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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.
This two-volume course on abstract algebra provides
a broad introduction to the subject for those with no
previous knowledge of it but who are well grounded
in ordinary algebraic techniques. It starts from the
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beginning, leading up to fresh ideas gradually and in
a fairly elementary manner, and moving from
discussion of particular (concrete) cases to abstract
ideas and methods. It thus avoids the common
practice of presenting the reader with a mass of
ideas at the beginning, which he is only later able to
relate to his previous mathematical experience. The
work contains many concrete examples of algebraic
structures. Each chapter contains a few worked
examples for the student - these are divided into
straightforward and more advanced categories.
Answers are provided. From general sets, Volume 1
leads on to discuss special sets of the integers, other
number sets, residues, polynomials and vectors. A
chapter on mappings is followed by a detailed study
of the fundamental laws of algebra, and an account
of the theory of groups which takes the idea of
subgroups as far as Langrange's theorem. Some
improvements in exposition found desirable by users
of the book have been incorporated into the second
edition and the opportunity has also been taken to
correct a number of errors.
For courses in Abstract Algebra.Designed for future
mathematics teachers as well as mathematics
students who are not planning careers in secondary
education, this text offers a traditional course in
abstract algebra along with optional notes that
connect its mathematical content toschool
mathematics.Elementarynumber theory and rings
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ofpolynomials are treated before group theory.
Prerequisites include some experience with proof. (A
brief appendix reviews certain basics of logic, proof,
set theory, and functions.) Students should also
have access to a Computer Algebra System (CAS),
or a calculator with CAS capabilities. CourseSmart
textbooks do not include any media or print
supplements that come packaged with the bound
book."
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.
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.
A revision of McCoy's classic text, Introductory
Abstract Algebra, Sixth Edition, retains the goals of
earlier editions by providing the key information for a
first course in abstract algebra in an easily
understood, digestible manner. The material in the
sixth edition is kept at approximately the same level
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as that in the previous editions with a number of
comments, remarks, and exercises that point
students toward more advanced topics. Rings are
presented before groups because the ring of
integers is already known to students and easily
serves as a source of examples. * Simple, clear,
motivating style * Many examples to illustrate
concepts and theories
"This book [provides] a basic but rigorous introduction to
abstract algebra." -It is known that linear algebra is a useful tool in engineering
but, since the middle of this century, abstract linear algebra
has also found more and more applications. For instance,
finite fields play a prominent role in coding theory and ring
theory is the foundation of linear systems over rings. Both
linear and abstract algebra should now be in the curriculum of
undergraduate engineering students. This introductory book
on algebra aims to provide the basic material for such a
course. It also constitutes a solid algebraic basis for the nonspecialists who wish to become specialists in, for example,
coding theory, cryptography and linear systems theory.
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
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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.
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.
A Concrete Approach to Abstract Algebra presents a solid
and highly accessible introduction to abstract algebra by
providing details on the building blocks of abstract algebra. It
begins with a concrete and thorough examination of familiar
objects such as integers, rational numbers, real numbers,
complex numbers, complex conjugation, and polynomials.
The author then builds upon these familiar objects and uses
them to introduce and motivate advanced concepts in algebra
in a manner that is easier to understand for most students.
Exercises provide a balanced blend of difficulty levels, while
the quantity allows the instructor a latitude of choices. The
final four chapters present the more theoretical material
needed for graduate study. This text will be of particular
interest to teachers and future teachers as it links abstract
algebra to many topics which arise in courses in algebra,
geometry, trigonometry, precalculus, and calculus. Presents a
more natural 'rings first' approach to effectively leading the
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student into the And
the abstract
of the course by the use
of motivating concepts from previous math courses to guide
the discussion of abstract algebra Bridges the gap for
students by showing how most of the concepts within an
abstract algebra course are actually tools used to solve
difficult, but well-known problems Builds on relatively familiar
material (Integers, polynomials) and moves onto more
abstract topics, while providing a historical approach of
introducing groups first as automorphisms Exercises provide
a balanced blend of difficulty levels, while the quantity allows
the instructor a latitude of choices
This second edition covers essentially the same topics as the
first. However, the presentation of the material has been
extensively revised and improved. In addition, there are two
new chapters, one dealing with the fundamental theorem of
finitely generated abelian groups and the other a brief
introduction to semigroup theory and automata. This book is
appropriate for second to fourth year undergraduates. In
addition to the material traditionally taught at this level, the
book contains several applications: Polya–Burnside
Enumeration, Mutually Orthogonal Latin Squares, ErrorCorrecting Codes, and a classification of the finite groups of
isometries of the plane and the finite rotation groups in
Euclidean 3-space, semigroups and automata. It is hoped
that these applications will help the reader achieve a better
grasp of the rather abstract ideas presented and convince
him/her that pure mathematics, in addition to having an
austere beauty of its own, can be applied to solving practical
problems. Considerable emphasis is placed on the algebraic
system consisting of the congruence classes mod n under the
usual operations of addition and multiplication. The reader is
thus introduced — via congruence classes — to the idea of
cosets and factor groups. This enables the transition to
cosets and factor objects to be relatively painless. In this
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book, cosets, factor
and
homomorphisms are
introduced early on so that the reader has at his/her disposal
the tools required to give elegant proofs of the fundamental
theorems. Moreover, homomorphisms play such a prominent
role in algebra that they are used in this text wherever
possible.
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.
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.
This textbook provides an introduction to abstract algebra for
advanced undergraduate students. Based on the author's
lecture notes at the Department of Mathematics, National
Chung Cheng University of Taiwan, it begins with a
description of the algebraic structures of the ring and field of
rational numbers. Abstract groups are then introduced.
Technical results such as Lagrange's Theorem and Sylow's
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as applications
of group theory. Ring theory
forms the second part of abstract algebra, with the ring of
polynomials and the matrix ring as basic examples. The
general theory of ideals as well as maximal ideals in the rings
of polynomials over the rational numbers are also discussed.
The final part of the book focuses on field theory, field
extensions and then Galois theory to illustrate the
correspondence between the Galois groups and field
extensions. This textbook is more accessible and less
ambitious than most existing books covering the same
subject. Readers will also find the pedagogical material very
useful in enhancing the teaching and learning of abstract
algebra.
The book provides an introduction to modern abstract algebra
and its applications. It covers all major topics of classical
theory of numbers, groups, rings, fields and finite dimensional
algebras. The book also provides interesting and important
modern applications in such subjects as Cryptography,
Coding Theory, Computer Science and Physics. In particular,
it considers algorithm RSA, secret sharing algorithms, DiffieHellman Scheme and ElGamal cryptosystem based on
discrete logarithm problem. It also presents Buchberger’s
algorithm which is one of the important algorithms for
constructing Gröbner basis. Key Features: Covers all major
topics of classical theory of modern abstract algebra such as
groups, rings and fields and their applications. In addition it
provides the introduction to the number theory, theory of finite
fields, finite dimensional algebras and their applications.
Provides interesting and important modern applications in
such subjects as Cryptography, Coding Theory, Computer
Science and Physics. Presents numerous examples
illustrating the theory and applications. It is also filled with a
number of exercises of various difficulty. Describes in detail
the construction of the Cayley-Dickson construction for finite
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dimensional algebras,
in particular,
algebras of quaternions
and octonions and gives their applications in the number
theory and computer graphics.
A lucid guide to abstract algebra, this comprehensive
textbook provides in depth coverage for upper undergraduate
students.
THIS IS A TEXTBOOK FOR STUDENTS UNDERTAKING,
OR ABOUT TO UNDERTAKE, A first course in Abstract
Algebra (e. g. second-year Honours students and second-or
third-year Ordinary Degree students in Scottish universities;
first year students in many English universities). The first
edition of the book proved helpful to many such students, and
it is hoped that this second edition may be found even more
helpful. The main changes made in producing the se co nd
edition have been the inclusion of a whole new chapter on the
symmetrie group and the expansion of the existing sets of
exercises, together with updating and revising of the text. The
book is not an advanced treatise on group theory or on any
kindred part of mathematics. But, in contrast to many
elementary textbooks, it does penetrate far enough into
Abstract Algebra to let the student see that the subject has
worthwhile insights to offer, and to introduce hirn to some of
the distinctive ways of thinking that produce interesting
results. For example, in group theory, the material covered
includes cyclic groups, Lagrange's theorem, homomorphisms,
normal subgroups, quotient groups, and (in the new chapter)
the partition of the symmetrie group of degree n into
conjugacy classes and an intro duc ti on to the alternating
group of degree n. Although there is only one chapter on
rings (and fields), it is a lengthy chapter and covers a wide
variety of ideas.

Thinking Algebraically presents the insights of
abstract algebra in a welcoming and accessible way.
Page 9/16

Read PDF Introduction To Abstract Algebra From
Rings Numbers Groups And Fields To
Polynomials And Galois Theory
It succeeds in combining the advantages of ringsfirst 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 yearlong algebra course.
This is a high level introduction to abstract algebra
which is aimed at readers whose interests lie in
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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.
Based on lectures given at Claremont McKenna
College, this text constitutes a substantial, abstract
introduction to linear algebra. The presentation
emphasizes the structural elements over the
computational - for example by connecting matrices
to linear transformations from the outset - and
prepares the student for further study of abstract
Page 11/16

Read PDF Introduction To Abstract Algebra From
Rings Numbers Groups And Fields To
Polynomials And Galois Theory
mathematics. Uniquely among algebra texts at this
level, it introduces group theory early in the
discussion, as an example of the rigorous
development of informal axiomatic systems.
Suitable for second to fourth year undergraduates,
this title contains several applications: PolyaBurnside Enumeration, Mutually Orthogonal Latin
Squares, Error-Correcting Codes and a classification
of the finite groups of isometries of the plane and the
finite rotation groups in Euclidean 3-space.
Market_Desc: Mathematics students at both the
advanced undergraduate and graduate levels.
Special Features: Over 1500 exercises, many with
multiple parts, ranging in scope from routine to fairly
sophisticated, and ranging in purpose from basic
application of text material to exploration of important
theoretical or computational techniques. · The
emphasis throughout has been to motivate the
introduction and development of important algebraic
concepts using as many examples as possible. ·
Contains many topics not usually found in a basic
algebra book such as rings of algebraic integers,
semidirect products and the theory of extensions,
criteria for Principal Ideal Domains, criteria for
solvability of a quintic, and Dedekind Domains.
About The Book: Widely acclaimed algebra text. This
book is designed to give the reader insight into the
power and beauty that accrues from a rich interplay
between different areas of mathematics. The book
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carefully develops the theory of different algebraic
structures, beginning from basic definitions to some
in-depth results, using numerous examples and
exercises to aid the reader's understanding. In this
way, readers gain an appreciation for how
mathematical structures and their interplay lead to
powerful results and insights in a number of different
settings.
Introduction to Abstract AlgebraFrom Rings,
Numbers, Groups, and Fields to Polynomials and
Galois TheoryJHU Press
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.
This textbook will help bring about the day when abstract
algebra no longer creates intense anxiety but instead
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challenges students
to fully grasp
the meaning and
power of the approach. Topics covered include:; Rings;
Integral domains; The fundamental theorem of
arithmetic; Fields; Groups; Lagrange's theorem;
Isomorphism theorems for groups; Fundamental theorem
of finite abelian groups; The simplicity of An for n5;
Sylow theorems; The Jordan-Hölder theorem; Ring
isomorphism theorems; Euclidean domains; Principal
ideal domains; The fundamental theorem of algebra;
Vector spaces; Algebras; Field extensions: algebraic and
transcendental; The fundamental theorem of Galois
theory; The insolvability of the quintic
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
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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 upperundergraduate and beginning-graduate levels. The book
also serves as a valuable reference and self-study tool
for practitioners in the fields of engineering, computer
science, and applied mathematics.
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.
Page 15/16

Read PDF Introduction To Abstract Algebra From
Rings Numbers Groups And Fields To
Polynomials
And Galois
Theory to abstract
This textbook provides
an introduction
algebra for advanced undergraduate students. Based on
the authors' notes at the Department of Mathematics,
National Chung Cheng University, it contains material
sufficient for three semesters of study. It begins with a
description of the algebraic structures of the ring of
integers and the field of rational numbers. Abstract
groups are then introduced. Technical results such as
Lagrange's theorem and Sylow's theorems follow as
applications of group theory. The theory of rings and
ideals forms the second part of this textbook, with the
ring of integers, the polynomial rings and matrix rings as
basic examples. Emphasis will be on factorization in a
factorial domain. The final part of the book focuses on
field extensions and Galois theory to illustrate the
correspondence between Galois groups and splitting
fields of separable polynomials. Three whole new
chapters are added to this second edition. Group action
is introduced to give a more in-depth discussion on
Sylow's theorems. We also provide a formula in solving
combinatorial problems as an application. We devote two
chapters to module theory, which is a natural
generalization of the theory of the vector spaces.
Readers will see the similarity and subtle differences
between the two. In particular, determinant is formally
defined and its properties rigorously proved. The
textbook is more accessible and less ambitious than
most existing books covering the same subject. Readers
will also find the pedagogical material very useful in
enhancing the teaching and learning of abstract algebra.
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