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Investigating the correspondence between systems of partial differential equations and their analytic solutions using a
formal approach, this monograph presents algorithms to determine the set of analytic solutions of such a system and
conversely to find differential equations whose set of solutions coincides with a given parametrized set of analytic
functions. After giving a detailed introduction to Janet bases and Thomas decomposition, the problem of finding an
implicit description of certain sets of analytic functions in terms of differential equations is addressed. Effective methods
of varying generality are developed to solve the differential elimination problems that arise in this context. In particular, it
is demonstrated how the symbolic solution of partial differential equations profits from the study of the implicitization
problem. For instance, certain families of exact solutions of the Navier-Stokes equations can be computed.
Learning Modern Algebra aligns with the CBMS Mathematical Education of Teachers II recommendations, in both
content and practice. It emphasizes rings and fields over groups, and it makes explicit connections between the ideas of
abstract algebra and the mathematics used by high school teachers. It provides opportunities for prospective and
practicing teachers to experience mathematics for themselves, before the formalities are developed, and it is explicit
about the mathematical habits of mind that lie beneath the definitions and theorems. This book is designed for
prospective and practicing high school mathematics teachers, but it can serve as a text for standard abstract algebra
courses as well. The presentation is organized historically: the Babylonians introduced Pythagorean triples to teach the
Pythagorean theorem; these were classified by Diophantus, and eventually this led Fermat to conjecture his Last
Theorem. The text shows how much of modern algebra arose in attempts to prove this; it also shows how other important
themes in algebra arose from questions related to teaching. Indeed, modern algebra is a very useful tool for teachers,
with deep connections to the actual content of high school mathematics, as well as to the mathematics teachers use in
their profession that doesn't necessarily ""end up on the blackboard."" The focus is on number theory, polynomials, and
commutative rings. Group theory is introduced near the end of the text to explain why generalizations of the quadratic
formula do not exist for polynomials of high degree, allowing the reader to appreciate the more general work of Galois
and Abel on roots of polynomials. Results and proofs are motivated with specific examples whenever possible, so that
abstractions emerge from concrete experience. Applications range from the theory of repeating decimals to the use of
imaginary quadratic fields to construct problems with rational solutions. While such applications are integrated
throughout, each chapter also contains a section giving explicit connections between the content of the chapter and high
school teaching.
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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.
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.
In this chapter we are largely influenced in our choice of material by the demands of the rest of the book. However, we
take the view that this is an opportunity for the student to grasp basic categorical notions which permeate so much of
mathematics today, including, of course, algebraic topology, so that we do not allow ourselves to be rigidly restricted by
our immediate objectives. A reader totally unfamiliar with category theory may find it easiest to restrict his first reading of
Chapter II to Sections 1 to 6; large parts of the book are understandable with the material presented in these sections.
Another reader, who had already met many examples of categorical formulations and concepts might, in fact, prefer to
look at Chapter II before reading Chapter I. Of course the reader thoroughly familiar with category theory could, in
principal, omit Chapter II, except perhaps to familiarize himself with the notations employed. In Chapter III we begin the
proper study of homological algebra by looking in particular at the group ExtA(A, B), where A and Bare A-modules. It is
shown how this group can be calculated by means of a projective presentation of A, or an injective presentation of B; and
how it may also be identified with the group of equivalence classes of extensions of the quotient module A by the
submodule B.
This text offers a clear, efficient exposition of Galois Theory with exercises and complete proofs. Topics include:
Cardano's formulas; the Fundamental Theorem; Galois' Great Theorem (solvability for radicals of a polynomial is
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equivalent to solvability of its Galois Group); and computation of Galois group of cubics and quartics. There are
appendices on group theory and on ruler-compass constructions. Developed on the basis of a second-semester graduate
algebra course, following a course on group theory, this book will provide a concise introduction to Galois Theory suitable
for graduate students, either as a text for a course or for study outside the classroom.
This book provides the first extensive and systematic treatment of the theory of commutative coherent rings. It blends,
and provides a link, between the two sometimes disjoint approaches available in the literature, the ring theoretic
approach, and the homological algebra approach. The book covers most results in commutative coherent ring theory
known to date, as well as a number of results never published before. Starting with elementary results, the book
advances to topics such as: uniform coherence, regular rings, rings of small homological dimensions, polynomial and
power series rings, group rings and symmetric algebra over coherent rings. The subject of coherence is brought to the
frontiers of research, exposing the open problems in the field. Most topics are treated in their fully generality, deriving the
results on coherent rings as conclusions of the general theory. Thus, the book develops many of the tools of modern
research in commutative algebra with a variety of examples and counterexamples. Although the book is essentially self-
contained, basic knowledge of commutative and homological algebra is recommended. It addresses graduate students
and researchers.
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.
Handbook of Algebra
This is a state-of-the-art introduction to the work of Franz Reidemeister, Meng Taubes, Turaev, and the author on the concept of torsion and
its generalizations. Torsion is the oldest topological (but not with respect to homotopy) invariant that in its almost eight decades of existence
has been at the center of many important and surprising discoveries. During the past decade, in the work of Vladimir Turaev, new points of
view have emerged, which turned out to be the "right ones" as far as gauge theory is concerned. The book features mostly the new aspects
of this venerable concept. The theoretical foundations of this subject are presented in a style accessible to those, who wish to learn and
understand the main ideas of the theory. Particular emphasis is upon the many and rather diverse concrete examples and techniques which
capture the subleties of the theory better than any abstract general result. Many of these examples and techniques never appeared in print
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before, and their choice is often justified by ongoing current research on the topology of surface singularities. The text is addressed to
mathematicians with geometric interests who want to become comfortable users of this versatile invariant.
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
algebra.
This ENCYCLOPAEDIA OF MA THEMA TICS aims to be a reference work for all parts of mathe matics. It is a translation with updates and
editorial comments of the Soviet Mathematical Encyclopaedia published by 'Soviet Encyclopaedia Publishing House' in five volumes in
1977-1985. The annotated translation consists of ten volumes including a special index volume. There are three kinds of articles in this
ENCYCLOPAEDIA. First of all there are survey-type articles dealing with the various main directions in mathematics (where a rather fine
subdivi sion has been used). The main requirement for these articles has been that they should give a reasonably complete up-to-date
account of the current state of affairs in these areas and that they should be maximally accessible. On the whole, these articles should be
understandable to mathematics students in their first specialization years, to graduates from other mathematical areas and, depending on the
specific subject, to specialists in other domains of science, en gineers and teachers of mathematics. These articles treat their material at a
fairly general level and aim to give an idea of the kind of problems, techniques and concepts involved in the area in question. They also
contain background and motivation rather than precise statements of precise theorems with detailed definitions and technical details on how
to carry out proofs and constructions. The second kind of article, of medium length, contains more detailed concrete problems, results and
techniques.
This is the second revised edition of an introduction to contemporary relative homological algebra. It supplies important material essential to
understand topics in algebra, algebraic geometry and algebraic topology. Each section comes with exercises providing practice problems for
students as well as additional important results for specialists. The book is also suitable for an introductory course in commutative and
ordinary homological algebra.
Homological algebra was developed as an area of study almost 50 years ago, and many books on the subject exist. However, few, if any, of
these books are written at a level appropriate for students approaching the subject for the first time. An Elementary Approach to Homological
Algebra fills that void. Designed to meet the needs of beginning
This book aims at reviewing recent progress in the direction of algebraic and symbolic computation methods for functional
systems, e.g. ODE systems, differential time-delay equations, difference equations and integro-differential equations. In the
nineties, modern algebraic theories were introduced in mathematical systems theory and in control theory. Combined with real
algebraic geometry, which was previously introduced in control theory, the past years have seen a flourishing development of
algebraic methods in control theory. One of the strengths of algebraic methods lies in their close connections to computations. The
use of the above-mentioned algebraic theories in control theory has been an important source of motivation to develop effective
versions of these theories (when possible). With the development of computer algebra and computer algebra systems, symbolic
methods for control theory have been developed over the past years. The goal of this book is to propose a partial state of the art in
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this direction. To make recent results more easily accessible to a large audience, the chapters include materials which survey the
main mathematical methods and results and which are illustrated with explicit examples.
This volume contains survey and original articles presenting the state of the art on the application of Gröbner bases in control
theory and signal processing. The contributions are based on talks delivered at the Special Semester on Gröbner Bases and
Related Methods at the Johann Radon Institute of Computational and Applied Mathematics (RICAM), Linz, Austria, in May 2006.
A clear exposition, with exercises, of the basic ideas of algebraic topology. Suitable for a two-semester course at the beginning
graduate level, it assumes a knowledge of point set topology and basic algebra. Although categories and functors are introduced
early in the text, excessive generality is avoided, and the author explains the geometric or analytic origins of abstract concepts as
they are introduced.
This book is written as a textbook on algebraic topology. The first part covers the material for two introductory courses about
homotopy and homology. The second part presents more advanced applications and concepts (duality, characteristic classes,
homotopy groups of spheres, bordism). The author recommends starting an introductory course with homotopy theory. For this
purpose, classical results are presented with new elementary proofs. Alternatively, one could start more traditionally with singular
and axiomatic homology. Additional chapters are devoted to the geometry of manifolds, cell complexes and fibre bundles. A
special feature is the rich supply of nearly 500 exercises and problems. Several sections include topics which have not appeared
before in textbooks as well as simplified proofs for some important results. Prerequisites are standard point set topology (as
recalled in the first chapter), elementary algebraic notions (modules, tensor product), and some terminology from category theory.
The aim of the book is to introduce advanced undergraduate and graduate (master's) students to basic tools, concepts and results
of algebraic topology. Sufficient background material from geometry and algebra is included.
Doing Mathematics discusses some ways mathematicians and mathematical physicists do their work and the subject matters they
uncover and fashion. The conventions they adopt, the subject areas they delimit, what they can prove and calculate about the
physical world, and the analogies they discover and employ, all depend on the mathematics — what will work out and what won't.
The cases studied include the central limit theorem of statistics, the sound of the shape of a drum, the connections between
algebra and topology, and the series of rigorous proofs of the stability of matter. The many and varied solutions to the two-
dimensional Ising model of ferromagnetism make sense as a whole when they are seen in an analogy developed by Richard
Dedekind in the 1880s to algebraicize Riemann's function theory; by Robert Langlands' program in number theory and
representation theory; and, by the analogy between one-dimensional quantum mechanics and two-dimensional classical statistical
mechanics. In effect, we begin to see "an identity in a manifold presentation of profiles," as the phenomenologists would say. This
second edition deepens the particular examples; it describe the practical role of mathematical rigor; it suggests what might be a
mathematician's philosophy of mathematics; and, it shows how an "ugly" first proof or derivation embodies essential features, only
to be appreciated after many subsequent proofs. Natural scientists and mathematicians trade physical models and abstract
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objects, remaking them to suit their needs, discovering new roles for them as in the recent case of the Painlevé transcendents, the
Tracy-Widom distribution, and Toeplitz determinants. And mathematics has provided the models and analogies, the ordinary
language, for describing the everyday world, the structure of cities, or God's infinitude. Contents:IntroductionConvention: How
Means and Variances are Entrenched as StatisticsSubject: The Fields of TopologyAppendix: The Two-Dimensional Ising Model of
a FerromagnetCalculation: Strategy, Structure, and Tactics in Applying Classical AnalysisAnalogy: A Syzygy Between a Research
Program in Mathematics and a Research Program in PhysicsIn Concreto: The City of MathematicsAppendices:The Spontaneous
Magnetization of a Two-Dimensional Ising Model (C N Yang)On the Dirac and Schwinger Corrections to the Ground-State Energy
of an Atom (C Fefferman and L A Seco)Sur la Forme des Espaces Topologiques et sur les Points Fixes des Représentations (J
Leray)Une Lettre à Simone Weil (A Weil) Readership: Mathematicians, physicists, philosophers and historians of science.
Keywords:Means and Variances;Topology;SyzygyReviews: Reviews of the First Edition: "The book Doing Mathematics, by Martin
Krieger is truly a masterpiece. He has not only explained ways of doing mathematical work to aspiring mathematicians and the
intelligent laymen, but has also shown how various pieces of research work are related to each other. Even experts may not have
realized such inter-relations. The cases studied include, especially, the stability of matter and the Ising model, two topics of great
depth. Such clear explanations cannot be found anywhere else. Furthermore, his style of writing makes the book exceptionally
enjoyable to read." T T Wu Gordon McKay Professor of Applied Physics Professor of Physics, Harvard University, USA "This is
the first time I have seen a mathematician deal substantively with the issue of mathematics as culturally based, and he does it
superbly and mathematically … Although this book is no easy read, it is well worth the effort, and I am sure it will stimulate and
inform, perhaps even surprise, the most sophisticated of mathematical readers. It is refreshing to find such a book being
published." Mathematical Reviews "Both challenging and provocative reading, Doing Mathematics sheds bright light on some of
the main characteristics of the mathematical quest." Library of Science "Krieger has made some effort to accommodate different
levels of readers; for example, structuring his text so that lay readers are alerted to sections that can be safely skipped and
paragraphs that provide nontechnical summaries." Mathematical Association of America
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.
Homological algebra first arose as a language for describing topological prospects of geometrical objects. As with every successful
language it quickly expanded its coverage and semantics, and its contemporary applications are many and diverse. This modern
approach to homological algebra, by two leading writers in the field, is based on the systematic use of the language and ideas of
derived categories and derived functors. Relations with standard cohomology theory (sheaf cohomology, spectral sequences, etc.)
are described. In most cases complete proofs are given. Basic concepts and results of homotopical algebra are also presented.
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The book addresses people who want to learn about a modern approach to homological algebra and to use it in their work.
Relations between groups and sets, results and methods of abstract algebra in terms of number theory and geometry,
and noncommutative and homological algebra. Solutions. 2006 edition.
Spectral sequences are among the most elegant and powerful methods of computation in mathematics. This book
describes some of the most important examples of spectral sequences and some of their most spectacular applications.
The first part treats the algebraic foundations for this sort of homological algebra, starting from informal calculations. The
heart of the text is an exposition of the classical examples from homotopy theory, with chapters on the Leray-Serre
spectral sequence, the Eilenberg-Moore spectral sequence, the Adams spectral sequence, and, in this new edition, the
Bockstein spectral sequence. The last part of the book treats applications throughout mathematics, including the theory
of knots and links, algebraic geometry, differential geometry and algebra. This is an excellent reference for students and
researchers in geometry, topology, and algebra.
Written by world-renowned experts, the book is a collection of tutorial presentations and research papers catering to the
latest advances in symbolic summation, factorization, symbolic-numeric linear algebra and linear functional equations.
The papers were presented at a workshop celebrating the 60th birthday of Sergei Abramov (Russia), whose highly
influential contributions to symbolic methods are adopted in many leading computer algebra systems.
The landscape of homological algebra has evolved over the last half-century into a fundamental tool for the working
mathematician. This book provides a unified account of homological algebra as it exists today. The historical connection
with topology, regular local rings, and semi-simple Lie algebras are also described. This book is suitable for second or
third year graduate students. The first half of the book takes as its subject the canonical topics in homological algebra:
derived functors, Tor and Ext, projective dimensions and spectral sequences. Homology of group and Lie algebras
illustrate these topics. Intermingled are less canonical topics, such as the derived inverse limit functor lim1, local
cohomology, Galois cohomology, and affine Lie algebras. The last part of the book covers less traditional topics that are
a vital part of the modern homological toolkit: simplicial methods, Hochschild and cyclic homology, derived categories
and total derived functors. By making these tools more accessible, the book helps to break down the technological barrier
between experts and casual users of homological algebra.
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
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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.
This book is the second part of the new edition of Advanced Modern Algebra (the first part published as Graduate
Studies in Mathematics, Volume 165). Compared to the previous edition, the material has been significantly reorganized
and many sections have been rewritten. The book presents many topics mentioned in the first part in greater depth and
in more detail. The five chapters of the book are devoted to group theory, representation theory, homological algebra,
categories, and commutative algebra, respectively. The book can be used as a text for a second abstract algebra
graduate course, as a source of additional material to a first abstract algebra graduate course, or for self-study.
The amount of algebraic topology a graduate student specializing in topology must learn can be intimidating. Moreover,
by their second year of graduate studies, students must make the transition from understanding simple proofs line-by-line
to understanding the overall structure of proofs of difficult theorems. To help students make this transition, the material in
this book is presented in an increasingly sophisticated manner. It is intended to bridge the gap between algebraic and
geometric topology, both by providing the algebraic tools that a geometric topologist needs and by concentrating on
those areas of algebraic topology that are geometrically motivated. Prerequisites for using this book include basic set-
theoretic topology, the definition of CW-complexes, some knowledge of the fundamental group/covering space theory,
and the construction of singular homology. Most of this material is briefly reviewed at the beginning of the book. The
topics discussed by the authors include typical material for first- and second-year graduate courses. The core of the
exposition consists of chapters on homotopy groups and on spectral sequences. There is also material that would
interest students of geometric topology (homology with local coefficients and obstruction theory) and algebraic topology
(spectra and generalized homology), as well as preparation for more advanced topics such as algebraic $K$-theory and
the s-cobordism theorem. A unique feature of the book is the inclusion, at the end of each chapter, of several projects
that require students to present proofs of substantial theorems and to write notes accompanying their explanations.
Working on these projects allows students to grapple with the ``big picture'', teaches them how to give mathematical
lectures, and prepares them for participating in research seminars. The book is designed as a textbook for graduate
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students studying algebraic and geometric topology and homotopy theory. It will also be useful for students from other
fields such as differential geometry, algebraic geometry, and homological algebra. The exposition in the text is clear;
special cases are presented over complex general statements.
This treatment covers the mechanics of writing proofs, the area and circumference of circles, and complex numbers and
their application to real numbers. 1998 edition.
Time delays are present in many physical processes due to the period of time it takes for the events to occur. Delays are
particularly more pronounced in networks of interconnected systems, such as supply chains and systems controlled over
c- munication networks. In these control problems, taking the delays into account is particularly important for performance
evaluation and control system’s design. It has been shown, indeed, that delays in a controlled system (for instance, a c-
munication delay for data acquisition) may have an “ambiguous” nature: they may stabilize the system, or, in the
contrary,they may lead to deteriorationof the clos- loop performance or even instability, depending on the delay value and
the system parameters. It is a fact that delays have stabilizing effects, but this is clearly con i- ing for human intuition.
Therefore,speci c analysis techniquesand design methods are to be developed to satisfactorily take into account the
presence of delays at the design stage of the control system. The research on time delay systems stretches back to
1960s and it has been very active during the last twenty years. During this period, the results have been presented at the
main control conferences(CDC, ACC, IFAC), in specialized wo- shops (IFAC TDS series), and published in the leading
journals of control engine- ing, systems and control theory, applied and numerical mathematics.
From the reviews: "The book is well written. We find here many examples. Each chapter is followed by exercises, and at
the end of the book there are outline solutions to some of them. [...] I especially appreciated the lively style of the book;
[...] one is quickly able to find necessary details." EMS Newsletter
This book constitutes refereed proceedings of the 4th Maple Conference, MC 2020, held in Waterloo, Ontario, Canada, in
November 2020. The 25 revised full papers and 3 short papers were carefully reviewed and selected out of 75
submissions, one invited paper is also presented in the volume. The papers included in this book cover topics in
education, algorithms, and applciations of the mathematical software Maple. .
This volume contains selected refereed papers based on lectures presented at the Fifth International Fez Conference on
Commutative Algebra and Applications that was held in Fez, Morocco in June 2008. The volume represents new trends
and areas of classical research within the field, with contributions from many different countries. In addition, the volume
has as a special focus the research and influence of Alain Bouvier on commutative algebra over the past thirty years. "
Introduction to Homological Algebra, 85Academic Press
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Categories and sheaves appear almost frequently in contemporary advanced mathematics. This book covers categories,
homological algebra and sheaves in a systematic manner starting from scratch and continuing with full proofs to the most
recent results in the literature, and sometimes beyond. The authors present the general theory of categories and
functors, emphasizing inductive and projective limits, tensor categories, representable functors, ind-objects and
localization.
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