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Dive into the intricate world of finite groups with this comprehensive second course, perfect for
students seeking advanced group theory knowledge beyond the basics. Explore fundamental concepts
and delve deeper into topics within abstract algebra, offering a robust understanding essential for
specializing in mathematics.
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Finite Groups

The theory of groups, especially of finite groups, is one of the most delightful areas of mathematics.
Its proofs often have elegance and crystalline beauty. This textbook is intended for the reader who has
been exposed to about three years of serious mathematics. The notion of a group appears widely in
mathematics and even further afield in physics and chemistry, and the fundamental idea should be
known to all mathematicians. In this textbook a purely algebraic approach is taken and the choice of
material is based upon the notion of conjugacy. The aim is not only to cover basic material, but also to
present group theory as a living, vibrant and growing discipline, by including references and discussion
of some work up to the present day.

Finite Groups

The theory of groups, especially of finite groups, is one of the most delightful areas of mathematics,
its proofs often having great elegance and beauty. This textbook is intended for the reader who has
been exposed to about three years of serious mathematics. The notion of a group appears widely in
mathematics and even further afield in physics and chemistry, and the fundamental idea should be
known to all mathematicians. In this textbook a purely algebraic approach is taken and the choice of
material is based upon the notion of conjugacy. The aim is not only to cover basic material, but also to
present group theory as a living, vibrant and growing discipline, by including references and discussion
of some work up to the present day. Request Inspection Copy

A Course on Finite Groups

Introduces the richness of group theory to advanced undergraduate and graduate students, concentrat-
ing on the finite aspects. Provides a wealth of exercises and problems to support self-study. Additional
online resources on more challenging and more specialised topics can be used as extension material
for courses, or for further independent study.

A Course on Group Theory
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Text for advanced courses in group theory focuses on finite groups, with emphasis on group actions.
Explores normal and arithmetical structures of groups as well as applications. 679 exercises. 1978
edition.

A Course in the Theory of Groups

" A group is defined by means of the laws of combinations of its symbols," according to a celebrated
dictum of Cayley. And this is probably still as good a one-line explanation as any. The concept of a
group is surely one of the central ideas of mathematics. Certainly there are a few branches of that
science in which groups are not employed implicitly or explicitly. Nor is the use of groups confined

to pure mathematics. Quantum theory, molecular and atomic structure, and crystallography are just
a few of the areas of science in which the idea of a group as a measure of symmetry has played

an important part. The theory of groups is the oldest branch of modern algebra. Its origins are to be
found in the work of Joseph Louis Lagrange (1736-1813), Paulo Ruffini (1765-1822), and Evariste
Galois (1811-1832) on the theory of algebraic equations. Their groups consisted of permutations of
the variables or of the roots of polynomials, and indeed for much of the nineteenth century all groups
were finite permutation groups. Nevertheless many of the fundamental ideas of group theory were
introduced by these early workers and their successors, Augustin Louis Cauchy (1789-1857), Ludwig
Sylow (1832-1918), Camille Jordan (1838-1922) among others. The concept of an abstract group is
clearly recognizable in the work of Arthur Cayley (1821-1895) but it did not really win widespread
acceptance until Walther von Dyck (1856-1934) introduced presentations of groups.

Finite Groups

"The Classification Theorem is one of the main achievements of 20th century mathematics, but its
proof has not yet been completely extricated from the journal literature in which it first appeared. This
is the second volume in a series devoted to the presentation of a reorganized and simplified proof of
the classification of the finite simple groups. The authors present (with either proof or reference to a
proof) those theorems of abstract finite group theory, which are fundamental to the analysis in later
volumes in the series. This volume provides a relatively concise and readable access to the key ideas
and theorems underlying the study of finite simple groups and their important subgroups. The sections
on semisimple subgroups and subgroups of parabolic type give detailed treatments of these important
subgroups, including some results not available until now or available only in journal literature. The
signalizer section provides an extensive development of both the Bender Method and the Signalizer
Functor Method, which play a central role in the proof of the Classification Theorem. This book would
be a valuable companion text for a graduate group theory course."--Publisher's website

A Course on Group Theory

Text for advanced courses in group theory focuses on finite groups, with emphasis on group actions.
Explores normal and arithmetical structures of groups as well as applications. 679 exercises. 1978
edition.

Finite Group Theory

This second edition develops the foundations of finite group theory. For students already exposed to
a first course in algebra, it serves as a text for a course on finite groups. For the reader with some
mathematical sophistication but limited knowledge of finite group theory, the book supplies the basic
background necessary to begin to read journal articles in the field. It also provides the specialist in
finite group theory with a reference on the foundations of the subject. Unifying themes include the
Classification Theorem and the classical linear groups. Lie theory appears in chapters on Coxeter
groups, root systems, buildings, and Tits systems. This second edition has been considerably improved
with a completely rewritten Chapter 15 considering the 2-Signalizer Functor Theorem, and the addition
of an appendix containing solutions to exercises.

A Course in Finite Group Representation Theory

This graduate-level text provides a thorough grounding in the representation theory of finite groups over
fields and rings. The book provides a balanced and comprehensive account of the subject, detailing
the methods needed to analyze representations that arise in many areas of mathematics. Key topics
include the construction and use of character tables, the role of induction and restriction, projective



and simple modules for group algebras, indecomposable representations, Brauer characters, and block
theory. This classroom-tested text provides motivation through a large number of worked examples, with
exercises at the end of each chapter that test the reader's knowledge, provide further examples and
practice, and include results not proven in the text. Prerequisites include a graduate course in abstract
algebra, and familiarity with the properties of groups, rings, field extensions, and linear algebra.

Finite Group Theory

The book provides the basic foundations for the local theory of finite groups, the theory of classical
linear groups, and the theory of buildings and BN-pairs.

Finite Groups

"The Classification Theorem is one of the main achievements of 20th century mathematics, but its
proof has not yet been completely extricated from the journal literature in which it first appeared. This
is the second volume in a series devoted to the presentation of a reorganized and simplified proof of
the classification of the finite simple groups. The authors present (with either proof or reference to a
proof) those theorems of abstract finite group theory, which are fundamental to the analysis in later
volumes in the series. This volume provides a relatively concise and readable access to the key ideas
and theorems underlying the study of finite simple groups and their important subgroups. The sections
on semisimple subgroups and subgroups of parabolic type give detailed treatments of these important
subgroups, including some results not available until now or available only in journal literature. The
signalizer section provides an extensive development of both the Bender Method and the Signalizer
Functor Method, which play a central role in the proof of the Classification Theorem. This book would
be a valuable companion text for a graduate group theory course."--Publisher's website

A Course in Group Theory

Each chapter ends with a summary of the material covered and notes on the history and development
of group theory.

The Form of Finite Groups

Group theory is the language in which our natural world is expressed. Everything from Einstein's theory
of relativity to the inner workings of electrons, protons, and quarks are encoded in the language of
group theory. This book on finite group theory is a great resource for both undergraduate and graduate
students in the Mathematical sciences. It will also be found indispensable by anyone serious about
acquiring a fundamental understanding of our physical world.

The Classification of the Finite Simple Groups, Number 2

The second volume of a series devoted to reorganizing and simplifying proof of the classification of
the finite simple groups. In a single chapter, it lays the groundwork for the forthcoming analysis of
finite simple groups, beginning with the theory of components, layers, and the generalized Fitting
subgroup, which has been developed largely since Gorenstein's basic 1968 text and is now central
to understanding the structure of finite groups. Suitable as an auxiliary text for a graduate course in
group theory. Member prices are $35 for individual and $47 for institutions. Annotation copyright by
Book News, Inc., Portland, OR

The Finite Simple Groups

Thisbookisintendedasanintroductiontoallthe?nitesimplegroups.During themonumentalstruggletoclas-
sifythe?nitesimplegroups(andindeedsince), a huge amount of information about these groups has been
accumulated. Conveyingthisinformationtothenextgenerationofstudentsandresearchers, not to mention
those who might wish to apply this knowledge, has become a major challenge. With the publication
of the two volumes by Aschbacher and Smith [12, 13] in 2004 we can reasonably regard the proof of
the Classi?cation Theorem for Finite Simple Groups (usually abbreviated CFSG) as complete. Thus
it is timely to attempt an overview of all the (non-abelian) ?nite simple groups in one volume. For
expository purposes it is convenient to divide them into four basic types, namely the alternating,
classical, exceptional and sporadic groups. The study of alternating groups soon develops into the
theory of per- tation groups, which is well served by the classic text of Wielandt [170]and more modern



treatments such as the comprehensive introduction by Dixon and Mortimer [53] and more specialised
texts such as that of Cameron [19].

Applying the Classification of Finite Simple Groups: A User’s Guide

Classification of Finite Simple Groups (CFSG) is a major project involving work by hundreds of
researchers. The work was largely completed by about 1983, although final publication of the “quasithin”
part was delayed until 2004. Since the 1980s, CFSG has had a huge influence on work in finite group
theory and in many adjacent fields of mathematics. This book attempts to survey and sample a number
of such topics from the very large and increasingly active research area of applications of CFSG. The
book is based on the author's lectures at the September 2015 Venice Summer School on Finite Groups.
With about 50 exercises from original lectures, it can serve as a second-year graduate course for
students who have had first-year graduate algebra. It may be of particular interest to students looking
for a dissertation topic around group theory. It can also be useful as an introduction and basic reference;
in addition, it indicates fuller citations to the appropriate literature for readers who wish to go on to more
detailed sources.

A Course in the Theory of Groups

"An excellent up-to-date introduction to the theory of groups. It is general yet comprehensive, covering
various branches of group theory. The 15 chapters contain the following main topics: free groups and
presentations, free products, decompositions, Abelian groups, finite permutation groups, representa-
tions of groups, finite and infinite soluble groups, group extensions, generalizations of nilpotent and
soluble groups, finiteness properties.” —ACTA SCIENTIARUM MATHEMATICARUM

Finite Group Theory

The text begins with a review of group actions and Sylow theory. It includes semidirect products, the
Schur-Zassenhaus theorem, the theory of commutators, coprime actions on groups, transfer theory,
Frobenius groups, primitive and multiply transitive permutation groups, the simplicity of the PSL groups,
the generalized Fitting subgroup and also Thompson's J-subgroup and his normal $p$-complement
theorem.

Finite Groups

Group cohomology has a rich history that goes back a century or more. Its origins are rooted in
investigations of group theory and num ber theory, and it grew into an integral component of algebraic
topology. In the last thirty years, group cohomology has developed a powerful con nection with finite
group representations. Unlike the early applications which were primarily concerned with cohomology
in low degrees, the in teractions with representation theory involve cohomology rings and the geometry
of spectra over these rings. It is this connection to represen tation theory that we take as our primary
motivation for this book. The book consists of two separate pieces. Chronologically, the first part was
the computer calculations of the mod-2 cohomology rings of the groups whose orders divide 64. The
ideas and the programs for the calculations were developed over the last 10 years. Several new features
were added over the course of that time. We had originally planned to include only a brief introduction
to the calculations. However, we were persuaded to produce a more substantial text that would include
in greater detail the concepts that are the subject of the calculations and are the source of some of
the motivating conjectures for the com putations. We have gathered together many of the results and
ideas that are the focus of the calculations from throughout the mathematical literature.

Cohomology Rings of Finite Groups

Reproduces a course of ten lectures given by the author at the NSF Regional Conference at the
University of Wisconsin-Parkside in July 1974. The course was constructed so that only a modicum
of either group theory or module theory would be presupposed of the audience.

Relation Modules of Finite Groups

This book is intended to present group representation theory at a level accessible to mature under-
graduate students and beginning graduate students. This is achieved by mainly keeping the required
background to the level of undergraduate linear algebra, group theory and very basic ring theory.
Module theory and Wedderburn theory, as well as tensor products, are deliberately avoided. Instead,



we take an approach based on discrete Fourier Analysis. Applications to the spectral theory of graphs
are given to help the student appreciate the usefulness of the subject. A number of exercises are
included. This book is intended for a 3rd/4th undergraduate course or an introductory graduate course
on group representation theory. However, it can also be used as a reference for workers in all areas of
mathematics and statistics.

Representation Theory of Finite Groups

Fundamentals of Group Theory provides a comprehensive account of the basic theory of groups. Both
classic and unique topics in the field are covered, such as an historical look at how Galois viewed
groups, a discussion of commutator and Sylow subgroups, and a presentation of Birkhoff’'s theorem.
Written in a clear and accessible style, the work presents a solid introduction for students wishing to
learn more about this widely applicable subject area. This book will be suitable for graduate courses in
group theory and abstract algebra, and will also have appeal to advanced undergraduates. In addition
it will serve as a valuable resource for those pursuing independent study. Group Theory is a timely and
fundamental addition to literature in the study of groups.

Fundamentals of Group Theory

DIVConcise, graduate-level exposition covers representation theory of rings with identity, representa-
tion theory of finite groups, more. Exercises. Appendix. 1965 edition. /div

Theory of Groups of Finite Order

An undergraduate text with an active learning approach introducing representation theory and Galois
theory topics using group actions.

Representation Theory of Finite Groups

Character theory is a powerful tool for understanding finite groups. In particular, the theory has been a
key ingredient in the classification of finite simple groups. Characters are also of interest in their own
right, and their properties are closely related to properties of the structure of the underlying group. The
book begins by developing the module theory of complex group algebras. After the module-theoretic
foundations are laid in the first chapter, the focus is primarily on characters. This enhances the
accessibility of the material for students, which was a major consideration in the writing. Also with
students in mind, a large number of problems are included, many of them quite challenging. In addition
to the development of the basic theory (using a cleaner notation than previously), a number of more
specialized topics are covered with accessible presentations. These include projective representations,
the basics of the Schur index, irreducible character degrees and group structure, complex linear groups,
exceptional characters, and a fairly extensive introduction to blocks and Brauer characters. This is a
corrected reprint of the original 1976 version, later reprinted by Dover. Since 1976 it has become the
standard reference for character theory, appearing in the bibliography of almost every research paper
in the subject. It is largely self-contained, requiring of the reader only the most basic facts of linear
algebra, group theory, Galois theory and ring and module theory.

Actions of Groups
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Character Theory of Finite Groups

The text begins with a review of group actions and Sylow theory. It includes semidirect products, the
Schur-Zassenhaus theorem, the theory of commutators, coprime actions on groups, transfer theory,
Frobenius groups, primitive and multiply transitive permutation groups, the simplicity of the PSL groups,
the generalized Fitting subgroup and also Thompson's J-subgroup and his normal $p$-complement
theorem.

Finite Groups I

Proceedings of the Conference on Finite Groups provides information pertinent to the fundamental
aspects of finite group theory. This book presents the problem of characterizing simple groups in
terms of the local structure of a group. Organized into five parts encompassing 43 chapters, this



book begins with an overview of the characterization of the Chevalley groups over fields of odd

order and indicates the role of this characterization in the theory of component type groups. This text
then examines the structure as well as the representations of specific simple groups. Other chapters
consider the general theory of representations and characters of finite groups. This book discusses
as well permutation groups and the connection between group theory and geometry. The final chapter
deals with finite solvable groups as well as the theory of formations. This book is a valuable resource
for mathematicians, graduate students, and research workers.

Finite Group Theory

Provides an outline and modern overview of the classification of the finite simple groups. It primarily
covers the 'even case’, where the main groups arising are Lie-type (matrix) groups over a field of
characteristic 2. The book thus completes a project begun by Daniel Gorenstein's 1983 book, which
outlined the classification of groups of 'noncharacteristic 2 type'.

Proceedings of the Conference on Finite Groups

In this book, three authors introduce readers to strong approximation methods, analytic pro-p groups
and zeta functions of groups. Each chapter illustrates connections between infinite group theory,
number theory and Lie theory. The first introduces the theory of compact p-adic Lie groups. The second
explains how methods from linear algebraic groups can be utilised to study the finite images of linear
groups. The final chapter provides an overview of zeta functions associated to groups and rings. Derived
from an LMS/EPSRC Short Course for graduate students, this book provides a concise introduction to
a very active research area and assumes less prior knowledge than existing monographs or original
research articles. Accessible to beginning graduate students in group theory, it will also appeal to
researchers interested in infinite group theory and its interface with Lie theory and number theory.

The Classification of Finite Simple Groups

The study of finite groups factorised as a product of two or more subgroups has become a subject of
great interest during the last years with applications not only in group theory, but also in other areas
like cryptography and coding theory. It has experienced a big impulse with the introduction of some
permutability conditions. The aim of this book is to gather, order, and examine part of this material,
including the latest advances made, give some new approach to some topics, and present some new
subjects of research in the theory of finite factorised groups. Some of the topics covered by this book
include groups whose subnormal subgroups are normal, permutable, or Sylow-permutable, products
of nilpotent groups, and an exhaustive structural study of totally and mutually permutable products of
finite groups and their relation with classes of groups. This monograph is mainly addressed to graduate
students and senior researchers interested in the study of products and permutability of finite groups.
A background in finite group theory and a basic knowledge of representation theory and classes of
groups is recommended to follow it.

Lectures on Profinite Topics in Group Theory

Barry Simon, 1.B.M. Professor of Mathematics and Theoretical Physics at the California Institute of
Technology, is the author of several books, including such classics as ""Methods of Mathematical
Physics™ (with M. Reed) and ""Functional Integration and Quantum Physics™. This new book, based
on courses given at Princeton, Caltech, ETH-Zurich, and other universities, is an introductory textbook
on representation theory.According to the author, "Two facets distinguish my approach. First, this book
is relatively elementary, and second, while the bulk of the books on the subject is written from the point
of view of an algebraist or a geometer, this book is written with an analytical flavor'. The exposition in
the book centers around the study of representation of certain concrete classes of groups, including
permutation groups and compact semi simple Lie groups. It culminates in the complete proof of the Weyl
character formula for representations of compact Lie groups and the Frobenius formula for characters
of permutation groups. Extremely well tailored both for a one-year course in representation theory and
for independent study, this book is an excellent introduction to the subject which, according to the
author, is unique in having 'so much innate beauty so close to the surface'.

Products of Finite Groups



This book provides a modern introduction to the representation theory of finite groups. Now in its second
edition, the authors have revised the text and added much new material. The theory is developed in
terms of modules, since this is appropriate for more advanced work, but considerable emphasis is
placed upon constructing characters. Included here are the character tables of all groups of order less
than 32, and all simple groups of order less than 1000. Applications covered include Burnside's paqgb
theorem, the use of character theory in studying subgroup structure and permutation groups, and
how to use representation theory to investigate molecular vibration. Each chapter features a variety
of exercises, with full solutions provided at the end of the book. This will be ideal as a course text in
representation theory, and in view of the applications, will be of interest to chemists and physicists as
well as mathematicians.

A Course in Group Theory ...

Never before in the history of mathematics has there been an individual theorem whose proof has
required 10,000 journal pages of closely reasoned argument. Who could read such a proof, let alone
communicate it to others? But the classification of all finite simple groups is such a theorem-its complete
proof, developed over a 30-year period by about 100 group theorists, is the union of some 500 journal
articles covering approximately 10,000 printed pages. How then is one who has lived through it all to
convey the richness and variety of this monumental achievement? Yet such an attempt must be made,
for without the existence of a coherent exposition of the total proof, there is a very real danger that it
will gradually become lost to the living world of mathematics, buried within the dusty pages of forgotten
journals. For it is almost impossible for the uninitiated to find the way through the tangled proof without
an experienced guide; even the 500 papers themselves require careful selection from among some
2,000 articles on simple group theory, which together include often attractive byways, but which serve
only to delay the journey.

Representations of Finite and Compact Groups

One of the difficulties in an introductory book is to communicate a sense of purpose. Only too easily to
the beginner does the book become a sequence of definitions, concepts, and results which seem little
more than curiousities leading nowhere in particular. In this book I have tried to overcome this problem
by making my central aim the determination of all possible groups of orders 1 to 15, together with some
study of their structure. By the time this aim is realised towards the end of the book, the reader should
have acquired the basic ideas and methods of group theory. To make the book more useful to users
of mathematics, in particular students of physics and chemistry, | have included some applications of
permutation groups and a discussion of finite point groups. The latter are the simplest examples of
groups of partic ular interest to scientists. They occur as symmetry groups of physical configurations
such as molecules. Many ideas are discussed mainly in the exercises and the solutions at the end of the
book. However, such ideas are used rarely in the body of the book. When they are, suitable references
are given. Other exercises test and reinfol:'ce the text in the usual way. A final chapter gives some idea
of the directions in which the interested reader may go after working through this book. References to
help in this are listed after the outline solutions.

Representations and Characters of Groups

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.

Introduction to the Theory of Finite Groups

The Classification of Finite Simple Groups
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