RING THEORY ALGEBRA

RING THEORY ALGEBRA IS A VITAL AREA OF STUDY WITHIN ABSTRACT ALGEBRA THAT INVESTIGATES THE PROPERTIES AND
STRUCTURES OF RINGS, WHICH ARE FUNDAMENT AL ALGEBRAIC SYSTEMS. UNDERSTANDING RING THEORY IS ESSENTIAL FOR
MATHEMATICIANS AND IS APPLIED IN VARIOUS FIELDS SUCH AS NUMBER THEORY, GEOMETRY, AND CRYPTOGRAPHY. THIS ARTICLE
PROVIDES A COMPREHENSIVE OVERVIEW OF RING THEORY ALGEBRA, COVERING ITS DEFINITIONS, TYPES OF RINGS, KEY PROPERTIES,
AND APPLICATIONS. [N ADDITION, WE WILL DELVE INTO RELATED CONCEPTS SUCH AS IDEALS AND HOMOMORPHISMS, WHICH ARE
CRUCIAL FOR GRASPING THE FULL SCOPE OF RING THEORY. BY THE END OF THIS ARTICLE, READERS WILL HAVE A SOLID
UNDERSTANDING OF RING THEORY ALGEBRA AND ITS SIGNIFICANCE IN MATHEMATICS.
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INTRODUCTION TO RING THEORY

RING THEORY IS A BRANCH OF ABSTRACT ALGEBRA THAT STUDIES ALGEBRAIC STRUCTURES KNOWN AS RINGS. A RING IS A SET
EQUIPPED WITH TWO BINARY OPERATIONS, TYPICALLY REFERRED TO AS ADDITION AND MULTIPLICATION, WHICH SATISFY
CERTAIN AXIOMS. THE CONCEPT OF A RING GENERALIZES FIELDS AND GROUPS, INCORPORATING BOTH ADDITIVE AND
MULTIPLICATIVE STRUCTURES. THIS SECTION WILL EXPLORE THE FOUNDATIONAL DEFINITIONS AND THE SIGNIFICANCE OF RINGS IN
THE BROADER CONTEXT OF ALGEBRA.

DerINITION OF A RING

A RING IS DEFINED AS A SET R, ALONG WITH TWO OPERATIONS, USUALLY DENOTED AS + (ADDITION) AND X (MULTIPLICATION)
SUCH THAT THE FOLLOWING CONDITIONS HOLD:
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® RIS AN ABELIAN GROUP UNDER ADDITION.
® THE MULTIPLICATION OPERATION IS ASSOCIATIVE.

® THE MULTIPLICATION DISTRIBUTES OVER ADDITION.

ADDITIONALLY, A RING MAY HAVE MORE SPECIFIC PROPERTIES, SUCH AS THE PRESENCE OF A MULTIPLICATIVE IDENTITY (]) AND
THE EXISTENCE OF INVERSES FOR MULTIPLICATION, LEADING TO MORE ADVANCED CLASSIFICATIONS.



HisTorY AND DEVELOPMENT

THE CONCEPT OF RINGS ORIGINATED IN THE 19TH CENTURY WITH MATHEMATICIANS SUCH AS ERNST EDUARD KUMMER AND
RICHARD DEDEKIND. THEIR WORK LAID THE GROUNDWORK FOR MODERN ALGEBRAIC STRUCTURES AND SIGNIFICANTLY ADVANCED
NUMBER THEORY. OVER THE YEARS, RING THEORY HAS EVOLVED AND EXPANDED, INFLUENCING VARIOUS MATHEMATICAL
DISCIPLINES.

FUNDAMENTAL CONCEPTS OF RINGS

BEFORE DELVING DEEPER INTO SPECIFIC TYPES OF RINGS, IT'S ESSENTIAL TO UNDERSTAND THE BASIC COMPONENTS THAT DEFINE
RINGS AND THEIR OPERATIONS. THIS SECTION WILL DISCUSS THE PROPERTIES OF RING OPERATIONS AND HOW THEY RELATE TO
THE STRUCTURE OF RINGS.

ADDITIVE AND MULTIPLICATIVE STRUCTURES

IN A RING, THE ADDITIVE STRUCTURE ALLOWS FOR THE DEFINITION OF CONCEPTS SUCH AS ZERO DIVISORS AND UNITS. THe
MULTIPLICATIVE STRUCTURE INTRODUCES ADDITIONAL COMPLEXITIES, PARTICULARLY WHEN CONSIDERING COMMUTATIVITY AND
THE EXISTENCE OF IDENTITIES.

RiNnG HOMOMORPHISMS

A RING HOMOMORPHISM IS A FUNCTION BETWEEN TWO RINGS THAT PRESERVES THE RING OPERATIONS. SPECIFICALLY, IFR AND S
ARE RINGS, A FUNCTION F: R S IS A HOMOMORPHISM IF:

e f(a+8)=r(a) +F(B) FOR ALL A, BINR.
o r(ag) = F(A)F(B) FOR ALL A, B INR.

e F(1_R)=1_S (IF BOTH RINGS HAVE A MULTIPLICATIVE IDENTITY).

THESE FUNCTIONS ARE CRITICAL FOR UNDERSTANDING THE RELATIONSHIPS BETWEEN DIFFERENT RINGS AND FOR CONSTRUCTING
NEW RINGS FROM EXISTING ONES.

TyPes ofF RINGS

RINGS CAN BE CLASSIFIED INTO SEVERAL CATEGORIES BASED ON THEIR PROPERTIES. UNDERSTANDING THESE TYPES IS CRUCIAL
FOR STUDYING RING THEORY ALGEBRA IN DEPTH. THIS SECTION WILL OUTLINE THE MOST COMMON CLASSIFICATIONS OF RINGS.

CoMMUTATIVE RINGS

A COMMUTATIVE RING IS ONE IN WHICH THE MULTIPLICATION OPERATION IS COMMUTATIVE, THAT IS, FOR ANY A, B IN R, A XB
=B X A. COMMUTATIVE RINGS ARE FOUNDATIONAL IN ALGEBRA AND ARE OFTEN THE FOCUS OF RING THEORY STUDIES.



RINGS WITH IDENTITY

A RING WITH IDENTITY CONTAINS A MULTIPLICATIVE IDENTITY ELEMENT, DENOTED AS 1. THIS PROPERTY IS SIGNIFICANT AS IT
ALLOWS FOR THE FORMULATION OF VARIOUS THEOREMS AND APPLICATIONS IN ALGEBRA.

INTEGRAL DOMAINS

AN INTEGRAL DOMAIN IS A COMMUTATIVE RING WITH NO ZERO DIVISORS AND A MULTIPLICATIVE IDENTITY. THIS STRUCTURE IS
ESSENTIAL FOR NUMBER THEORY AND HAS IMPLICATIONS IN POLYNOMIAL RINGS AND FIELD THEORY.

FieLos

A FIELD IS A RING IN WHICH EVERY NON-ZERO ELEMENT HAS A MULTIPLICATIVE INVERSE, MAKING IT A MORE RESTRICTED AND
STRUCTURED ALGEBRAIC SYSTEM. FIELDS ARE CRUCIAL IN VARIOUS AREAS OF MATHEMATICS, PARTICULARLY IN SOLVING
POLYNOMIAL EQUATIONS.

Key PROPERTIES OF RINGS

UNDERSTANDING THE PROPERTIES OF RINGS HELPS IN ANALYZING THEIR BEHAVIOR AND APPLICATIONS. THIS SECTION WILL
DISCUSS SOME FUNDAMENTAL PROPERTIES ASSOCIATED WITH RINGS.

ZerO Divisors AND UNITS

ZERO DIVISORS ARE ELEMENTS A AND B IN A RING SUCH THAT AB = O, WHERE NEITHER A NOR B IS ZERO. UNITS ARE ELEMENTS
THAT HAVE A MULTIPLICATIVE INVERSE IN THE RING. IDENTIFYING THESE ELEMENTS CAN PROVIDE INSIGHTS INTO THE STRUCTURE
OF THE RING.

SUBRINGS

A SUBRING IS A SUBSET OF A RING THAT IS ITSELF A RING UNDER THE SAME OPERATIONS. UUNDERSTANDING SUBRINGS IS VITAL
FOR EXPLORING THE INTERNAL STRUCTURE OF RINGS AND THEIR PROPERTIES.

IDEALS

IDEALS ARE SPECIAL SUBSETS OF RINGS THAT FACILITATE THE CONSTRUCTION OF QUOTIENT RINGS. THEY PLAY A CRUCIAL ROLE
IN RING THEORY, PARTICULARLY IN THE STUDY OF HOMOMORPHISMS AND RING EXTENSIONS.

IDEALS AND THEIR IMPORTANCE

IDEALS ARE INTEGRAL TO THE STUDY OF RING THEORY ALGEBRA, SERVING AS THE BUILDING BLOCKS FOR CONSTRUCTING NEW



ALGEBRAIC STRUCTURES. THIS SECTION WILL EXPLORE THE DEFINITION OF IDEALS AND THEIR SIGNIFICANCE.

DEFINITION OF AN IDEAL

AN IDEAL | OF A RING R IS A SUBSET OF R THAT SATISFIES THE FOLLOWING CONDITIONS:

® [FAANDBAREINI, THENA -BIS IN|.

® [FAISINIAND RIS INR, THEN RA AND AR ARE IN |.

IDEALS ALLOW FOR THE CREATION OF QUOTIENT RINGS, WHICH ARE ESSENTIAL FOR VARIOUS APPLICATIONS IN ALGEBRA.

TYPES OF IDEALS

THERE ARE TWO PRIMARY TYPES OF IDEALS:

o | EFT IDEAL: CLOSED UNDER LEFT MULTIPLICATION BY ELEMENTS FROM THE RING.

® RIGHT IDEAL: CLOSED UNDER RIGHT MULTIPLICATION BY ELEMENTS FROM THE RING.

UNDERSTANDING THESE TYPES IS CRUCIAL FOR ADVANCED STUDIES IN RING THEORY.

HoMOMORPHISMS IN RING THEORY

HOMOMORPHISMS ARE VITAL IN CONNECTING DIFFERENT RINGS AND FACILITATING THE STUDY OF THEIR RELATIONSHIPS. THIS

SECTION WILL ELABORATE ON THE CONCEPT OF RING HOMOMORPHISMS AND THEIR APPLICATIONS.

PrOPERTIES OF HOMOMORPHISMS

RING HOMOMORPHISMS PRESERVE THE STRUCTURE OF RINGS, ALLOWING FOR THE TRANSFER OF PROPERTIES FROM ONE RING TO

ANOTHER. THEY ARE FUNDAMENTAL IN CONSTRUCTING NEW RINGS AND ANALYZING THEIR FEATURES.

KerNEL AND IMAGE OF A HOMOMORPHISM

THE KERNEL OF A HOMOMORPHISM IS THE SET OF ELEMENTS THAT MAP TO THE ZERO ELEMENT IN THE CODOMAIN. THE IMAGE IS THE
SET OF ALL OUTPUTS OF THE HOMOMORPHISM. UNDERSTANDING THESE CONCEPTS IS CRITICAL FOR STUDYING THE STRUCTURE

OF RINGS AND THEIR TRANSFORMATIONS.



APPLICATIONS OF RING THEORY ALGEBRA

RING THEORY ALGEBRA HAS FAR-REACHING APPLICATIONS ACROSS VARIOUS FIELDS OF MATHEMATICS AND SCIENCE. THIS
SECTION WILL HIGHLIGHT SOME OF THE KEY AREAS WHERE RING THEORY IS APPLIED.

NuMBER THEORY

IN NUMBER THEORY, RINGS ARE USED TO STUDY PROPERTIES OF INTEGERS AND THEIR GENERALIZATIONS, SUCH AS RINGS OF
INTEGERS MOD N. RING THEORY PROVIDES TOOLS FOR UNDERSTANDING DIVISIBILITY AND CONGRUENCES.

ALGEBRAIC GEOMETRY

IN ALGEBRAIC GEOMETRY, RINGS ARE EMPLOYED TO DESCRIBE POLYNOMIAL EQUATIONS AND THEIR SOLUTIONS. THE STUDY OF
ALGEBRAIC VARIETIES OFTEN RELIES ON THE PROPERTIES OF RINGS AND IDEALS.

CoDING THEORY

CODING THEORY UTILIZES RING THEORY TO CONSTRUCT ERROR-CORRECTING CODES, WHICH ARE ESSENTIAL FOR RELIABLE DATA
TRANSMISSION. THE ALGEBRAIC STRUCTURES OF RINGS HELP IN DESIGNING EFFICIENT CODING SCHEMES.

CoNCLUSION

RING THEORY ALGEBRA IS A FOUNDATIONAL ASPECT OF MODERN MATHEMATICS, PROVIDING ESSENTIAL TOOLS FOR VARIOUS
BRANCHES, INCLUDING NUMBER THEORY, ALGEBRAIC GEOMETRY, AND CODING THEORY. BY UNDERSTANDING THE DEFINITIONS,
PROPERTIES, AND TYPES OF RINGS, AS WELL AS THEIR APPLICATIONS, ONE CAN APPRECIATE THE SIGNIFICANCE OF THIS FIELD IN
BOTH THEORETICAL AND PRACTICAL CONTEXTS. THE STUDY OF RING THEORY NOT ONLY DEEPENS MATHEMATICAL KNOWLEDGE
BUT ALSO ENHANCES PROBLEM-SOLVING SKILLS AND ANALYTICAL THINKING.

Q: WHAT IS A RING IN ALGEBRA?

A: A RING IS AN ALGEBRAIC STRUCTURE CONSISTING OF A SET EQUIPPED WITH TWO BINARY OPERATIONS, ADDITION AND
MULTIPLICATION, THAT SATISFY CERTAIN AXIOMS SUCH AS ASSOCIATIVITY AND DISTRIBUTIVITY.

Q: WHAT ARE THE MAIN TYPES OF RINGS?

A: THE MAIN TYPES OF RINGS INCLUDE COMMUTATIVE RINGS, RINGS WITH IDENTITY, INTEGRAL DOMAINS, AND FIELDS, EACH WITH
SPECIFIC PROPERTIES THAT DEFINE THEIR STRUCTURE.

QZ How DO IDEALS FUNCTION WITHIN RING THEORY?

A: IDEALS ARE SUBSETS OF RINGS THAT ALLOW FOR THE CONSTRUCTION OF QUOTIENT RINGS AND FACILITATE THE STUDY OF
RING HOMOMORPHISMS, PLAYING A CRITICAL ROLE IN THE ANALYSIS OF RING STRUCTURES.



Q: WHAT IS THE SIGNIFICANCE OF RING HOMOMORPHISMS?

A: RING HOMOMORPHISMS ARE FUNCTIONS THAT PRESERVE THE RING OPERATIONS BETWEEN TWO RINGS, ALLOWING
MATHEMATICIANS TO STUDY THE RELATIONSHIPS AND STRUCTURES OF DIFFERENT RINGS EFFECTIVELY.

QI CAN RINGS BE USED IN PRACTICAL APPLICATIONS?

A: YES, RINGS HAVE VARIOUS APPLICATIONS IN FIELDS SUCH AS NUMBER THEORY, ALGEBRAIC GEOMETRY, AND CODING THEORY,
\WHERE THEY HELP SOLVE PROBLEMS AND MODEL COMPLEX SYSTEMS.

Q: WHAT IS AN INTEGRAL DOMAIN?

A: AN INTEGRAL DOMAIN IS A COMMUTATIVE RING WITH NO ZERO DIVISORS AND A MULTIPLICATIVE IDENTITY, MAKING IT AN
ESSENTIAL STRUCTURE IN RING THEORY AND NUMBER THEORY.

Q: WHAT IS THE DIFFERENCE BETWEEN A SUBRING AND AN IDEAL?

A: A SUBRING IS A SUBSET OF A RING THAT IS ITSELF A RING UNDER THE SAME OPERATIONS, WHILE AN IDEAL IS A SUBSET THAT
ALLOWS FOR THE MULTIPLICATION BY ANY ELEMENT OF THE RING AND IS ESSENTIAL FOR CONSTRUCTING QUOTIENT RINGS.

Q: WHAT ARE ZERO DIVISORS IN A RING?

A: ZERO DIVISORS ARE ELEMENTS A AND B IN A RING SUCH THAT THEIR PRODUCT AB EQUALS ZERO, INDICATING THAT THE RING
DOES NOT HAVE THE PROPERTY OF BEING AN INTEGRAL DOMAIN.

QI How DOES RING THEORY RELATE TO POLYNOMIAL EQUATIONS?

A: RING THEORY PROVIDES THE FRAMEWORK FOR STUDYING POLYNOMIAL EQUATIONS THROUGH POLYNOMIAL RINGS, ALLOWING
FOR THE EXPLORATION OF THEIR ROOTS AND ALGEBRAIC PROPERTIES.

Q: WHAT ROLE DO RINGS PLAY IN CODING THEORY?

A: IN CODING THEORY/, RINGS ARE UTILIZED TO CREATE ERROR~-CORRECTING CODES, WHICH ARE VITAL FOR ENSURING RELIABLE
DATA TRANSMISSION IN COMMUNICATION SYSTEMS.
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concerned with the theory of rings in which both maximal and minimal conditions hold for ideals
(except in the last chapter, where rings of the type of a maximal order in an algebra are considered).
The central idea consists of representing rings as rings of endomorphisms of an additive group,
which can be achieved by means of the regular representation.

ring theory algebra: Introduction to Ring Theory Paul M. Cohn, 2001-06-08 A clear and
structured introduction to the subject. After a chapter on the definition of rings and modules there
are brief accounts of Artinian rings, commutative Noetherian rings and ring constructions, such as
the direct product, Tensor product and rings of fractions, followed by a description of free rings.
Readers are assumed to have a basic understanding of set theory, group theory and vector spaces.
Over two hundred carefully selected exercises are included, most with outline solutions.

ring theory algebra: Advances in Ring Theory Surender Kumar Jain, S. Tariq Rizvi, 1997
Presenting current developments and trends in ring theory, this text highlights newer techniques as
well as those that are more established.

ring theory algebra: Graded Ring Theory C. Nastasescu, F. Van Oystaeyen, 2011-08-18 This
book is aimed to be a 'technical' book on graded rings. By 'technical' we mean that the book should
supply a kit of tools of quite general applicability, enabling the reader to build up his own further
study of non-commutative rings graded by an arbitrary group. The body of the book, Chapter A,
contains: categorical properties of graded modules, localization of graded rings and modules,
Jacobson radicals of graded rings, the structure thedry for simple objects in the graded sense, chain
conditions, Krull dimension of graded modules, homogenization, homological dimension, primary
decomposition, and more. One of the advantages of the generality of Chapter A is that it allows
direct applications of these results to the theory of group rings, twisted and skew group rings and
crossed products. With this in mind we have taken care to point out on several occasions how
certain techniques may be specified to the case of strongly graded rings. We tried to write Chapter A
in such a way that it becomes suitable for an advanced course in ring theory or general algebra, we
strove to make it as selfcontained as possible and we included several problems and exercises. Other
chapters may be viewed as an attempt to show how the general techniques of Chapter A can be
applied in some particular cases, e.g. the case where the gradation is of type Z. In compiling the
material for Chapters B and C we have been guided by our own research interests. Chapter 6 deals
with commutative graded rings of type 2 and we focus on two main topics: artihmeticallygraded
domains, and secondly, local conditions for Noetherian rings. In Chapter C we derive some
structural results relating to the graded properties of the rings considered. The following classes of
graded rings receive special attention: fully bounded Noetherian rings, birational extensions of
commutative rings, rings satisfying polynomial identities, and Von Neumann regular rings. Here the
basic idea is to derive results of ungraded nature from graded information. Some of these sections
lead naturally to the study of sheaves over the projective spectrum Proj(R) of a positively graded
ring, but we did not go into these topics here. We refer to [125] for a noncommutative treatment of
projective geometry, i.e. the geometry of graded P.I. algebras.

ring theory algebra: Ring Theory And Algebraic Geometry A. Granja, J.A. Hermida Alonso,
A Verschoren, 2001-05-08 Focuses on the interaction between algebra and algebraic geometry,
including high-level research papers and surveys contributed by over 40 top specialists representing
more than 15 countries worldwide. Describes abelian groups and lattices, algebras and binomial
ideals, cones and fans, affine and projective algebraic varieties, simplicial and cellular complexes,
polytopes, and arithmetics.

ring theory algebra: Algebra in a Localic Topos with Applications to Ring Theory F.
Borceux, G. Van den Bossche, 2006-11-14

ring theory algebra: Algebra II Ring Theory Carl Faith, 2012-12-06

ring theory algebra: Commutative Ring Theory Hideyuki Matsumura, 1989-05-25 This book
explores commutative ring theory, an important a foundation for algebraic geometry and complex
analytical geometry.

ring theory algebra: Ring and Module Theory Toma Albu, Gary F. Birkenmeier, Ali Erdogan,



Adnan Tercan, 2011-02-04 This book is a collection of invited papers and articles, many presented at
the 2008 International Conference on Ring and Module Theory. The papers explore the latest in
various areas of algebra, including ring theory, module theory and commutative algebra.

ring theory algebra: Advances in Commutative Ring Theory David Dobbs, 2023-08-25
Presents the proceedings of the recently held Third International Conference on Commutative Ring
Theory in Fez, Morocco. Details the latest developments in commutative algebra and related
areas-featuring 26 original research articles and six survey articles on fundamental topics of current
interest. Examines wide-ranging developments in commutative algebra, together with connections to
algebraic number theory and algebraic geometry.

ring theory algebra: Methods in Ring Theory Vesselin Drensky, Antonio Giambruno, Sudarshan
K. Sehgal, 1998-03-27 Furnishes important research papers and results on group algebras and
Pl-algebras presented recently at the Conference on Methods in Ring Theory held in Levico Terme,
Italy-familiarizing researchers with the latest topics, techniques, and methodologies encompassing
contemporary algebra.

ring theory algebra: Foundations of Module and Ring Theory Robert Wisbauer, 2018-05-11
This volume provides a comprehensive introduction to module theory and the related part of ring
theory, including original results as well as the most recent work. It is a useful and stimulating study
for those new to the subject as well as for researchers and serves as a reference volume. Starting
form a basic understanding of linear algebra, the theory is presented and accompanied by complete
proofs. For a module M, the smallest Grothendieck category containing it is denoted by o[M] and
module theory is developed in this category. Developing the techniques in o[M] is no more
complicated than in full module categories and the higher generality yields significant advantages:
for example, module theory may be developed for rings without units and also for non-associative
rings. Numerous exercises are included in this volume to give further insight into the topics covered
and to draw attention to related results in the literature.

ring theory algebra: Exercises in Classical Ring Theory T.Y. Lam, 2013-06-29 Based in large
part on the comprehensive First Course in Ring Theory by the same author, this book provides a
comprehensive set of problems and solutions in ring theory that will serve not only as a teaching aid
to instructors using that book, but also for students, who will see how ring theory theorems are
applied to solving ring-theoretic problems and how good proofs are written. The author
demonstrates that problem-solving is a lively process: in Comments following many solutions he
discusses what happens if a hypothesis is removed, whether the exercise can be further generalized,
what would be a concrete example for the exercise, and so forth. The book is thus much more than a
solution manual.

ring theory algebra: Exercises in Basic Ring Theory Grigore Calugareanu, P. Hamburyg,
1998-02-28 Each undergraduate course of algebra begins with basic notions and results concerning
groups, rings, modules and linear algebra. That is, it begins with simple notions and simple results.
Our intention was to provide a collection of exercises which cover only the easy part of ring theory,
what we have named the Basics of Ring Theory. This seems to be the part each student or beginner
in ring theory (or even algebra) should know - but surely trying to solve as many of these exercises
as possible independently. As difficult (or impossible) as this may seem, we have made every effort
to avoid modules, lattices and field extensions in this collection and to remain in the ring area as
much as possible. A brief look at the bibliography obviously shows that we don't claim much
originality (one could name this the folklore of ring theory) for the statements of the exercises we
have chosen (but this was a difficult task: indeed, the 28 titles contain approximatively 15.000
problems and our collection contains only 346). The real value of our book is the part which contains
all the solutions of these exercises. We have tried to draw up these solutions as detailed as possible,
so that each beginner can progress without skilled help. The book is divided in two parts each
consisting of seventeen chapters, the first part containing the exercises and the second part the
solutions.

ring theory algebra: Perspectives in Ring Theory Freddy Van Oystaeyen, Lieven le Bruyn,




2012-12-06 This proceedings is composed of the papers resulting from the NATO work-shop
Perspectives in Ring Theory and the work-shop Geometry and Invariant The ory of Representations
of Quivers . Three reports on problem sessions have been induced in the part corresponding to the
work-shop where they belonged. One more report on a problem session, the lost problem session,
will be published elsewhere eventually. vii Acknowledgement The meeting became possible by the
financial support of the Scientific Affairs Division of NATO. The people at this division have been
very helpful in the orga nization of the meeting, in particular we commemorate Dr. Mario di Lullo,
who died unexpectedly last year, but who has been very helpful with the organization of earlier
meetings in Ring Theory. For additional financial support we thank the national foundation for
scientific research (NFWO), the rector of the University of Antwerp, UIA, and the Belgian Ministry of
Education. We also gladly acknowledge support from the Belgian Friends of the Hebrew University
and the chairman Prof. P. Van Remoortere who honored Prof. S. Amitsur for his continuous
contributions to the mathematical activities at the University of Antwerp. I thank the authors who
contributed their paper(s) to this proceedings and the lecturers for their undisposable contributions
towards the success of the work-shop. Finally I thank Danielle for allowing me to spoil another
holiday period in favor of a congress.

ring theory algebra: Theory of Rings 1. N. Herstein, 1961

ring theory algebra: Ring Theory V1 , 1988-06-01 Ring Theory V1

ring theory algebra: Exercises in Modules and Rings T.Y. Lam, 2009-12-08 The idea of writing
this book came roughly at the time of publication of my graduate text Lectures on Modules and
Rings, Springer GTM Vol. 189, 1999. Since that time, teaching obligations and intermittent
intervention of other projects caused prolonged delays in the work on this volume. Only a lucky
break in my schedule in 2006 enabled me to put the finishing touches on the completion of this long
overdue book. This book is intended to serve a dual purpose. First, it is designed as a problem book
for Lectures. As such, it contains the statements and full solutions of the many exercises that
appeared in Lectures. Second, this book is also offered as a reference and repository for general
information in the theory of modules and rings that may be hard to find in the standard textbooks in
the field. As a companion volume to Lectures, this work covers the same math ematical material as
its parent work; namely, the part of ring theory that makes substantial use of the notion of modules.
The two books thus share the same table of contents, with the first half treating projective, injective,
and flat modules, homological and uniform dimensions, and the second half dealing with
noncommutative localizations and Goldie's theorems, maximal rings of quotients, Frobenius and
quasi-Frobenius rings, conclud ing with Morita's theory of category equivalences and dualities.

ring theory algebra: Modules and the Structure of Rings Golan, 1991-04-24 This book
offers vital background information on methods for solving hard classification problems of algebraic
structures. It explains how algebraists deal with the problem of the structure of modules over rings
and how they make use of these structures to classify rings.

ring theory algebra: commutative ring theory Paul-Jean Cahen, Marco Fontana, Evan Houston,
Salah-Eddine Kabbaj, 1996-10-22 Presents the proceedings of the Second International Conference
on Commutative Ring Theory in Fes, Morocco. The text details developments in commutative
algebra, highlighting the theory of rings and ideals. It explores commutative algebra's connections
with and applications to topological algebra and algebraic geometry.
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