
abstract algebra
abstract algebra is a fundamental branch of mathematics that studies algebraic structures such as
groups, rings, fields, and modules. It extends classical algebraic concepts to more general settings,
enabling mathematicians to analyze systems with operations defined abstractly rather than
concretely. This field plays a crucial role in various areas of mathematics and theoretical computer
science, providing tools to solve problems in number theory, cryptography, and geometry.
Understanding the core structures and their properties is essential for anyone exploring higher
mathematics or related disciplines. This article will provide a comprehensive overview of abstract
algebra, covering its key structures, important theorems, and practical applications. Readers will gain
insight into how abstract algebra unifies different mathematical concepts and facilitates advanced
problem-solving techniques.
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Fundamental Structures in Abstract Algebra
Abstract algebra revolves around several core algebraic structures that generalize arithmetic
operations and symmetry concepts. These structures include groups, rings, fields, and modules, each
with specific axioms defining their behavior. Understanding these basic entities forms the foundation
for exploring more complex algebraic systems.

Groups
A group is a set equipped with a single binary operation that satisfies four key properties: closure,
associativity, identity, and invertibility. Groups are central to abstract algebra because they model
symmetry and transformations across various mathematical contexts. The study of groups includes
examining subgroups, cyclic groups, and group homomorphisms, which reveal the internal structure
and relationships between groups.

Rings
Rings extend the concept of groups by incorporating two binary operations, typically addition and
multiplication. Rings must satisfy certain axioms such as distributivity of multiplication over addition
and the presence of an additive identity. They provide a framework for generalizing arithmetic and
polynomial operations beyond familiar number systems like integers and rational numbers.



Fields
Fields are algebraic structures with two operations, addition and multiplication, where every nonzero
element has a multiplicative inverse. Fields generalize number systems such as the real numbers and
complex numbers and are vital in constructing solutions to polynomial equations. The properties of
fields underpin many key results in algebra and number theory.

Modules
Modules generalize the concept of vector spaces by allowing scalars from a ring rather than a field.
This broader perspective enables the study of linear structures over rings, leading to applications in
representation theory and homological algebra. Modules are essential for understanding how
algebraic structures interact and decompose under various operations.

Important Theorems and Concepts
Abstract algebra is rich with theorems that describe the behavior and classification of algebraic
structures. These theorems provide powerful tools for understanding the underlying symmetry and
structure in mathematical systems.

Isomorphism Theorems
The isomorphism theorems characterize the relationships between quotient structures and
substructures in groups, rings, and modules. They establish conditions under which two algebraic
structures are structurally identical, aiding in classification and simplification of problems.

Lagrange’s Theorem
Lagrange’s theorem states that the order of a subgroup divides the order of the finite group
containing it. This theorem is foundational in group theory and helps in analyzing the possible
subgroup sizes and their properties within a given group.

Fundamental Theorem of Finite Abelian Groups
This theorem states that every finite abelian group can be decomposed into a direct product of cyclic
groups of prime-power order. It provides a complete classification of finite abelian groups, facilitating
their study and application.

Polynomial Factorization and Field Extensions
Key results in abstract algebra involve factorization of polynomials over fields and the construction of
field extensions. These concepts are critical for solving polynomial equations and understanding
algebraic numbers, leading to developments in Galois theory and beyond.



Applications of Abstract Algebra
The principles of abstract algebra extend beyond pure mathematics into many applied fields. Its
techniques contribute to solving complex problems in computer science, physics, engineering, and
cryptography.

Cryptography and Security
Modern cryptographic systems rely heavily on abstract algebraic structures such as finite fields and
elliptic curves. These structures provide the mathematical foundation for secure communication
protocols, encryption algorithms, and digital signatures.

Coding Theory
Abstract algebra aids in the design and analysis of error-correcting codes, which are essential for
reliable data transmission. Using algebraic structures like finite fields and polynomial rings, coding
theory ensures data integrity across noisy communication channels.

Computer Algebra Systems
Computer algebra systems implement algorithms based on abstract algebra to perform symbolic
computation efficiently. These tools assist mathematicians and scientists in manipulating algebraic
expressions, solving equations, and exploring algebraic structures computationally.

Physics and Symmetry
Group theory, a branch of abstract algebra, plays a prominent role in physics by describing symmetry
properties of physical systems. It helps classify particles, analyze molecular structures, and
understand conservation laws within theoretical frameworks.

Advanced Topics and Further Study
Beyond the foundational structures and theorems, abstract algebra encompasses advanced areas
that explore deeper properties and applications of algebraic systems.

Galois Theory
Galois theory connects field theory and group theory to provide criteria for solvability of polynomial
equations by radicals. It reveals profound insights into the symmetry of roots and the structure of field
extensions, forming a cornerstone of modern algebra.



Homological Algebra
Homological algebra studies algebraic structures via sequences of modules and homomorphisms,
focusing on concepts like exact sequences and derived functors. It has significant applications in
algebraic topology, algebraic geometry, and representation theory.

Representation Theory
Representation theory investigates how groups and algebras can act on vector spaces through linear
transformations. This field bridges abstract algebra and linear algebra, with applications in physics,
chemistry, and number theory.

Noncommutative Algebra
Noncommutative algebra studies algebraic structures where the multiplication is not commutative.
This area includes rings, algebras, and operator theory, and it has implications in quantum mechanics
and advanced mathematical physics.

List of Key Topics for Further Exploration

Commutative Algebra

Algebraic Geometry

Lie Algebras and Lie Groups

Category Theory

Algebraic Number Theory

Frequently Asked Questions

What is the significance of group theory in abstract algebra?
Group theory is fundamental in abstract algebra as it studies algebraic structures known as groups,
which capture the essence of symmetry and are applicable in various fields including physics,
chemistry, and cryptography.

How do rings and fields differ in abstract algebra?
In abstract algebra, a ring is a set equipped with two binary operations (addition and multiplication)
where addition forms an abelian group and multiplication is associative. A field is a special type of



ring where every nonzero element has a multiplicative inverse, making division possible.

What are some real-world applications of abstract algebra?
Abstract algebra has applications in coding theory, cryptography, computer science, physics, and
chemistry. For example, cryptographic protocols rely heavily on group theory and finite fields for
secure communication.

What is a normal subgroup and why is it important?
A normal subgroup is a subgroup that is invariant under conjugation by elements of the parent group.
Normal subgroups are crucial because they allow the construction of quotient groups, which help in
analyzing the structure of groups.

Can you explain the concept of isomorphism in abstract
algebra?
An isomorphism is a bijective homomorphism between two algebraic structures that preserves the
operations. If two structures are isomorphic, they are essentially the same in terms of their algebraic
properties, even if their elements differ.

What role do modules play in abstract algebra?
Modules generalize vector spaces by allowing the scalars to come from a ring instead of a field. They
are important in studying linear algebra over rings and have applications in representation theory and
homological algebra.

Additional Resources
1. Abstract Algebra by David S. Dummit and Richard M. Foote
This comprehensive textbook is widely regarded as a standard in the field of abstract algebra. It
covers fundamental topics such as groups, rings, fields, and Galois theory with clarity and rigor. The
book includes numerous exercises that range from routine to challenging, making it suitable for both
beginners and advanced students.

2. Algebra by Michael Artin
Michael Artin’s Algebra is known for its intuitive approach and geometric perspective on abstract
algebra. The book emphasizes linear algebra and group theory, providing deep insights into the
structure of algebraic systems. Its engaging style makes complex concepts accessible to
undergraduates and graduate students alike.

3. Contemporary Abstract Algebra by Joseph A. Gallian
Gallian’s text is celebrated for its clear explanations and abundance of examples. It introduces
abstract algebra concepts in a student-friendly manner, making it ideal for those new to the subject.
The book also includes historical notes and applications, enriching the learning experience.

4. Algebra: Chapter 0 by Paolo Aluffi
This book takes a unique approach by presenting algebra from a categorical viewpoint. It bridges the



gap between classical algebra and modern abstract methods, making it particularly appealing to
advanced students. The text is rigorous yet accessible, with an emphasis on conceptual
understanding.

5. Basic Algebra I by Nathan Jacobson
Jacobson’s work is a classic in the field, offering a thorough introduction to groups, rings, and fields.
The presentation is formal and concise, suitable for mathematically mature readers. It lays a strong
foundation for further study in algebra and related areas.

6. A First Course in Abstract Algebra by John B. Fraleigh
Fraleigh’s book is praised for its clear exposition and logical organization. It covers essential topics
with numerous examples and exercises, facilitating self-study. The text is designed to build intuition
and problem-solving skills in abstract algebra.

7. Introduction to Abstract Algebra by W. Keith Nicholson
Nicholson’s textbook provides a balanced introduction to the subject, blending theory with practical
applications. It includes a variety of exercises and examples to reinforce learning. The book is well-
suited for undergraduate courses in abstract algebra.

8. Topics in Algebra by I.N. Herstein
Herstein’s text is a classic that emphasizes problem-solving and theoretical understanding. It covers a
broad range of topics and is known for its challenging exercises. The book is ideal for students who
want to deepen their grasp of abstract algebra.

9. Algebra by Serge Lang
Serge Lang’s Algebra is a comprehensive and advanced text that covers a wide spectrum of algebraic
topics. It is rigorous and detailed, making it suitable for graduate students and researchers. The book
also explores connections between algebra and other areas of mathematics.
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  abstract algebra: Abstract Algebra Stephen Lovett, 2022-07-05 When a student of mathematics
studies abstract algebra, he or she inevitably faces questions in the vein of, What is abstract algebra
or What makes it abstract? Algebra, in its broadest sense, describes a way of thinking about classes
of sets equipped with binary operations. In high school algebra, a student explores properties of
operations (+, −, ×, and ÷) on real numbers. Abstract algebra studies properties of operations
without specifying what types of number or object we work with. Any theorem established in the
abstract context holds not only for real numbers but for every possible algebraic structure that has
operations with the stated properties. This textbook intends to serve as a first course in abstract
algebra. The selection of topics serves both of the common trends in such a course: a balanced
introduction to groups, rings, and fields; or a course that primarily emphasizes group theory. The
writing style is student-centered, conscientiously motivating definitions and offering many
illustrative examples. Various sections or sometimes just examples or exercises introduce
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applications to geometry, number theory, cryptography and many other areas. This book offers a
unique feature in the lists of projects at the end of each section. the author does not view projects as
just something extra or cute, but rather an opportunity for a student to work on and demonstrate
their potential for open-ended investigation. The projects ideas come in two flavors: investigative or
expository. The investigative projects briefly present a topic and posed open-ended questions that
invite the student to explore the topic, asking and to trying to answer their own questions.
Expository projects invite the student to explore a topic with algebraic content or pertain to a
particular mathematician’s work through responsible research. The exercises challenge the student
to prove new results using the theorems presented in the text. The student then becomes an active
participant in the development of the field.
  abstract algebra: Introduction to Abstract Algebra W. Keith Nicholson, 2012-03-20 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 self-study tool for practitioners in the fields of engineering, computer science, and
applied mathematics.
  abstract algebra: An Introduction to Abstract Algebra Derek J.S. Robinson, 2008-08-22 No
detailed description available for An Introduction to Abstract Algebra.
  abstract algebra: Contemporary Abstract Algebra Joseph Gallian, 2021-01-19 Contemporary
Abstract Algebra, Tenth Edition For more than three decades, this classic text has been widely
appreciated by instructors and students alike. The book offers an enjoyable read and conveys and
develops enthusiasm for the beauty of the topics presented. It is comprehensive, lively, and
engaging. The author presents the concepts and methodologies of contemporary abstract algebra as
used by working mathematicians, computer scientists, physicists, and chemists. Students will learn
how to do computations and to write proofs. A unique feature of the book are exercises that build
the skill of generalizing, a skill that students should develop but rarely do. Applications are included
to illustrate the utility of the abstract concepts. Examples and exercises are the heart of the book.
Examples elucidate the definitions, theorems, and proof techniques; exercises facilitate
understanding, provide insight, and develop the ability to do proofs. The exercises often foreshadow
definitions, concepts, and theorems to come. Changes for the tenth edition include new exercises,
new examples, new quotes, and a freshening of the discussion portions. The hallmark features of
previous editions of the book are enhanced in this edition. These include: A good mixture of
approximately 1900 computational and theoretical exercises, including computer exercises, that
synthesize concepts from multiple chapters Approximately 300 worked-out examples from routine
computations to the challenging Many applications from scientific and computing fields and



everyday life Historical notes and biographies that spotlight people and events Motivational and
humorous quotations Numerous connections to number theory and geometry While many partial
solutions and sketches for the odd-numbered exercises appear in the book, an Instructor’s Solutions
Manual written by the author has comprehensive solutions for all exercises and some alternative
solutions to develop a critical thought and deeper understanding. It is available from CRC Press
only. The Student Solution Manual has comprehensive solutions for all odd-numbered exercises and
many even-numbered exercises.
  abstract algebra: Abstract Algebra Joseph H. Silverman, 2022-03-07 This abstract algebra
textbook takes an integrated approach that highlights the similarities of fundamental algebraic
structures among a number of topics. The book begins by introducing groups, rings, vector spaces,
and fields, emphasizing examples, definitions, homomorphisms, and proofs. The goal is to explain
how all of the constructions fit into an axiomatic framework and to emphasize the importance of
studying those maps that preserve the underlying algebraic structure. This fast-paced introduction is
followed by chapters in which each of the four main topics is revisited and deeper results are
proven. The second half of the book contains material of a more advanced nature. It includes a
thorough development of Galois theory, a chapter on modules, and short surveys of additional
algebraic topics designed to whet the reader's appetite for further study. This book is intended for a
first introduction to abstract algebra and requires only a course in linear algebra as a prerequisite.
The more advanced material could be used in an introductory graduate-level course.
  abstract algebra: Lectures in Abstract Algebra N. Jacobson, 2013-03-09 The present volume is
the second in the author's series of three dealing with abstract algebra. For an understanding of this
volume a certain familiarity with the basic concepts treated in Volume I: groups, rings, fields,
homomorphisms, is presupposed. However, we have tried to make this account of linear algebra
independent of a detailed knowledge of our first volume. References to specific results are given
occasionally but some of the fundamental concepts needed have been treated again. In short, it is
hoped that this volume can be read with complete understanding by any student who is
mathematically sufficiently mature and who has a familiarity with the standard notions of modern
algebra. Our point of view in the present volume is basically the abstract conceptual one. However,
from time to time we have deviated somewhat from this. Occasionally formal calculational methods
yield sharper results. Moreover, the results of linear algebra are not an end in themselves but are
essentialtools for use in other branches of mathematics and its applications. It is therefore useful to
have at hand methods which are constructive and which can be applied in numerical problems.
These methods sometimes necessitate a somewhat lengthier discussion but we have felt that their
presentation is justified on the grounds indicated. A stu dent well versed in abstract algebra will
undoubtedly observe short cuts. Some of these have been indicated in footnotes. We have included a
large number of exercises in the text.
  abstract algebra: Introduction to Abstract Algebra, Third Edition T.A. Whitelaw, 1995-05-15
The first and second editions of this successful textbook have been highly praised for their lucid and
detailed coverage of abstract algebra. In this third edition, the author has carefully revised and
extended his treatment, particularly the material on rings and fields, to provide an even more
satisfying first course in abstract algebra.
  abstract algebra: Applied Abstract Algebra Rudolf Lidl, Günter Pilz, 1997-11-25 Accessible
to junior and senior undergraduate students, this survey contains many examples, solved exercises,
sets of problems, and parts of abstract algebra of use in many other areas of discrete mathematics.
Although this is a mathematics book, the authors have made great efforts to address the needs of
users employing the techniques discussed. Fully worked out computational examples are backed by
more than 500 exercises throughout the 40 sections. This new edition includes a new chapter on
cryptology, and an enlarged chapter on applications of groups, while an extensive chapter has been
added to survey other applications not included in the first edition. The book assumes knowledge of
the material covered in a course on linear algebra and, preferably, a first course in (abstract)
algebra covering the basics of groups, rings, and fields.



  abstract algebra: Abstract Algebra and Solution by Radicals John Edward Maxfield,
Margaret W. Maxfield, 2010-03-01 The American Mathematical Monthly recommended this
advanced undergraduate-level text for teacher education. It starts with groups, rings, fields, and
polynomials and advances to Galois theory, radicals and roots of unity, and solution by radicals.
Numerous examples, illustrations, commentaries, and exercises enhance the text, along with 13
appendices. 1971 edition.
  abstract algebra: A Course On Abstract Algebra Minking Eie, Shou-te Chang, 2010-02-26 This
textbook provides an introduction to abstract algebra for advanced undergraduate students. Based
on the authors' 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 Theorems follow 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.
  abstract algebra: Abstract Algebra William Paulsen, 2018-09-03 The new edition of Abstract
Algebra: An Interactive Approach presents a hands-on and traditional approach to learning groups,
rings, and fields. It then goes further to offer optional technology use to create opportunities for
interactive learning and computer use. This new edition offers a more traditional approach offering
additional topics to the primary syllabus placed after primary topics are covered. This creates a
more natural flow to the order of the subjects presented. This edition is transformed by historical
notes and better explanations of why topics are covered. This innovative textbook shows how
students can better grasp difficult algebraic concepts through the use of computer programs. It
encourages students to experiment with various applications of abstract algebra, thereby obtaining a
real-world perspective of this area. Each chapter includes, corresponding Sage notebooks,
traditional exercises, and several interactive computer problems that utilize Sage and
Mathematica® to explore groups, rings, fields and additional topics. This text does not sacrifice
mathematical rigor. It covers classical proofs, such as Abel’s theorem, as well as many topics not
found in most standard introductory texts. The author explores semi-direct products, polycyclic
groups, Rubik’s Cube®-like puzzles, and Wedderburn’s theorem. The author also incorporates
problem sequences that allow students to delve into interesting topics, including Fermat’s two
square theorem.
  abstract algebra: Concepts in Abstract Algebra Charles Lanski, 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.).
  abstract algebra: Abstract Algebra Gregory T. Lee, 2018-04-13 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.
  abstract algebra: A Concrete Approach to Abstract Algebra Jeffrey Bergen, 2009-12-28 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 student into the the abstract material 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
  abstract algebra: Introduction To Abstract Algebra, An: Sets, Groups, Rings, And Fields Steven
Howard Weintraub, 2022-05-25 This book is a textbook for a semester-long or year-long introductory
course in abstract algebra at the upper undergraduate or beginning graduate level.It treats set
theory, group theory, ring and ideal theory, and field theory (including Galois theory), and
culminates with a treatment of Dedekind rings, including rings of algebraic integers.In addition to
treating standard topics, it contains material not often dealt with in books at this level. It provides a
fresh perspective on the subjects it covers, with, in particular, distinctive treatments of factorization
theory in integral domains and of Galois theory.As an introduction, it presupposes no prior
knowledge of abstract algebra, but provides a well-motivated, clear, and rigorous treatment of the
subject, illustrated by many examples. Written with an eye toward number theory, it contains
numerous applications to number theory (including proofs of Fermat's theorem on sums of two
squares and of the Law of Quadratic Reciprocity) and serves as an excellent basis for further study
in algebra in general and number theory in particular.Each of its chapters concludes with a variety
of exercises ranging from the straightforward to the challenging in order to reinforce students'
knowledge of the subject. Some of these are particular examples that illustrate the theory while
others are general results that develop the theory further.
  abstract algebra: Abstract Algebra and Famous Impossibilities Arthur Jones, Sidney A.
Morris, Kenneth R. Pearson, 2012-12-06 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 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.
  abstract algebra: Introduction to Abstract Algebra Benjamin Fine, Anthony M. Gaglione,
Gerhard Rosenberger, 2014-07 Presents a systematic approach to one of math's most intimidating
concepts. Avoiding the pitfalls common in the standard textbooks, this title begins with familiar
topics such as rings, numbers, and groups before introducing more difficult concepts.
  abstract algebra: Topics in Applied Abstract Algebra S. R. Nagpaul, This book presents
interesting applications of abstract algebra to practical real-world problems. Especially for those
whose interest in algebra is not confined to abstract theory, the text makes the study of abstract
algebra more exciting and meaningful. The book is appropriate as either a text for an applied
abstract algebra course or as a supplemental text for a standard course in abstract algebra. While
fully developed, the algebraic theory presented is just what is required for the applications discussed
in the book. This book is included in the Brooks/Cole Series in Advanced Mathematics (Series Editor:
Paul Sally, Jr.).
  abstract algebra: Introduction to Abstract Algebra Jonathan D. H. Smith, 2015-10-23
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
  abstract algebra: A Course in Abstract Algebra, 5th Edition Khanna V.K. & Bhamri S.K,
2016 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.
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