
group algebra and character

Delving into the Depths: Group Algebra and
Character Theory

Introduction:

Are you fascinated by the intricate world of abstract algebra? Do concepts
like symmetry, representation, and group actions pique your curiosity? Then
you've come to the right place! This comprehensive guide will unravel the
mysteries of group algebra and character theory, two powerful tools used to
analyze the structure and properties of groups. We'll journey from
fundamental definitions to advanced applications, offering a clear and
intuitive understanding of this fascinating field. Prepare to unlock a deeper
appreciation of the elegant mathematics behind group algebra and its
characterizations. This post promises to equip you with a solid understanding
of key concepts, practical examples, and insights into the broader
significance of this area of mathematics.

1. Understanding Group Algebras: A Foundation

Before diving into character theory, we need a firm grasp of group algebras.
A group algebra, denoted as KG, is the set of all formal linear combinations
of elements from a group G with coefficients from a field K. Think of it as
extending the group operation to encompass scalar multiplication. For
instance, if G = {e, a, b} is a group and K = ℝ (the real numbers), an
element of KG might look like: 2e + 3a - 1.5b. The operations of addition and
multiplication are defined in a way that preserves the group structure. This
seemingly simple construction opens doors to powerful analytical techniques.

Crucially, understanding the properties of KG, like its ideals and modules,
is fundamental to understanding its representations and ultimately its
characters. The structure of KG mirrors, in many ways, the structure of the
group G itself, offering a powerful algebraic lens through which to study
group properties. We'll explore examples to solidify this concept,
demonstrating how specific group structures translate into corresponding
group algebra properties.

2. Introducing Characters: A Trace of Representation

Character theory is a bridge connecting the abstract world of group algebra
to the concrete world of linear algebra. A representation of a group G over a
field K is a homomorphism from G to the group of invertible matrices with
entries in K. In simpler terms, it assigns each group element a matrix in a
way that respects the group operation. The character of a representation is



simply the trace (the sum of the diagonal entries) of the matrices assigned
to each group element. This seemingly simple function packs an incredible
amount of information about the representation and, by extension, the group
itself.

Characters are complex-valued functions, and their properties – such as
orthogonality relations – are crucial for analyzing group structure. We'll
delve into the orthogonality relationships that form the cornerstone of
character theory, showing how they allow us to decompose representations and
analyze group properties.

3. Applications of Group Algebra and Character
Theory

The power of group algebra and character theory extends far beyond abstract
algebra. These tools find significant applications in various fields:

Physics: In quantum mechanics, group representations and characters play a
vital role in understanding symmetries and classifying particles.
Chemistry: Molecular symmetry and spectroscopy rely heavily on group theory
and character tables to analyze molecular vibrations and electronic
transitions.
Cryptography: Group theory underpins many modern cryptographic systems, with
character theory offering insights into the security and efficiency of these
systems.
Computer Science: Algorithms based on group theory find applications in areas
like coding theory and graph theory.

We will explore specific examples in these fields, highlighting how the
seemingly abstract concepts of group algebra and character theory translate
into concrete, practical applications. This section serves to emphasize the
broader relevance and impact of this mathematical area.

4. Advanced Topics and Further Exploration

This introduction provides a solid foundation, but the world of group algebra
and character theory is vast. Advanced topics include:

Induced and Restricted Characters: These concepts allow us to connect
characters of subgroups to characters of the entire group, enriching our
understanding of the relationships between group structures at different
scales.
Modular Representation Theory: This area considers representations over
fields of prime characteristic, introducing unique complexities and
challenges.
Brauer Characters: These generalize ordinary characters and are crucial for
understanding modular representations.

We'll briefly introduce these advanced topics, providing pointers for further



exploration and highlighting the depth and richness of this mathematical
field. This section aims to inspire continued learning and exploration.

5. Conclusion: A Powerful Toolset for Understanding
Groups

Group algebra and character theory offer a powerful mathematical toolkit for
analyzing groups. By combining algebraic structures with linear algebra
techniques, we gain profound insights into group properties, symmetries, and
representations. This article has provided a foundational understanding of
key concepts, demonstrating the importance of these tools across multiple
scientific and technological disciplines. We encourage further exploration
into this fascinating area of mathematics, where beauty and utility
intertwine to unravel the intricate structure of groups.

Book Outline: "Unlocking the Secrets of Groups: A
Journey into Group Algebra and Character Theory"

I. Introduction:

What are groups? Basic group theory concepts (brief overview).
Why study group algebra and character theory? Motivating examples.
Overview of the book's structure and content.

II. Group Algebras:

Definition and construction of group algebras.
Examples of group algebras (various groups and fields).
Ideals and modules of group algebras.
The regular representation and its properties.

III. Representation Theory:

Definition and examples of group representations.
Irreducible representations and Maschke's Theorem.
Schur's Lemma and its implications.
Character theory: definition and basic properties.

IV. Character Tables and Applications:

Construction and interpretation of character tables.
Orthogonality relations of characters.
Applications in physics, chemistry, and cryptography.
Examples of character table calculations.

V. Advanced Topics:

Induced and restricted characters.



Modular representation theory (brief introduction).
Brauer characters (brief introduction).
Open problems and future directions in the field.

VI. Conclusion: Summary of key concepts and their significance.

(The following sections would detail each point in the book outline above,
expanding on the concepts introduced in the main blog post. Due to the length
constraint, these detailed explanations are omitted here. Each section would
contain numerous examples, proofs, and exercises to reinforce the learning.)

9 Unique FAQs:

What is the difference between a group and a group algebra? A group is1.
an abstract algebraic structure, while its group algebra is a vector
space built upon that group, allowing for linear combinations of group
elements.

Why are characters important in group theory? Characters provide a way1.
to analyze representations in a more manageable way, offering powerful
tools for decomposing representations and understanding group structure.

What is Maschke's Theorem, and why is it important? Maschke's Theorem1.
states that every representation of a finite group over a field of
characteristic zero is completely reducible, simplifying representation
analysis.

How are character tables constructed? Character tables are constructed1.
using the characters of irreducible representations of a group,
utilizing the orthogonality relations of characters.

What are some real-world applications of group algebra and character1.
theory? Applications span physics (quantum mechanics), chemistry
(molecular symmetry), and cryptography.



What are induced characters, and how are they used? Induced characters1.
allow us to connect the representation theory of a subgroup to that of
the whole group.

What is the significance of Schur's Lemma? Schur's Lemma establishes1.
crucial properties of irreducible representations, providing fundamental
tools for understanding representation theory.

What are modular representations? Modular representations are1.
representations over fields of prime characteristic, introducing
complexities not seen in characteristic zero.

Are there any unsolved problems in group algebra and character theory?1.
Yes, numerous open problems remain, particularly in modular
representation theory and related areas.

9 Related Articles:

Introduction to Group Theory: A beginner's guide to the fundamental1.
concepts of group theory.

Representation Theory of Finite Groups: A deeper dive into the theory of2.
group representations.

Maschke's Theorem and its Proof: A detailed explanation and proof of3.
this pivotal theorem.

Schur's Lemma and its Applications: Exploring the implications of4.
Schur's Lemma in representation theory.

Constructing Character Tables: A step-by-step guide to constructing5.
character tables for various groups.

Applications of Group Theory in Physics: Examining the use of group6.
theory in quantum mechanics.

Group Theory in Chemistry: Exploring applications in molecular symmetry7.
and spectroscopy.

Group Theory in Cryptography: Understanding the role of group theory in8.



modern cryptographic systems.

Advanced Topics in Representation Theory: An introduction to more9.
advanced concepts, including modular representations and Brauer
characters.

  group algebra and character: The Theory of Group Characters and Matrix Representations of
Groups Dudley Ernest Littlewood, 2005 Originally written in 1940, this book remains a classical
source on representations and characters of finite and compact groups. The book starts with
necessary information about matrices, algebras, and groups. Then the author proceeds to
representations of finite groups. Of particular interest in this part of the book are several chapters
devoted to representations and characters of symmetric groups and the closely related theory of
symmetric polynomials. The concluding chapters present the representation theory of classical
compact Lie groups, including a detailed description of representations of the unitary and
orthogonal groups. The book, which can be read with minimal prerequisites (an undergraduate
algebra course), allows the reader to get a good understanding of beautiful classical results about
group representations.
  group algebra and character: The Character Theory of Finite Groups of Lie Type Meinolf
Geck, Gunter Malle, 2020-02-27 Through the fundamental work of Deligne and Lusztig in the 1970s,
further developed mainly by Lusztig, the character theory of reductive groups over finite fields has
grown into a rich and vast area of mathematics. It incorporates tools and methods from algebraic
geometry, topology, combinatorics and computer algebra, and has since evolved substantially. With
this book, the authors meet the need for a contemporary treatment, complementing in core areas the
well-established books of Carter and Digne–Michel. Focusing on applications in finite group theory,
the authors gather previously scattered results and allow the reader to get to grips with the large
body of literature available on the subject, covering topics such as regular embeddings, the Jordan
decomposition of characters, d-Harish–Chandra theory and Lusztig induction for unipotent
characters. Requiring only a modest background in algebraic geometry, this useful reference is
suitable for beginning graduate students as well as researchers.
  group algebra and character: Character Theory of Finite Groups I. Martin Isaacs, 2006-11-21
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.
  group algebra and character: Representations and Characters of Finite Groups M. J.



Collins, 1990-03-22 Representation theory and character theory have proved essential in the study of
finite simple groups since their early development by Frobenius. The author begins by presenting
the foundations of character theory in a style accessible to advanced undergraduates that requires
only a basic knowledge of group theory and general algebra. This theme is then expanded in a
self-contained account providing an introduction to the application of character theory to the
classification of simple groups. The book follows both strands of the theory: the exceptional
characteristics of Suzuki and Feit and the block character theory of Brauer and includes refinements
of original proofs that have become available as the subject has grown.
  group algebra and character: Representations and Characters of Groups Gordon James,
Martin Liebeck, 2001-10-18 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 paqb 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.
  group algebra and character: Symmetries, Lie Algebras and Representations Jürgen
Fuchs, Christoph Schweigert, 2003-10-07 This book gives an introduction to Lie algebras and their
representations. Lie algebras have many applications in mathematics and physics, and any physicist
or applied mathematician must nowadays be well acquainted with them.
  group algebra and character: Introduction to Group Characters Walter Ledermann,
1987-07-30 This is an introductory text, suitable for final-year undergraduates or postgraduate
students.
  group algebra and character: Representations of Algebraic Groups Jens Carsten Jantzen,
2003 Gives an introduction to the general theory of representations of algebraic group schemes.
This title deals with representation theory of reductive algebraic groups and includes topics such as
the description of simple modules, vanishing theorems, Borel-Bott-Weil theorem and Weyl's
character formula, and Schubert schemes and lne bundles on them.
  group algebra and character: A Course in Finite Group Representation Theory Peter Webb,
2016-08-19 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.
  group algebra and character: Introduction to Representation Theory Pavel I. Etingof,
Oleg Golberg, Sebastian Hensel , Tiankai Liu , Alex Schwendner , Dmitry Vaintrob , Elena Yudovina ,
2011 Very roughly speaking, representation theory studies symmetry in linear spaces. It is a
beautiful mathematical subject which has many applications, ranging from number theory and
combinatorics to geometry, probability theory, quantum mechanics, and quantum field theory. The
goal of this book is to give a ``holistic'' introduction to representation theory, presenting it as a
unified subject which studies representations of associative algebras and treating the representation
theories of groups, Lie algebras, and quivers as special cases. Using this approach, the book covers
a number of standard topics in the representation theories of these structures. Theoretical material



in the book is supplemented by many problems and exercises which touch upon a lot of additional
topics; the more difficult exercises are provided with hints. The book is designed as a textbook for
advanced undergraduate and beginning graduate students. It should be accessible to students with a
strong background in linear algebra and a basic knowledge of abstract algebra.
  group algebra and character: Character Theory of Finite Groups Mark L. Lewis,
2010-09-17 This volume contains a collection of papers from the Conference on Character Theory of
Finite Groups, held at the Universitat de Valencia, Spain, on June 3-5, 2009, in honor of I. Martin
Isaacs. The topics include permutation groups, character theory, p-groups, and group rings. The
research articles feature new results on large normal abelian subgroups of p-groups, construction of
certain wreath products, computing idempotents in group algebras of finite groups, and using dual
pairs to study representations of cross characteristic in classical groups. The expository articles
present results on vertex subgroups, measuring theorems in permutation groups, the development
of super character theory, and open problems in character theory.
  group algebra and character: Representations and Characters of Groups Gordon Douglas
James, Martin W. Liebeck, 2001-10-18 Introducing the representation theory of finite groups, this
second edition has been revised and updated. The theory is developed in terms of modules with
considerable emphasis placed upon constructing characters.
  group algebra and character: Character Theory of Finite Groups Bertram Huppert,
2011-04-20 The aim of the series is to present new and important developments in pure and applied
mathematics. Well established in the community over two decades, it offers a large library of
mathematics including several important classics. The volumes supply thorough and detailed
expositions of the methods and ideas essential to the topics in question. In addition, they convey
their relationships to other parts of mathematics. The series is addressed to advanced readers
wishing to thoroughly study the topic. Editorial Board Lev Birbrair, Universidade Federal do Ceará,
Fortaleza, Brasil Victor P. Maslov, Russian Academy of Sciences, Moscow, Russia Walter D.
Neumann, Columbia University, New York, USA Markus J. Pflaum, University of Colorado, Boulder,
USA Dierk Schleicher, Jacobs University, Bremen, Germany
  group algebra and character: Characters and Blocks of Finite Groups Gabriel Navarro,
1998-05-07 This is a clear, accessible and up-to-date exposition of modular representation theory of
finite groups from a character-theoretic viewpoint. After a short review of the necessary background
material, the early chapters introduce Brauer characters and blocks and develop their basic
properties. The next three chapters study and prove Brauer's first, second and third main theorems
in turn. These results are then applied to prove a major application of finite groups, the Glauberman
Z*-theorem. Later chapters examine Brauer characters in more detail. The relationship between
blocks and normal subgroups is also explored and the modular characters and blocks in p-solvable
groups are discussed. Finally, the character theory of groups with a Sylow p-subgroup of order p is
studied. Each chapter concludes with a set of problems. The book is aimed at graduate students,
with some previous knowledge of ordinary character theory, and researchers studying the
representation theory of finite groups.
  group algebra and character: The Representation Theory of Finite Groups W. Feit,
1982-05-01 The Representation Theory of Finite Groups
  group algebra and character: Lie Groups, Lie Algebras, and Representations Brian Hall,
2015-05-11 This textbook treats Lie groups, Lie algebras and their representations in an elementary
but fully rigorous fashion requiring minimal prerequisites. In particular, the theory of matrix Lie
groups and their Lie algebras is developed using only linear algebra, and more motivation and
intuition for proofs is provided than in most classic texts on the subject. In addition to its accessible
treatment of the basic theory of Lie groups and Lie algebras, the book is also noteworthy for
including: a treatment of the Baker–Campbell–Hausdorff formula and its use in place of the
Frobenius theorem to establish deeper results about the relationship between Lie groups and Lie
algebras motivation for the machinery of roots, weights and the Weyl group via a concrete and
detailed exposition of the representation theory of sl(3;C) an unconventional definition of



semisimplicity that allows for a rapid development of the structure theory of semisimple Lie algebras
a self-contained construction of the representations of compact groups, independent of Lie-algebraic
arguments The second edition of Lie Groups, Lie Algebras, and Representations contains many
substantial improvements and additions, among them: an entirely new part devoted to the structure
and representation theory of compact Lie groups; a complete derivation of the main properties of
root systems; the construction of finite-dimensional representations of semisimple Lie algebras has
been elaborated; a treatment of universal enveloping algebras, including a proof of the
Poincaré–Birkhoff–Witt theorem and the existence of Verma modules; complete proofs of the Weyl
character formula, the Weyl dimension formula and the Kostant multiplicity formula. Review of the
first edition: This is an excellent book. It deserves to, and undoubtedly will, become the standard
text for early graduate courses in Lie group theory ... an important addition to the textbook
literature ... it is highly recommended. — The Mathematical Gazette
  group algebra and character: Representation Theory of Finite Groups Benjamin
Steinberg, 2011-10-23 This book is intended to present group representation theory at a level
accessible to mature undergraduate 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.
  group algebra and character: Algebraic Groups J. S. Milne, 2017-09-21 Comprehensive
introduction to the theory of algebraic group schemes over fields, based on modern algebraic
geometry, with few prerequisites.
  group algebra and character: An Introduction to Algebraic Geometry and Algebraic Groups
Meinolf Geck, 2013-03-14 An accessible text introducing algebraic groups at advanced
undergraduate and early graduate level, this book covers the conjugacy of Borel subgroups and
maximal tori, the theory of algebraic groups with a BN-pair, Frobenius maps on affine varieties and
algebraic groups, zeta functions and Lefschetz numbers for varieties over finite fields.
  group algebra and character: Characters of Finite Coxeter Groups and Iwahori-Hecke
Algebras Meinolf Geck, Götz Pfeiffer, 2000 Finite Coxeter groups and related structures arise
naturally in several branches of mathematics such as the theory of Lie algebras and algebraic
groups. The corresponding Iwahori-Hecke algebras are then obtained by a certain deformation
process which have applications in the representation theory of groups of Lie type and the theory of
knots and links. This book develops the theory of conjugacy classes and irreducible character, both
for finite Coxeter groups and the associated Iwahori-Hecke algebras. Topics covered range from
classical results to more recent developments and are clear and concise. This is the first book to
develop these subjects both from a theoretical and an algorithmic point of view in a systematic way,
covering all types of finite Coxeter groups.
  group algebra and character: Groups and Characters Larry C. Grove, 2011-09-26 An
authoritative, full-year course on both group theory and ordinary character theory--essential tools
for mathematics and the physical sciences One of the few treatments available combining both
group theory and character theory, Groups and Characters is an effective general textbook on these
two fundamentally connected subjects. Presuming only a basic knowledge of abstract algebra as in a
first-year graduate course, the text opens with a review of background material and then guides
readers carefully through several of the most important aspects of groups and characters,
concentrating mainly on finite groups. Challenging yet accessible, Groups and Characters features: *
An extensive collection of examples surveying many different types of groups, including Sylow
subgroups of symmetric groups, affine groups of fields, the Mathieu groups, and symplectic groups *
A thorough, easy-to-follow discussion of Polya-Redfield enumeration, with applications to



combinatorics * Inclusive explorations of the transfer function and normal complements, induction
and restriction of characters, Clifford theory, characters of symmetric and alternating groups,
Frobenius groups, and the Schur index * Illuminating accounts of several computational aspects of
group theory, such as the Schreier-Sims algorithm, Todd-Coxeter coset enumeration, and algorithms
for generating character tables As valuable as Groups and Characters will prove as a textbook for
mathematicians, it has broader applications. With chapters suitable for use as independent review
units, along with a full bibliography and index, it will be a dependable general reference for
chemists, physicists, and crystallographers.
  group algebra and character: Introduction to the Theory of Finite Groups Walter Ledermann,
1964
  group algebra and character: Characters of Groups and Lattices Over Orders Alexander
Zimmermann, 2021-12-20 This is the first textbook leading coherently from classical character
theory to the theory of lattices over orders and integral representations of finite groups. After the
introduction to simple modules allowing a non degenerate invariant bilinear form in any
characteristic the author illustrates step by step the approach given by Sin and Willems. Dirichlet
characters and results on primes in arithmetic progressions are given as applications.
  group algebra and character: Lie Groups and Algebraic Groups Arkadij L. Onishchik,
Ernest B. Vinberg, 2012-12-06 This book is based on the notes of the authors' seminar on algebraic
and Lie groups held at the Department of Mechanics and Mathematics of Moscow University in
1967/68. Our guiding idea was to present in the most economic way the theory of semisimple Lie
groups on the basis of the theory of algebraic groups. Our main sources were A. Borel's paper [34],
C. ChevalIey's seminar [14], seminar Sophus Lie [15] and monographs by C. Chevalley [4], N.
Jacobson [9] and J-P. Serre [16, 17]. In preparing this book we have completely rearranged these
notes and added two new chapters: Lie groups and Real semisimple Lie groups. Several traditional
topics of Lie algebra theory, however, are left entirely disregarded, e.g. universal enveloping
algebras, characters of linear representations and (co)homology of Lie algebras. A distinctive feature
of this book is that almost all the material is presented as a sequence of problems, as it had been in
the first draft of the seminar's notes. We believe that solving these problems may help the reader to
feel the seminar's atmosphere and master the theory. Nevertheless, all the non-trivial ideas, and
sometimes solutions, are contained in hints given at the end of each section. The proofs of certain
theorems, which we consider more difficult, are given directly in the main text. The book also
contains exercises, the majority of which are an essential complement to the main contents.
  group algebra and character: Groups and Characters Victor E Hill, 2018-12-12 Group
representation theory is both elegant and practical, with important applications to quantum
mechanics, spectroscopy, crystallography, and other fields in the physical sciences. This book offers
an easy-to-follow introduction to the theory of groups and of group characters. Designed as a rapid
survey of the subject, it emphasizes examples and applications of the theorems, and avoids many of
the longer and more difficult proofs. The text includes sections that provide the mathematical basis
for some of the applications of group theory. It also offers numerous exercises, some stressing
computation of concrete examples, others stressing development of the theory.
  group algebra and character: Groups and Representations J.L. Alperin, Rowen B. Bell,
2012-12-06 A concise treatment of topics from group theory and representation theory for use in a
one-term course. Focussing on the non-commutative side of the field, this advanced textbook
emphasizes the general linear group as the most important group and example. Readers are
expected to be familiar with groups, rings, and fields, and to have a solid knowledge of linear
algebra. Close to 200 exercises of varying difficulty serve both to reinforce the main concept of the
text and to introduce the reader to additional topics.
  group algebra and character: Representation Theory of Finite Groups Martin Burrow,
2014-05-10 Representation Theory of Finite Groups is a five chapter text that covers the standard
material of representation theory. This book starts with an overview of the basic concepts of the
subject, including group characters, representation modules, and the rectangular representation.



The succeeding chapters describe the features of representation theory of rings with identity and
finite groups. These topics are followed by a discussion of some of the application of the theory of
characters, along with some classical theorems. The last chapter deals with the construction of
irreducible representations of groups. This book will be of great value to graduate students who
wish to acquire some knowledge of representation theory.
  group algebra and character: Character Theory and the McKay Conjecture Gabriel Navarro,
2018-04-26 Presents contemporary character theory of finite groups from the basics to the state of
the art, with new, refined proofs.
  group algebra and character: An Introduction to Lie Groups and Lie Algebras Alexander A.
Kirillov, 2008-07-31 This book is an introduction to semisimple Lie algebras. It is concise and
informal, with numerous exercises and examples.
  group algebra and character: Representation Theory of Finite Groups: Algebra and
Arithmetic Steven H. Weintraub, 2003 ``We explore widely in the valley of ordinary
representations, and we take the reader over the mountain pass leading to the valley of modular
representations, to a point from which (s)he can survey this valley, but we do not attempt to widely
explore it. We hope the reader will be sufficiently fascinated by the scenery to further explore both
valleys on his/her own.'' --from the Preface Representation theory plays important roles in geometry,
algebra, analysis, and mathematical physics. In particular, representation theory has been one of the
great tools in the study and classification of finite groups. There are some beautiful results that
come from representation theory: Frobenius's Theorem, Burnside's Theorem, Artin's Theorem,
Brauer's Theorem--all of which are covered in this textbook. Some seem uninspiring at first, but
prove to be quite useful. Others are clearly deep from the outset. And when a group (finite or
otherwise) acts on something else (as a set of symmetries, for example), one ends up with a natural
representation of the group. This book is an introduction to the representation theory of finite
groups from an algebraic point of view, regarding representations as modules over the group
algebra. The approach is to develop the requisite algebra in reasonable generality and then to
specialize it to the case of group representations. Methods and results particular to group
representations, such as characters and induced representations, are developed in depth. Arithmetic
comes into play when considering the field of definition of a representation, especially for subfields
of the complex numbers. The book has an extensive development of the semisimple case, where the
characteristic of the field is zero or is prime to the order of the group, and builds the foundations of
the modular case, where the characteristic of the field divides the order of the group. The book
assumes only the material of a standard graduate course in algebra. It is suitable as a text for a
year-long graduate course. The subject is of interest to students of algebra, number theory and
algebraic geometry. The systematic treatment presented here makes the book also valuable as a
reference.
  group algebra and character: Characters of Finite Groups. Part 1 IA. G. Berkovich E. M.
Zhmud', 1997-12-02 This book discusses character theory and its applications to finite groups. The
work places the subject within the reach of people with a relatively modest mathematical
background. The necessary background exceeds the standard algebra course with respect only to
finite groups. Starting with basic notions and theorems in character theory, the authors present a
variety of results on the properties of complex-valued characters and applications to finite groups.
The main themes are degrees and kernels of irreducible characters, the class number and the
number of nonlinear irreducible characters, values of irreducible characters, characterizations and
generalizations of Frobenius groups, and generalizations and applications of monomial groups. The
presentation is detailed, and many proofs of known results are new. Most of the results in the book
are presented in monograph form for the first time. Numerous exercises offer additional information
on the topics and help readers to understand the main concepts and results.
  group algebra and character: Linear Representations of Finite Groups Jean Pierre Serre,
1996
  group algebra and character: Representations of Groups Klaus Lux, Herbert Pahlings,



2010-07-01 The representation theory of finite groups has seen rapid growth in recent years with
the development of efficient algorithms and computer algebra systems. This is the first book to
provide an introduction to the ordinary and modular representation theory of finite groups with
special emphasis on the computational aspects of the subject. Evolving from courses taught at
Aachen University, this well-paced text is ideal for graduate-level study. The authors provide over
200 exercises, both theoretical and computational, and include worked examples using the computer
algebra system GAP. These make the abstract theory tangible and engage students in real hands-on
work. GAP is freely available from www.gap-system.org and readers can download source code and
solutions to selected exercises from the book's web page.
  group algebra and character: Problems in Group Theory John D. Dixon, 2007-01-01 265
challenging problems in all phases of group theory, gathered for the most part from papers
published since 1950, although some classics are included.
  group algebra and character: Representation Theory William Fulton, Joe Harris, 1991
Introducing finite-dimensional representations of Lie groups and Lie algebras, this example-oriented
book works from representation theory of finite groups, through Lie groups and Lie algrbras to the
finite dimensional representations of the classical groups.
  group algebra and character: Lie Algebras and Algebraic Groups Patrice Tauvel, Rupert W. T.
Yu, 2005-08-08 Devoted to the theory of Lie algebras and algebraic groups, this book includes a
large amount of commutative algebra and algebraic geometry so as to make it as self-contained as
possible. The aim of the book is to assemble in a single volume the algebraic aspects of the theory,
so as to present the foundations of the theory in characteristic zero. Detailed proofs are included,
and some recent results are discussed in the final chapters.
  group algebra and character: Representation Theory of Finite Groups and Associative
Algebras Charles W. Curtis, Irving Reiner, 2006 Provides an introduction to various aspects of the
representation theory of finite groups. This book covers such topics as general non-commutative
algebras, Frobenius algebras, representations over non-algebraically closed fields and fields of
non-zero characteristic, and integral representations.
  group algebra and character: A Course on Finite Groups H.E. Rose, 2009-12-16 Introduces
the richness of group theory to advanced undergraduate and graduate students, concentrating 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.
  group algebra and character: Representation Theory of Lie Groups M. F. Atiyah, 1979 In
1977 a symposium was held in Oxford to introduce Lie groups and their representations to
non-specialists.
  group algebra and character: Representations of Finite Groups of Lie Type François Digne,
Jean Michel, 2020-03-05 An up-to-date and self-contained introduction based on a graduate course
taught at the University of Paris.
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