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This book is primarily aimed at graduate students and researchers in graph
theory, combinatorics, or discrete mathematics in general. However, all the
necessary graph theory is developed from scratch, so the only pre-requisite for
reading it is a first course in linear algebra and a small amount of elementary
group theory. It should be accessible to motivated upper-level undergraduates.
From the Preface: "topics are: (a) valuation theory; (b) theory of polynomial and
power series rings (including generalizations to graded rings and modules); (c)
local algebra... the algebro-geometric connections and applications of the purely
algebraic material are constantly stressed and abundantly scattered throughout
the exposition. Thus, this volume can be used in part as an introduction to some
basic concepts and the arithmetic foundations of algebraic geometry."
A clear and succinct presentation of the essentials of this subject, together with
some of its applications and a generous helping of interesting exercises.
Following an introductory chapter with a taste of what is to come, the next three
chapters constitute a course in nonsmooth analysis and identify a coherent and
comprehensive approach to the subject, leading to an efficient, natural, and
powerful body of theory. The whole is rounded off with a self-contained
introduction to the theory of control of ordinary differential equations. The authors
have incorporated a number of new results which clarify the relationships
between the different schools of thought in the subject, with the aim of making
nonsmooth analysis accessible to a wider audience. End-of-chapter problems
offer scope for deeper understanding.
This book links two subjects: algebraic geometry and coding theory. It uses a
novel approach based on the theory of algebraic function fields. Coverage
includes the Riemann-Rock theorem, zeta functions and Hasse-Weil's theorem
as well as Goppa' s algebraic-geometric codes and other traditional codes. It will
be useful to researchers in algebraic geometry and coding theory and computer
scientists and engineers in information transmission.
Algebraic K-Theory is crucial in many areas of modern mathematics, especially
algebraic topology, number theory, algebraic geometry, and operator theory. This
text is designed to help graduate students in other areas learn the basics of KTheory and get a feel for its many applications. Topics include algebraic
topology, homological algebra, algebraic number theory, and an introduction to
cyclic homology and its interrelationship with K-Theory.
ALGEBRAIC TOPOLOGY: An Introduction starts with the combinatorial definition
of simplicial (co) homology and its main properties (including duality for homology
manifolds). Then the geometrical facet of (co) homology via bordism theory is
sketched and it is shown that the corresponding theory for pseudomanifolds
coincides with the homology obtained from the singular chain complex. The
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classical applications of (co) homology theory are included. Degree and fixedpoint theory are presented with their extensions to infinite dimensional spaces.
The book also contains a geometric approach to the Hurewicz theorem relating
homology and homotopy. The last chapter exploits the algebraic invariants
introduced in the book to give in detail the homotopical classification of the threedimensional lens spaces. Each chapter concludes with a generous list of
exercises and problems; many of them contain hints for their solution. Some
groups of problems introduce a topic not included in the basic core of the book.
An introduction into numerical analysis for students in mathematics, physics, and
engineering. Instead of attempting to exhaustively cover everything, the goal is to
guide readers towards the basic ideas and general principles by way of the main
and important numerical methods. The book includes the necessary basic
functional analytic tools for the solid mathematical foundation of numerical
analysis -- indispensable for any deeper study and understanding of numerical
methods, in particular, for differential equations and integral equations. The text
is presented in a concise and easily understandable fashion so as to be
successfully mastered in a one-year course.
A development of some of the principal applications of function theory in several
complex variables to Banach algebras. The authors do not presuppose any
knowledge of several complex variables on the part of the reader, and all relevant
material is developed within the text. Furthermore, the book deals with problems
of uniform approximation on compact subsets of the space of n complex
variables. This third edition contains new material on maximum modulus algebras
and subharmonicity, the hull of a smooth curve, integral kernels, perturbations of
the Stone-Weierstrass Theorem, boundaries of analytic varieties, polynomial
hulls of sets over the circle, areas, and the topology of hulls. The authors have
also included a new chapter commenting on history and recent developments, as
well as an updated and expanded reading list.
The origins of the mathematics in this book date back more than two thou sand years,
as can be seen from the fact that one of the most important algorithms presented here
bears the name of the Greek mathematician Eu clid. The word "algorithm" as well as
the key word "algebra" in the title of this book come from the name and the work of the
ninth-century scientist Mohammed ibn Musa al-Khowarizmi, who was born in what is
now Uzbek istan and worked in Baghdad at the court of Harun al-Rashid's son. The
word "algorithm" is actually a westernization of al-Khowarizmi's name, while "algebra"
derives from "al-jabr," a term that appears in the title of his book Kitab al-jabr wa'l
muqabala, where he discusses symbolic methods for the solution of equations. This
close connection between algebra and al gorithms lasted roughly up to the beginning of
this century; until then, the primary goal of algebra was the design of constructive
methods for solving equations by means of symbolic transformations. During the
second half of the nineteenth century, a new line of thought began to enter algebra from
the realm of geometry, where it had been successful since Euclid's time, namely, the
axiomatic method.
"This book succeeds brilliantly by concentrating on a number of core topics...and by
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treating them in a hugely rich and varied way. The author ensures that the reader will
learn a large amount of classical material and perhaps more importantly, will also learn
that there is no one approach to the subject. The essence lies in the range and
interplay of possible approaches. The author is to be congratulated on a work of deep
and enthusiastic scholarship." --MATHEMATICAL REVIEWS
The book is an introduction to the theory of convex polytopes and polyhedral sets, to
algebraic geometry, and to the connections between these fields, known as the theory
of toric varieties. The first part of the book covers the theory of polytopes and provides
large parts of the mathematical background of linear optimization and of the
geometrical aspects in computer science. The second part introduces toric varieties in
an elementary way.
Based on a translation of the 6th edition of Gewöhnliche Differentialgleichungen by
Wolfgang Walter, this edition includes additional treatments of important subjects not
found in the German text as well as material that is seldom found in textbooks, such as
new proofs for basic theorems. This unique feature of the book calls for a closer look at
contents and methods with an emphasis on subjects outside the mainstream.
Exercises, which range from routine to demanding, are dispersed throughout the text
and some include an outline of the solution. Applications from mechanics to
mathematical biology are included and solutions of selected exercises are found at the
end of the book. It is suitable for mathematics, physics, and computer science graduate
students to be used as collateral reading and as a reference source for
mathematicians. Readers should have a sound knowledge of infinitesimal calculus and
be familiar with basic notions from linear algebra; functional analysis is developed in the
text when needed.
This book is designed as a text for a first-year graduate algebra course. As necessary
background we would consider a good undergraduate linear algebra course. An
undergraduate abstract algebra course, while helpful, is not necessary (and so an
adventurous undergraduate might learn some algebra from this book). Perhaps the
principal distinguishing feature of this book is its point of view. Many textbooks tend to
be encyclopedic. We have tried to write one that is thematic, with a consistent point of
view. The theme, as indicated by our title, is that of modules (though our intention has
not been to write a textbook purely on module theory). We begin with some group and
ring theory, to set the stage, and then, in the heart of the book, develop module theory.
Having developed it, we present some of its applications: canonical forms for linear
transformations, bilinear forms, and group representations. Why modules? The answer
is that they are a basic unifying concept in mathematics. The reader is probably already
familiar with the basic role that vector spaces play in mathematics, and modules are a
generaliza tion of vector spaces. (To be precise, modules are to rings as vector spaces
are to fields.
This book is an introduction to information and coding theory at the graduate or
advanced undergraduate level. It assumes a basic knowledge of probability and
modern algebra, but is otherwise self- contained. The intent is to describe as clearly as
possible the fundamental issues involved in these subjects, rather than covering all
aspects in an encyclopedic fashion. The first quarter of the book is devoted to
information theory, including a proof of Shannon's famous Noisy Coding Theorem. The
remainder of the book is devoted to coding theory and is independent of the information
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theory portion of the book. After a brief discussion of general families of codes, the
author discusses linear codes (including the Hamming, Golary, the Reed-Muller codes),
finite fields, and cyclic codes (including the BCH, Reed-Solomon, Justesen, Goppa, and
Quadratic Residue codes). An appendix reviews relevant topics from modern algebra.
An ideal text for an advanced course in the theory of complex functions, this book leads
readers to experience function theory personally and to participate in the work of the
creative mathematician. The author includes numerous glimpses of the function theory
of several complex variables, which illustrate how autonomous this discipline has
become. In addition to standard topics, readers will find Eisenstein's proof of Euler's
product formula for the sine function; Wielandts uniqueness theorem for the gamma
function; Stirlings formula; Isssas theorem; Besses proof that all domains in C are
domains of holomorphy; Wedderburns lemma and the ideal theory of rings of
holomorphic functions; Estermanns proofs of the overconvergence theorem and Blochs
theorem; a holomorphic imbedding of the unit disc in C3; and Gausss expert opinion on
Riemanns dissertation. Remmert elegantly presents the material in short clear sections,
with compact proofs and historical comments interwoven throughout the text. The
abundance of examples, exercises, and historical remarks, as well as the extensive
bibliography, combine to make an invaluable source for students and teachers alike
Based on a graduate course at the Technische Universität, Berlin, these lectures
present a wealth of material on the modern theory of convex polytopes. The
straightforward exposition features many illustrations, and complete proofs for most
theorems. With only linear algebra as a prerequisite, it takes the reader quickly from the
basics to topics of recent research. The lectures introduce basic facts about polytopes,
with an emphasis on methods that yield the results, discuss important examples and
elegant constructions, and show the excitement of current work in the field. They will
provide interesting and enjoyable reading for researchers as well as students.
Foundations of Differentiable Manifolds and Lie Groups gives a clear, detailed, and
careful development of the basic facts on manifold theory and Lie Groups. It includes
differentiable manifolds, tensors and differentiable forms. Lie groups and homogenous
spaces, integration on manifolds, and in addition provides a proof of the de Rham
theorem via sheaf cohomology theory, and develops the local theory of elliptic
operators culminating in a proof of the Hodge theorem. Those interested in any of the
diverse areas of mathematics requiring the notion of a differentiable manifold will find
this beginning graduate-level text extremely useful.
Designed for advanced undergraduate and beginning graduate students in linear or
abstract algebra, Advanced Linear Algebra covers theoretical aspects of the subject,
along with examples, computations, and proofs. It explores a variety of advanced topics
in linear algebra that highlight the rich interconnections of the subject to geometry,
algebra,
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.
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
Page 4/9

Where To Download Rotman An Introduction To Algebraic Topology
Solutions
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 ogistswithout, 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
This book is intended as a basic text for a one year course in algebra at the graduate
level or as a useful reference for mathematicians and professionals who use higherlevel algebra. This book successfully addresses all of the basic concepts of algebra.
For the new edition, the author has added exercises and made numerous corrections to
the text. From MathSciNet's review of the first edition: "The author has an impressive
knack for presenting the important and interesting ideas of algebra in just the "right"
way, and he never gets bogged down in the dry formalism which pervades some parts
of algebra."
An Introduction to Algebraic TopologySpringer Science & Business Media
Translation of the French Edition
Graduate mathematics students will find this book an easy-to-follow, step-by-step guide
to the subject. Rotman’s book gives a treatment of homological algebra which
approaches the subject in terms of its origins in algebraic topology. In this new edition
the book has been updated and revised throughout and new material on sheaves and
cup products has been added. The author has also included material about
homotopical algebra, alias K-theory. Learning homological algebra is a two-stage affair.
First, one must learn the language of Ext and Tor. Second, one must be able to
compute these things with spectral sequences. Here is a work that combines the two.
The subject of this book is Complex Analysis in Several Variables. This text begins at
an elementary level with standard local results, followed by a thorough discussion of the
various fundamental concepts of "complex convexity" related to the remarkable
extension properties of holomorphic functions in more than one variable. It then
continues with a comprehensive introduction to integral representations, and concludes
with complete proofs of substantial global results on domains of holomorphy and on
strictly pseudoconvex domains inC", including, for example, C. Fefferman's famous
Mapping Theorem. The most important new feature of this book is the systematic
inclusion of many of the developments of the last 20 years which centered around
integral representations and estimates for the Cauchy-Riemann equations. In particu
lar, integral representations are the principal tool used to develop the global theory, in
contrast to many earlier books on the subject which involved methods from
Page 5/9

Where To Download Rotman An Introduction To Algebraic Topology
Solutions
commutative algebra and sheaf theory, and/or partial differ ential equations. I believe
that this approach offers several advantages: (1) it uses the several variable version of
tools familiar to the analyst in one complex variable, and therefore helps to bridge the
often perceived gap between com plex analysis in one and in several variables; (2) it
leads quite directly to deep global results without introducing a lot of new machinery;
and (3) concrete integral representations lend themselves to estimations, therefore
opening the door to applications not accessible by the earlier methods.
This is a comprehensive review of commutative algebra, from localization and primary
decomposition through dimension theory, homological methods, free resolutions and
duality, emphasizing the origins of the ideas and their connections with other parts of
mathematics. The book gives a concise treatment of Grobner basis theory and the
constructive methods in commutative algebra and algebraic geometry that flow from it.
Many exercises included.
Anyone who has studied abstract algebra and linear algebra as an undergraduate can
understand this book. The first six chapters provide material for a first course, while the
rest of the book covers more advanced topics. This revised edition retains the clarity of
presentation that was the hallmark of the previous editions. From the reviews: "Rotman
has given us a very readable and valuable text, and has shown us many beautiful
vistas along his chosen route." --MATHEMATICAL REVIEWS
Intended for a one year course, this volume serves as a single source, introducing
students to the important techniques and theorems, while also containing enough
background on advanced topics to appeal to those students wishing to specialise in
Riemannian geometry. Instead of variational techniques, the author uses a unique
approach, emphasising distance functions and special co-ordinate systems. He also
uses standard calculus with some techniques from differential equations to provide a
more elementary route. Many chapters contain material typically found in specialised
texts, never before published in a single source. This is one of the few works to
combine both the geometric parts of Riemannian geometry and the analytic aspects of
the theory, while also presenting the most up-to-date research - including sections on
convergence and compactness of families of manifolds. Thus, this book will appeal to
readers with a knowledge of standard manifold theory, including such topics as tensors
and Stokes theorem. Various exercises are scattered throughout the text, helping
motivate readers to deepen their understanding of the subject.
An Introduction to Homological Algebra discusses the origins of algebraic topology. It
also presents the study of homological algebra as a two-stage affair. First, one must
learn the language of Ext and Tor and what it describes. Second, one must be able to
compute these things, and often, this involves yet another language: spectral
sequences. Homological algebra is an accessible subject to those who wish to learn it,
and this book is the author’s attempt to make it lovable. This book comprises 11
chapters, with an introductory chapter that focuses on line integrals and independence
of path, categories and functors, tensor products, and singular homology. Succeeding
chapters discuss Hom and X; projectives, injectives, and flats; specific rings; extensions
of groups; homology; Ext; Tor; son of specific rings; the return of cohomology of groups;
and spectral sequences, such as bicomplexes, Kunneth Theorems, and Grothendieck
Spectral Sequences. This book will be of interest to practitioners in the field of pure and
applied mathematics.
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A guide to a rich and fascinating subject: algebraic curves and how they vary in
families. Providing a broad but compact overview of the field, this book is accessible to
readers with a modest background in algebraic geometry. It develops many techniques,
including Hilbert schemes, deformation theory, stable reduction, intersection theory,
and geometric invariant theory, with the focus on examples and applications arising in
the study of moduli of curves. From such foundations, the book goes on to show how
moduli spaces of curves are constructed, illustrates typical applications with the proofs
of the Brill-Noether and Gieseker-Petri theorems via limit linear series, and surveys the
most important results about their geometry ranging from irreducibility and complete
subvarieties to ample divisors and Kodaira dimension. With over 180 exercises and 70
figures, the book also provides a concise introduction to the main results and open
problems about important topics which are not covered in detail.
This book gives an introduction to C*-algebras and their representations on Hilbert
spaces. We have tried to present only what we believe are the most basic ideas, as
simply and concretely as we could. So whenever it is convenient (and it usually is),
Hilbert spaces become separable and C*-algebras become GCR. This practice
probably creates an impression that nothing of value is known about other C*-algebras.
Of course that is not true. But insofar as representations are con cerned, we can point
to the empirical fact that to this day no one has given a concrete parametric description
of even the irreducible representations of any C*-algebra which is not GCR. Indeed,
there is metamathematical evidence which strongly suggests that no one ever will (see
the discussion at the end of Section 3. 4). Occasionally, when the idea behind the proof
of a general theorem is exposed very clearly in a special case, we prove only the
special case and relegate generalizations to the exercises. In effect, we have
systematically eschewed the Bourbaki tradition. We have also tried to take into account
the interests of a variety of readers. For example, the multiplicity theory for normal
operators is contained in Sections 2. 1 and 2. 2. (it would be desirable but not
necessary to include Section 1. 1 as well), whereas someone interested in Borel
structures could read Chapter 3 separately. Chapter I could be used as a bare-bones
introduction to C*-algebras. Sections 2.
In recent years, many students have been introduced to topology in high school
mathematics. Having met the Mobius band, the seven bridges of Konigsberg, Euler's
polyhedron formula, and knots, the student is led to expect that these picturesque ideas
will come to full flower in university topology courses. What a disappointment
"undergraduate topology" proves to be! In most institutions it is either a service course
for analysts, on abstract spaces, or else an introduction to homological algebra in which
the only geometric activity is the completion of commutative diagrams. Pictures are kept
to a minimum, and at the end the student still does nr~ understand the simplest
topological facts, such as the rcason why knots exist. In my opinion, a well-balanced
introduction to topology should stress its intuitive geometric aspect, while admitting the
legitimate interest that analysts and algebraists have in the subject. At any rate, this is
the aim of the present book. In support of this view, I have followed the historical
development where practicable, since it clearly shows the influence of geometric
thought at all stages. This is not to claim that topology received its main impetus from
geometric recreations like the seven bridges; rather, it resulted from the l'isualization of
problems from other parts of mathematics-complex analysis (Riemann), mechanics
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(Poincare), and group theory (Dehn). It is these connec tions to other parts of
mathematics which make topology an important as well as a beautiful subject.
This treatment covers the mechanics of writing proofs, the area and circumference of
circles, and complex numbers and their application to real numbers. 1998 edition.
This text is unique in accepting probability theory as an essential part of measure
theory. Therefore, many examples are taken from probability, and probabilistic
concepts such as independence and Markov processes are integrated into the text.
Also, more attention than usual is paid to the role of algebras, and the metric defining
the distance between sets as the measure of their symmetric difference is exploited
more than is customary.
This second volume of our treatise on commutative algebra deals largely with three
basic topics, which go beyond the more or less classical material of volume I and are
on the whole of a more advanced nature and a more recent vintage. These topics are:
(a) valuation theory; (b) theory of polynomial and power series rings (including
generalizations to graded rings and modules); (c) local algebra. Because most of these
topics have either their source or their best motivation in algebraic geom etry, the
algebro-geometric connections and applications of the purely algebraic material are
constantly stressed and abundantly scattered through out the exposition. Thus, this
volume can be used in part as an introduc tion to some basic concepts and the
arithmetic foundations of algebraic geometry. The reader who is not immediately
concerned with geometric applications may omit the algebro-geometric material in a
first reading (see" Instructions to the reader," page vii), but it is only fair to say that
many a reader will find it more instructive to find out immediately what is the geometric
motivation behind the purely algebraic material of this volume. The first 8 sections of
Chapter VI (including § 5bis) deal directly with properties of places, rather than with
those of the valuation associated with a place. These, therefore, are properties of
valuations in which the value group of the valuation is not involved.
A thorough introduction to Borel sets and measurable selections, acting as a stepping
stone to descriptive set theory by presenting such important techniques as universal
sets, prewellordering, scales, etc. It contains significant applications to other branches
of mathematics and serves as a self-contained reference accessible by mathematicians
in many different disciplines. Written in an easily understandable style, and using only
naive set theory, general topology, analysis, and algebra, it is thus well suited for
graduates exploring areas of mathematics for their research and for those requiring
Borel sets and measurable selections in their work.
The first edition of this work has become the standard introduction to the theory of padic numbers at both the advanced undergraduate and beginning graduate level. This
second edition includes a deeper treatment of p-adic functions in Ch. 4 to include the
Iwasawa logarithm and the p-adic gamma-function, the rearrangement and addition of
some exercises, the inclusion of an extensive appendix of answers and hints to the
exercises, as well as numerous clarifications.
This spectacularly clear introduction to abstract algebra is is designed to make the
study of all required topics and the reading and writing of proofs both accessible and
enjoyable for readers encountering the subject for the first time. Number Theory.
Groups. Commutative Rings. Modules. Algebras. Principal Idea Domains. Group
Theory II. Polynomials In Several Variables. For anyone interested in learning abstract
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algebra.
An introduction to analysis with the right mix of abstract theories and concrete
problems. Starting with general measure theory, the book goes on to treat Borel and
Radon measures and introduces the reader to Fourier analysis in Euclidean spaces
with a treatment of Sobolev spaces, distributions, and the corresponding Fourier
analysis. It continues with a Hilbertian treatment of the basic laws of probability
including Doob's martingale convergence theorem and finishes with Malliavin's
"stochastic calculus of variations" developed in the context of Gaussian measure
spaces. This invaluable contribution gives a taste of the fact that analysis is not a
collection of independent theories, but can be treated as a whole.
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