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Abstract Algebra: A Gentle Introduction advantages a trend in mathematics
textbook publishing towards smaller, less expensive and brief introductions to
primary courses. The authors move away from the ‘everything for everyone’
approach so common in textbooks. Instead, they provide the reader with
coverage of numerous algebraic topics to cover the most important areas of
abstract algebra. Through a careful selection of topics, supported by interesting
applications, the authors Intend the book to be used for a one-semester course in
abstract algebra. It is suitable for an introductory course in for mathematics
majors. The text is also very suitable for education majors who need to have an
introduction to the topic. As textbooks go through various editions and authors
employ the suggestions of numerous well-intentioned reviewers, these book
become larger and larger and subsequently more expensive. This book is meant
to counter that process. Here students are given a "gentle introduction," meant to
provide enough for a course, yet also enough to encourage them toward future
study of the topic. Features Groups before rings approach Interesting modern
applications Appendix includes mathematical induction, the well-ordering
principle, sets, functions, permutations, matrices, and complex nubers.
Numerous exercises at the end of each section Chapter "Hint and Partial
Solutions" offers built in solutions manual
This is a book of problems in abstract algebra for strong undergraduates or
beginning graduate students. It can be used as a supplement to a course or for
self-study. The book provides more variety and more challenging problems than
are found in most algebra textbooks. It is intended for students wanting to enrich
their learning of mathematics by tackling problems that take some thought and
effort to solve. The book contains problems on groups (including the Sylow
Theorems, solvable groups, presentation of groups by generators and relations,
and structure and duality for finite abelian groups); rings (including basic ideal
theory and factorization in integral domains and Gauss's Theorem); linear
algebra (emphasizing linear transformations, including canonical forms); and
fields (including Galois theory). Hints to many problems are also included.
This is an introductory textbook designed for undergraduate mathematics majors
with an emphasis on abstraction and in particular, the concept of proofs in the
setting of linear algebra. Typically such a student would have taken calculus,
though the only prerequisite is suitable mathematical grounding. The purpose of
this book is to bridge the gap between the more conceptual and computational
oriented undergraduate classes to the more abstract oriented classes. The book
begins with systems of linear equations and complex numbers, then relates these
to the abstract notion of linear maps on finite-dimensional vector spaces, and
covers diagonalization, eigenspaces, determinants, and the Spectral Theorem.
Each chapter concludes with both proof-writing and computational exercises.
Designed for an advanced undergraduate- or graduate-level course, Abstract
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Algebra provides an example-oriented, less heavily symbolic approach to
abstract algebra. The text emphasizes specifics such as basic number theory,
polynomials, finite fields, as well as linear and multilinear algebra. This classroomtested, how-to manual takes a more narrative approach than the stiff formalism of
many other textbooks, presenting coherent storylines to convey crucial ideas in a
student-friendly, accessible manner. An unusual feature of the text is the
systematic characterization of objects by universal mapping properties, rather
than by constructions whose technical details are irrelevant. Addresses Common
Curricular Weaknesses In addition to standard introductory material on the
subject, such as Lagrange's and Sylow's theorems in group theory, the text
provides important specific illustrations of general theory, discussing in detail
finite fields, cyclotomic polynomials, and cyclotomic fields. The book also focuses
on broader background, including brief but representative discussions of naive
set theory and equivalents of the axiom of choice, quadratic reciprocity, Dirichlet's
theorem on primes in arithmetic progressions, and some basic complex analysis.
Numerous worked examples and exercises throughout facilitate a thorough
understanding of the material.
A Student-friendly Approach
Second Edition
Elements of Abstract Algebra
Solutions to Abstract Algebra
This book explores the history of abstract algebra. It shows how abstract algebra has
arisen in attempting to solve some of these classical problems, providing a context from
which the reader may gain a deeper appreciation of the mathematics involved.
This carefully written textbook offers a thorough introduction to abstract algebra, covering
the fundamentals of groups, rings and fields. The first two chapters present preliminary
topics such as properties of the integers and equivalence relations. The author then
explores the first major algebraic structure, the group, progressing as far as the Sylow
theorems and the classification of finite abelian groups. An introduction to ring theory
follows, leading to a discussion of fields and polynomials that includes sections on splitting
fields and the construction of finite fields. The final part contains applications to public key
cryptography as well as classical straightedge and compass constructions. Explaining key
topics at a gentle pace, this book is aimed at undergraduate students. It assumes no prior
knowledge of the subject and contains over 500 exercises, half of which have detailed
solutions provided.
The famous problems of squaring the circle, doubling the cube and trisecting an angle
captured the imagination of both professional and amateur mathematicians for over two
thousand years. Despite the enormous effort and ingenious attempts by these men and
women, the problems would not yield to purely geometrical methods. It was only the
development. of abstract algebra in the nineteenth century which enabled mathematicians
to arrive at the surprising conclusion that these constructions are not possible. In this book
we develop enough abstract algebra to prove that these constructions are impossible. Our
approach introduces all the relevant concepts about fields in a way which is more concrete
than usual and which avoids the use of quotient structures (and even of the Euclidean
algorithm for finding the greatest common divisor of two polynomials). Having the
geometrical questions as a specific goal provides motivation for the introduction of the
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algebraic concepts and we have found that students respond very favourably. We have
used this text to teach second-year students at La Trobe University over a period of many
years, each time refining the material in the light of student performance.
Brief, clear, and well written, this introductory treatment bridges the gap between
traditional and modern algebra. Includes exercises with complete solutions. The only
prerequisite is high school-level algebra. 1959 edition.
Abstract Algebra 2Nd Ed.
Basic Abstract Algebra
An Introduction with Applications
Text Book of Linear Algebra
"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.
The Second Edition of this classic text maintains the clear
exposition, logical organization, and accessible breadth of coverage
that have been its hallmarks. It plunges directly into algebraic
structures and incorporates an unusually large number of examples to
clarify abstract concepts as they arise. Proofs of theorems do more
than just prove the stated results; Saracino examines them so readers
gain a better impression of where the proofs come from and why they
proceed as they do. Most of the exercises range from easy to
moderately difficult and ask for understanding of ideas rather than
flashes of insight. The new edition introduces five new sections on
field extensions and Galois theory, increasing its versatility by
making it appropriate for a two-semester as well as a one-semester
course.
Great book! The author's teaching experinece shows in every chapter.
--Efim Zelmanov, University of California, San Diego Vinberg has
written an algebra book that is excellent, both as a classroom text or
for self-study. It is plain that years of teaching abstract algebra
have enabled him to say the right thing at the right time. --Irving
Kaplansky, MSRI This is a comprehensive text on modern algebra written
for advanced undergraduate and basic graduate algebra classes. The
book is based on courses taught by the author at the Mechanics and
Mathematics Department of Moscow State University and at the
Mathematical College of the Independent University of Moscow. The
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unique feature of the book is that it contains almost no technically
difficult proofs. Following his point of view on mathematics, the
author tried, whenever possible, to replace calculations and difficult
deductions with conceptual proofs and to associate geometric images to
algebraic objects. Another important feature is that the book presents
most of the topics on several levels, allowing the student to move
smoothly from initial acquaintance to thorough study and deeper
understanding of the subject. Presented are basic topics in algebra
such as algebraic structures, linear algebra, polynomials, groups, as
well as more advanced topics like affine and projective spaces, tensor
algebra, Galois theory, Lie groups, associative algebras and their
representations. Some applications of linear algebra and group theory
to physics are discussed. Written with extreme care and supplied with
more than 200 exercises and 70 figures, the book is also an excellent
text for independent study.
Introduction to Abstract Algebra, Second Edition presents abstract
algebra as the main tool underlying discrete mathematics and the
digital world. It avoids the usual groups first/rings first dilemma by
introducing semigroups and monoids, the multiplicative structures of
rings, along with groups. This new edition of a widely adopted
textbook covers applications from biology, science, and engineering.
It offers numerous updates based on feedback from first edition
adopters, as well as improved and simplified proofs of a number of
important theorems. Many new exercises have been added, while new
study projects examine skewfields, quaternions, and octonions. The
first three chapters of the book show how functional composition,
cycle notation for permutations, and matrix notation for linear
functions provide techniques for practical computation. These three
chapters provide a quick introduction to algebra, sufficient to
exhibit irrational numbers or to gain a taste of cryptography.
Chapters four through seven cover abstract groups and monoids,
orthogonal groups, stochastic matrices, Lagrange’s theorem, groups of
units of monoids, homomorphisms, rings, and integral domains. The
first seven chapters provide basic coverage of abstract algebra,
suitable for a one-semester or two-quarter course. Each chapter
includes exercises of varying levels of difficulty, chapter notes that
point out variations in notation and approach, and study projects that
cover an array of applications and developments of the theory. The
final chapters deal with slightly more advanced topics, suitable for a
second-semester or third-quarter course. These chapters delve deeper
into the theory of rings, fields, and groups. They discuss modules,
including vector spaces and abelian groups, group theory, and
quasigroups. This textbook is suitable for use in an undergraduate
course on abstract algebra for mathematics, computer science, and
education majors, along with students from other STEM fields.
Discovering Abstract Algebra
Concrete Approach to Abstract Algebra
A History of Abstract Algebra
An Invitation to Abstract Algebra

Through this book, upper undergraduate mathematics majors
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will master a challenging yet rewarding subject, and
approach advanced studies in algebra, number theory and
geometry with confidence. Groups, rings and fields are
covered in depth with a strong emphasis on irreducible
polynomials, a fresh approach to modules and linear algebra,
a fresh take on Gröbner theory, and a group theoretic
treatment of Rejewski's deciphering of the Enigma machine.
It includes a detailed treatment of the basics on finite
groups, including Sylow theory and the structure of finite
abelian groups. Galois theory and its applications to
polynomial equations and geometric constructions are treated
in depth. Those interested in computations will appreciate
the novel treatment of division algorithms. This rigorous
text 'gets to the point', focusing on concisely
demonstrating the concept at hand, taking a 'definitions
first, examples next' approach. Exercises reinforce the main
ideas of the text and encourage students' creativity.
This book covers the elements of Abstract Algebra, which is
a major mathematics course for undergraduate students all
over the country and also for first year postgraduate
students of many universities. It is designed according to
the new UGC syllabus prescribed for all Indian universities.
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 nontrivial 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.
Discovering Abstract Algebra takes an Inquiry-Based Learning
approach to the subject, leading students to discover for
themselves its main themes and techniques. Concepts are
introduced conversationally through extensive examples and
student investigation before being formally defined.
Students will develop skills in carefully making statements
and writing proofs, while they simultaneously build a sense
of ownership over the ideas and results. The book has been
extensively tested and reinforced at points of common
student misunderstanding or confusion, and includes a wealth
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of exercises at a variety of levels. The contents were
deliberately organized to follow the recommendations of the
MAA's 2015 Curriculum Guide. The book is ideal for a one- or
two-semester course in abstract algebra, and will prepare
students well for graduate-level study in algebra.
A Concrete Approach to Abstract Algebra
Concepts in Abstract Algebra
A Course in Abstract Algebra, 5th Edition
Excellent textbook provides undergraduates with an accessible
introduction to the basic concepts of abstract algebra and to the analysis
of abstract algebraic systems. Features many examples and problems.
Thinking Algebraically presents the insights of abstract algebra in a
welcoming and accessible way. It succeeds in combining the advantages
of rings-first and groups-first approaches while avoiding the
disadvantages. After an historical overview, the first chapter studies
familiar examples and elementary properties of groups and rings
simultaneously to motivate the modern understanding of algebra. The
text builds intuition for abstract algebra starting from high school
algebra. In addition to the standard number systems, polynomials,
vectors, and matrices, the first chapter introduces modular arithmetic
and dihedral groups. The second chapter builds on these basic examples
and properties, enabling students to learn structural ideas common to
rings and groups: isomorphism, homomorphism, and direct product. The
third chapter investigates introductory group theory. Later chapters
delve more deeply into groups, rings, and fields, including Galois theory,
and they also introduce other topics, such as lattices. The exposition is
clear and conversational throughout. The book has numerous exercises
in each section as well as supplemental exercises and projects for each
chapter. Many examples and well over 100 figures provide support for
learning. Short biographies introduce the mathematicians who proved
many of the results. The book presents a pathway to algebraic thinking
in a semester- or year-long algebra course.
To learn and understand mathematics, students must engage in the
process of doing mathematics. Emphasizing active learning, Abstract
Algebra: An Inquiry-Based Approach not only teaches abstract algebra
but also provides a deeper understanding of what mathematics is, how it
is done, and how mathematicians think. The book can be used in both
rings-first and groups-first abstract algebra courses. Numerous
activities, examples, and exercises illustrate the definitions, theorems,
and concepts. Through this engaging learning process, students discover
new ideas and develop the necessary communication skills and rigor to
understand and apply concepts from abstract algebra. In addition to the
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activities and exercises, each chapter includes a short discussion of the
connections among topics in ring theory and group theory. These
discussions help students see the relationships between the two main
types of algebraic objects studied throughout the text. Encouraging
students to do mathematics and be more than passive learners, this text
shows students that the way mathematics is developed is often different
than how it is presented; that definitions, theorems, and proofs do not
simply appear fully formed in the minds of mathematicians; that
mathematical ideas are highly interconnected; and that even in a field like
abstract algebra, there is a considerable amount of intuition to be found.
Designed for undergraduate and postgraduate students of mathematics,
the book can also be used by those preparing for various competitive
examinations. The text starts with a brief introduction to results from
Set theory and Number theory. It then goes on to cover Groups, Rings,
Fields and Linear Algebra. The topics under groups include subgroups,
finitely generated abelian groups, group actions, solvable and nilpotent
groups. The course in ring theory covers ideals, embedding of rings,
Euclidean domains, PIDs, UFDs, polynomial rings, Noetherian (Artinian)
rings. Topics of field include algebraic extensions, splitting fields, normal
extensions, separable extensions, algebraically closed fields, Galois
extensions, and construction by ruler and compass. The portion on linear
algebra deals with vector spaces, linear transformations, Eigen spaces,
diagonalizable operators, inner product spaces, dual spaces, operators on
inner product spaces etc. The theory has been strongly supported by
numerous examples and worked-out problems. There is also plenty of
scope for the readers to try and solve problems on their own.New in this
Edition• A full section on operators in inner product spaces.• Complete
survey of finite groups of order up to 15 and Wedderburn theorem on
finite division rings.• Addition of around one hundred new worked-out
problems and examples.• Alternate and simpler proofs of some
results.• A new section on quick recall of various useful results at the
end of the book to facilitate the reader to get instant answers to tricky
questions.
From the Integers to the Insolvability of the Quintic
Thinking Algebraically: An Introduction to Abstract Algebra
LSC A Book of Abstract Algebra
A BOOK OF ABSTRACT ALGEBRA
This undergraduate text takes a novel approach to the standard
introductory material on groups, rings, and fields. At the heart of
the text is a semi-historical journey through the early decades of the
subject as it emerged in the revolutionary work of Euler, Lagrange,
Gauss, and Galois. Avoiding excessive abstraction whenever
possible, the text focuses on the central problem of studying the
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solutions of polynomial equations. Highlights include a proof of the
Fundamental Theorem of Algebra, essentially due to Euler, and a
proof of the constructability of the regular 17-gon, in the manner of
Gauss. Another novel feature is the introduction of groups through a
meditation on the meaning of congruence in the work of Euclid.
Everywhere in the text, the goal is to make clear the links
connecting abstract algebra to Euclidean geometry, high school
algebra, and trigonometry, in the hope that students pursuing a
career as secondary mathematics educators will carry away a deeper
and richer understanding of the high school mathematics
curriculum. Another goal is to encourage students, insofar as
possible in a textbook format, to build the course for themselves,
with exercises integrally embedded in the text of each chapter.
The style and structure of CONCEPTS IN ABSTRACT ALGEBRA is
designed to help students learn the core concepts and associated
techniques in algebra deeply and well. Providing a fuller and richer
account of material than time allows in a lecture, this text presents
interesting examples of sufficient complexity so that students can
see the concepts and results used in a nontrivial setting. Author
Charles Lanski gives students the opportunity to practice by offering
many exercises that require the use and synthesis of the techniques
and results. Both readable and mathematically interesting, the text
also helps students learn the art of constructing mathematical
arguments. Overall, students discover how mathematics proceeds
and how to use techniques that mathematicians actually employ.
This book is included in the Brooks/Cole Series in Advanced
Mathematics (Series Editor: Paul Sally, Jr.).
This is a high level introduction to abstract algebra which is aimed
at readers whose interests lie in mathematics and in the information
and physical sciences. In addition to introducing the main concepts
of modern algebra, the book contains numerous applications, which
are intended to illustrate the concepts and to convince the reader of
the utility and relevance of algebra today. In particular applications
to Polya coloring theory, latin squares, Steiner systems and error
correcting codes are described. Another feature of the book is that
group theory and ring theory are carried further than is often done
at this level. There is ample material here for a two semester course
in abstract algebra. The importance of proof is stressed and
rigorous proofs of almost all results are given. But care has been
taken to lead the reader through the proofs by gentle stages. There
are nearly 400 problems, of varying degrees of difficulty, to test the
reader's skill and progress. The book should be suitable for students
in the third or fourth year of study at a North American university or
in the second or third year at a university in Europe, and should
ease the transition to (post)graduate studies.
A groundbreaking introduction to vectors, matrices, and least
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squares for engineering applications, offering a wealth of practical
examples.
Modern Algebra (Abstract Algebra)
A Gentle Introduction
Abstract Algebra
A Book of Abstract Algebra

A Concrete Approach to Abstract Algebra: From the Integers
to the Insolvability of the Quintic, Second Edition provides
a primer and reference on abstract algebra for readers whose
interests lie in mathematics and information and physical
sciences. Adopting the unique 'rings first' approach, the
work provides a gentle transition into abstract structures
that will make abstract algebra more natural to interested
readers. In addition to introducing the major concepts of
modern algebra, the book covers numerous applications which
are intended to illustrate the concepts and convince the
reader of the utility and relevance of algebra today. This
Second Edition features 40% new or revised content,
including complete and self-contained proofs of the
fundamental theorems of algebra and the Insolvability of the
Quintic, and new coverage of commutative rings and linear
transformations. Offers an extraordinarily diverse reference
of the algebraic field providing foundational progression
through algebraic concepts suitable for newcomers and
experts alike Demonstrates in simple language-using multiple
examples and exact proofs-how most concepts within abstract
algebra are actually tools used to solve difficult, but wellknown problems Employs a gradual approach to build on
relatively familiar material (integers, polynomials)
Explores more abstract topics while providing the classical
approach of introducing groups first as automorphisms
Supports both prospective graduate students as well as
prospective teachers
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.
Long-considered one of the best-written titles on the
subject, this text is aimed at the abstract or modern
algebra course taken by junior and senior math majors and
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many secondary math education majors. A mid-level approach,
this text features clear prose, an intuitive and wellmotivated approach, and exercises organized around specific
concepts.
Lucid coverage of the major theories of abstract algebra,
with helpful illustrations and exercises included
throughout. Unabridged, corrected republication of the work
originally published 1971. Bibliography. Index. Includes 24
tables and figures.
Linear Algebra as an Introduction to Abstract Mathematics
Algebra: Chapter 0
Vectors, Matrices, and Least Squares
Problems in Abstract Algebra
Studying abstract algebra can be an adventure of awe-inspiring discovery. The subject need not
be watered down nor should it be presented as if all students will become mathematics
instructors. This is a beautiful, profound, and useful field which is part of the shared language of
many areas both within and outside of mathematics. To begin this journey of discovery, some
experience with mathematical reasoning is beneficial. This text takes a fairly rigorous approach
to its subject, and expects the reader to understand and create proofs as well as examples
throughout. The book follows a single arc, starting from humble beginnings with arithmetic and
high-school algebra, gradually introducing abstract structures and concepts, and culminating
with Niels Henrik Abel and Evariste Galois’ achievement in understanding how we can—and
cannot—represent the roots of polynomials. The mathematically experienced reader may
recognize a bias toward commutative algebra and fondness for number theory. The presentation
includes the following features: Exercises are designed to support and extend the material in the
chapter, as well as prepare for the succeeding chapters. The text can be used for a one, two, or
three-term course. Each new topic is motivated with a question. A collection of projects appears
in Chapter 23. Abstract algebra is indeed a deep subject; it can transform not only the way one
thinks about mathematics, but the way that one thinks—period. This book is offered as a manual
to a new way of thinking. The author’s aim is to instill the desire to understand the material, to
encourage more discovery, and to develop an appreciation of the subject for its own sake.
Introduction to Abstract Algebra provides insight into the methods of abstract algebra. This
book provides information pertinent to the fundamental concepts of abstract algebra. Organized
into five chapters, this book begins with an overview of the study of natural numbers that are
used historically for the purpose of counting the objects in different assemblages. This text then
examines the concepts of set and elements of a set. Other chapters contain an intuitive survey of
the different kinds of real numbers, with the inclusion of many very important results on
integers. This book presents as well a brief survey of algebraic systems from the trivial sets to
the more highly structures groups, with emphasis on the elementary properties of groups. The
final chapter deals with the simple development of complex numbers. This book is intended to be
suitable for students in abstract algebra.
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.
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
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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.
An Introduction
Abstract Algebra and Famous Impossibilities
A Comprehensive Introduction
A First Course, Second Edition

A Book of Abstract AlgebraSecond EditionCourier Corporation
For Graduate Students and Advanced Undergraduates
Theory and Applications
Topics In Abstract Algebra (second Edition)
Introduction to Applied Linear Algebra
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