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An introduction to abstract algebraic geometry, with the only prerequisites being
results from commutative algebra, which are stated as needed, and some
elementary topology. More than 400 exercises distributed throughout the book
offer specific examples as well as more specialised topics not treated in the main
text, while three appendices present brief accounts of some areas of current
research. This book can thus be used as textbook for an introductory course in
algebraic geometry following a basic graduate course in algebra. Robin
Hartshorne studied algebraic geometry with Oscar Zariski and David Mumford at
Harvard, and with J.-P. Serre and A. Grothendieck in Paris. He is the author of
"Residues and Duality", "Foundations of Projective Geometry", "Ample
Subvarieties of Algebraic Varieties", and numerous research titles.
Basic Algebra and Advanced Algebra systematically develop concepts and tools
in algebra that are vital to every mathematician, whether pure or applied, aspiring
or established. Advanced Algebra includes chapters on modern algebra which
treat various topics in commutative and noncommutative algebra and provide
introductions to the theory of associative algebras, homological algebras,
algebraic number theory, and algebraic geometry. Many examples and hundreds
of problems are included, along with hints or complete solutions for most of the
problems. Together the two books give the reader a global view of algebra and
its role in mathematics as a whole.
This classic introduces abstract algebra using familiar and concrete examples
that illustrates each concept as it is presented. It covers such topics as the role of
careful proof in algebra; linear algebra as grounded in geometry; groups as
expressions of symmetry; subgroups and subsystems leading to lattice theory;
and much more.
This textbook provides an accessible account of the history of abstract algebra,
tracing a range of topics in modern algebra and number theory back to their
modest presence in the seventeenth and eighteenth centuries, and exploring the
impact of ideas on the development of the subject. Beginning with Gauss’s
theory of numbers and Galois’s ideas, the book progresses to Dedekind and
Kronecker, Jordan and Klein, Steinitz, Hilbert, and Emmy Noether. Approaching
mathematical topics from a historical perspective, the author explores quadratic
forms, quadratic reciprocity, Fermat’s Last Theorem, cyclotomy, quintic
equations, Galois theory, commutative rings, abstract fields, ideal theory,
invariant theory, and group theory. Readers will learn what Galois accomplished,
how difficult the proofs of his theorems were, and how important Camille Jordan
and Felix Klein were in the eventual acceptance of Galois’s approach to the
solution of equations. The book also describes the relationship between
Kummer’s ideal numbers and Dedekind’s ideals, and discusses why Dedekind
felt his solution to the divisor problem was better than Kummer’s. Designed for a
course in the history of modern algebra, this book is aimed at undergraduate
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students with an introductory background in algebra but will also appeal to
researchers with a general interest in the topic. With exercises at the end of each
chapter and appendices providing material difficult to find elsewhere, this book is
self-contained and therefore suitable for self-study.
Author has written several excellent Springer books.; This book is a sequel to
Introduction to Topological Manifolds; Careful and illuminating explanations,
excellent diagrams and exemplary motivation; Includes short preliminary sections
before each section explaining what is ahead and why
Algebraic topology is the study of the global properties of spaces by means of
algebra. It is an important branch of modern mathematics with a wide degree of
applicability to other fields, including geometric topology, differential geometry,
functional analysis, differential equations, algebraic geometry, number theory,
and theoretical physics. This book provides an introduction to the basic concepts
and methods of algebraic topology for the beginner. It presents elements of both
homology theory and homotopy theory, and includes various applications. The
author's intention is to rely on the geometric approach by appealing to the
reader's own intuition to help understanding. The numerous illustrations in the
text also serve this purpose. Two features make the text different from the
standard literature: first, special attention is given to providing explicit algorithms
for calculating the homology groups and for manipulating the fundamental
groups. Second, the book contains many exercises, all of which are supplied with
hints or solutions. This makes the book suitable for both classroom use and for
independent study.
Vectors and tensors are among the most powerful problem-solving tools
available, with applications ranging from mechanics and electromagnetics to
general relativity. Understanding the nature and application of vectors and
tensors is critically important to students of physics and engineering. Adopting
the same approach used in his highly popular A Student's Guide to Maxwell's
Equations, Fleisch explains vectors and tensors in plain language. Written for
undergraduate and beginning graduate students, the book provides a thorough
grounding in vectors and vector calculus before transitioning through contra and
covariant components to tensors and their applications. Matrices and their
algebra are reviewed on the book's supporting website, which also features
interactive solutions to every problem in the text where students can work
through a series of hints or choose to see the entire solution at once. Audio
podcasts give students the opportunity to hear important concepts in the book
explained by the author.
This book covers an especially broad range of topics, including some topics not
generally found in linear algebra books The first part details the basics of linear
algebra. Coverage then proceeds to a discussion of modules, emphasizing a
comparison with vector spaces. A thorough discussion of inner product spaces,
eigenvalues, eigenvectors, and finite dimensional spectral theory follows,
culminating in the finite dimensional spectral theorem for normal operators.
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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 scobordism 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.
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.
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.
Finally a self-contained, one volume, graduate-level algebra text that is readable by the
average graduate student and flexible enough to accommodate a wide variety of
instructors and course contents. The guiding principle throughout is that the material
should be presented as general as possible, consistent with good pedagogy. Therefore
it stresses clarity rather than brevity and contains an extraordinarily large number of
illustrative exercises.
This new edition, now in two parts, has been significantly reorganized and many
sections have been rewritten. The first part, designed for a first year of graduate
algebra, consists of two courses: Galois theory and Module theory. Topics covered in
the first course are classical formulas for solutions of cubic and quartic equations,
classical number theory, commutative algebra, groups, and Galois theory. Topics in the
second course are Zorn's lemma, canonical forms, inner product spaces, categories
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and limits, tensor products, projective, injective, and flat modules, multilinear algebra,
affine varieties, and Grobner bases. The second part 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.
David Joyner uses mathematical toys such as the Rubik's Cube to make abstract
algebra and group theory fun. This updated second edition uses SAGE, an opensource computer algebra system, to illustrate many of the computations.
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.
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.
Abstract Algebra: An Introduction is set apart by its thematic development and organization.
The chapters are organized around two themes: arithmetic and congruence. Each theme is
developed first for the integers, then for polynomials, and finally for rings and groups. This
enables students to see where many abstract concepts come from, why they are important,
and how they relate to one another. New to this edition is a groups first option that enables
those who prefer to cover groups before rings to do so easily. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook
version.
A modern and student-friendly introduction to this popular subject: it takes a more "natural"
approach and develops the theory at a gentle pace with an emphasis on clear explanations
Features plenty of worked examples and exercises, complete with full solutions, to encourage
independent study Previous books by Howie in the SUMS series have attracted excellent
reviews
A clear exposition, with exercises, of the basic ideas of algebraic topology. Suitable for a twosemester 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
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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.
This new edition, now in two parts, has been significantly reorganized and many sections have
been rewritten. This first part, designed for a first year of graduate algebra, consists of two
courses: Galois theory and Module theory. Topics covered in the first course are classical
formulas for solutions of cubic and quartic equations, classical number theory, commutative
algebra, groups, and Galois theory. Topics in the second course are Zorn's lemma, canonical
forms, inner product spaces, categories and limits, tensor products, projective, injective, and
flat modules, multilinear algebra, affine varieties, and Gröbner bases.
An introductory textbook suitable for use in a course or for self-study, featuring broad coverage
of the subject and a readable exposition, with many examples and exercises.
Advanced Modern Algebra: Third Edition, Part 2American Mathematical Soc.
Abstract Algebra: Theory and Applications is an open-source textbook that is designed to
teach the principles and theory of abstract algebra to college juniors and seniors in a rigorous
manner. Its strengths include a wide range of exercises, both computational and theoretical,
plus many non-trivial applications. The first half of the book presents group theory, through the
Sylow theorems, with enough material for a semester-long course. The second half is suitable
for a second semester and presents rings, integral domains, Boolean algebras, vector spaces,
and fields, concluding with Galois Theory.

"Learning abstract algebra is not hard. It is not like getting to know the deep
forest - its trails, streams, lakes, flora, and fauna. It takes time, effort, and a
willingness to venture into new territory, It is a task that cannot be done
overnight. But with a good guide (this book!), it should be an exciting excursion
with, perhaps, only a few bumps along the way. Students - even students who
have done very well in calculus - often have trouble with abstract algebra. Our
objective in writing this book is to make abstract algebra as accessible as
elementary calculus and, we hope, a real joy to study. Our textbook has three
advantages over the standard abstract algebra textbook. First, it covers all the
foundational concepts needed for abstract algebra (the only prerequisite for this
book is high school algebra). Second, it is easier to read and understand (so it is
ideal for self-learners). Third, it gets the reader to think mathematically and to do
mathematics - to experiment, make conjectures, and prove theorems - while
reading the book. The result is not only a better learning experience but also a
more enjoyable one" -- from back cover.
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Praise for the Third Edition ". . . an expository masterpiece of the highest didactic
value that has gained additional attractivity through the various improvements . .
."—Zentralblatt MATH The Fourth Edition of Introduction to Abstract Algebra
continues to provide an accessible approach to the basic structures of abstract
algebra: groups, rings, and fields. The book's unique presentation helps readers
advance to abstract theory by presenting concrete examples of induction,
number theory, integers modulo n, and permutations before the abstract
structures are defined. Readers can immediately begin to perform computations
using abstract concepts that are developed in greater detail later in the text. The
Fourth Edition features important concepts as well as specialized topics,
including: The treatment of nilpotent groups, including the Frattini and Fitting
subgroups Symmetric polynomials The proof of the fundamental theorem of
algebra using symmetric polynomials The proof of Wedderburn's theorem on
finite division rings The proof of the Wedderburn-Artin theorem Throughout the
book, worked examples and real-world problems illustrate concepts and their
applications, facilitating a complete understanding for readers regardless of their
background in mathematics. A wealth of computational and theoretical exercises,
ranging from basic to complex, allows readers to test their comprehension of the
material. In addition, detailed historical notes and biographies of mathematicians
provide context for and illuminate the discussion of key topics. A solutions
manual is also available for readers who would like access to partial solutions to
the book's exercises. Introduction to Abstract Algebra, Fourth Edition is an
excellent book for courses on the topic at the upper-undergraduate and
beginning-graduate levels. The book also serves as a valuable reference and selfstudy tool for practitioners in the fields of engineering, computer science, and
applied mathematics.
as a student." --Book Jacket.
Considered a classic by many, A First Course in Abstract Algebra is an in-depth
introduction to abstract algebra. Focused on groups, rings and fields, this text
gives students a firm foundation for more specialized work by emphasizing an
understanding of the nature of algebraic structures.
The companion title, Linear Algebra, has sold over 8,000 copies The writing style
is very accessible The material can be covered easily in a one-year or one-term
course Includes Noah Snyder's proof of the Mason-Stothers polynomial abc
theorem New material included on product structure for matrices including
descriptions of the conjugation representation of the diagonal group
Clearly presented discussions of fields, vector spaces, homogeneous linear
equations, extension fields, polynomials, algebraic elements, as well as sections
on solvable groups, permutation groups, solution of equations by radicals, and
other concepts. 1966 edition.
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 equivalent to
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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.
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.
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.
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 crossreferences.
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.
This book constitutes the thoroughly refereed proceedings of eight international
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workshops held in Valencia, Spain, in conjunction with the 25th International
Conference on Advanced Information Systems Engineering, CAiSE 2013, in June
2013. The 36 full and 12 short papers have undertaken a high-quality and selective
acceptance policy, resulting in acceptance rates of up to 50% for full research papers.
The eight workshops were Approaches for Enterprise Engineering Research (AppEER),
International Workshop on BUSiness/IT ALignment and Interoperability (BUSITAL),
International Workshop on Cognitive Aspects of Information Systems Engineering
(COGNISE), Workshop on Human-Centric Information Systems (HC-IS), Next
Generation Enterprise and Business Innovation Systems (NGEBIS), International
Workshop on Ontologies and Conceptual Modeling (OntoCom), International Workshop
on Variability Support in Information Systems (VarIS), International Workshop on
Information Systems Security Engineering (WISSE).
Accessible but rigorous, this outstanding text encompasses all of the topics covered by
a typical course in elementary abstract algebra. Its easy-to-read treatment offers an
intuitive approach, featuring informal discussions followed by thematically arranged
exercises. This second edition features additional exercises to improve student
familiarity with applications. 1990 edition.
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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