
since Maxwell provides a framework for linking data structures, algorithms, and
computation to topological aspects of three-dimensional electromagnetic boundary
value problems. This book attempts to expose the link between Maxwell and a
modern approach to algorithms. The first chapters lay out the relevant facts about
homology and cohomology, stressing their interpretations in electromagnetism.
These topological structures are subsequently tied to variational formulations in
electromagnetics, the finite element method, algorithms, and certain aspects of
numerical linear algebra. A recurring theme is the formulation of and algorithms for
the problem of making branch cuts for computing magnetic scalar potentials and
eddy currents. Appendices bridge the gap between the material presented and
standard expositions of differential forms, Hodge decompositions, and tools for
realizing representatives of homology classes as embedded manifolds.

Introduction To Topology And Modern Analysis

A rigorous introduction to geometric and topological inference, for anyone
interested in a geometric approach to data science.

General 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
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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.
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