
linear algebra vs abstract algebra
linear algebra vs abstract algebra is a comparison that often arises in mathematical discussions,
particularly among students and professionals delving into advanced studies. Both branches of
mathematics play a pivotal role in various applications, yet they differ significantly in their focus,
methods, and theoretical frameworks. This article explores the fundamental differences and
similarities between linear algebra and abstract algebra, detailing their core concepts, applications,
and the significance of each in the broader field of mathematics. Through this exploration, readers
will gain a comprehensive understanding of these two essential areas of study, enabling them to
appreciate their unique contributions to mathematical theory and practical application.
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Understanding Linear Algebra
Linear algebra is a branch of mathematics that focuses on vector spaces and linear mappings
between these spaces. It is foundational for various fields including engineering, physics, computer
science, and economics. At its core, linear algebra deals with the concepts of vectors, matrices, and
systems of linear equations. This subject provides tools for modeling and solving problems that can
be expressed in linear terms.

Core Concepts of Linear Algebra
The primary concepts in linear algebra include vectors, matrices, determinants, eigenvalues, and
eigenvectors. Understanding these concepts is essential for grasping the broader applications of
linear algebra in both theoretical and practical domains.



Vectors: These are objects that have both magnitude and direction, often represented as
ordered pairs or tuples.

Matrices: Rectangular arrays of numbers, symbols, or expressions, arranged in rows and
columns, that represent linear transformations.

Determinants: A scalar value that provides important information about a matrix, including
whether it is invertible.

Eigenvalues and Eigenvectors: These concepts are crucial for understanding matrix
operations, particularly in transformations and stability analysis.

These core concepts are interrelated and form the basis for further exploration into more complex
topics such as linear transformations and vector spaces, which are critical in various applications
across disciplines.

Applications of Linear Algebra
Linear algebra is applied in numerous fields due to its versatility in solving linear equations and
modeling phenomena. Some notable applications include:

Computer Graphics: Linear algebra is used to perform transformations such as rotation,
scaling, and translation of images.

Machine Learning: Algorithms rely on linear algebra for operations involving high-
dimensional data.

Systems Engineering: Linear algebra helps in modeling and analyzing systems of equations
in engineering problems.

Economics: Economic models often utilize matrices to represent and solve optimization
problems.

These applications highlight the importance of linear algebra as a tool for analysis and problem-
solving across various domains.

Understanding Abstract Algebra
Abstract algebra, on the other hand, is a more theoretical branch of mathematics that studies
algebraic structures such as groups, rings, and fields. The focus of abstract algebra is on the
properties and operations of these structures rather than on numerical computations. This area of
mathematics is foundational for many advanced topics and is essential for understanding higher-
level mathematical concepts.



Core Concepts of Abstract Algebra
Abstract algebra encompasses several key concepts, which include groups, rings, and fields, each
with its own set of axioms and operations. Understanding these structures is vital for exploring more
complex mathematical theories.

Groups: A set equipped with a single binary operation that satisfies four fundamental
properties: closure, associativity, identity, and invertibility.

Rings: A set that extends the concept of groups by introducing two binary operations,
typically addition and multiplication, adhering to certain axioms.

Fields: A set in which addition, subtraction, multiplication, and division (except by zero) are
defined and behave as expected.

These structures allow mathematicians to explore the interplay between different mathematical
entities and their operations, leading to profound insights in both theoretical and applied
mathematics.

Applications of Abstract Algebra
While abstract algebra may seem esoteric, it has numerous applications in various fields. Some of
these include:

Coding Theory: Abstract algebra is crucial in designing error-correcting codes used in data
transmission.

Cryptography: Many cryptographic protocols rely on the properties of algebraic structures to
ensure security.

Quantum Mechanics: The mathematical framework of quantum mechanics utilizes concepts
from abstract algebra to describe quantum states and transformations.

Combinatorics: Abstract algebra provides tools for counting and arranging objects, which is
fundamental in combinatorial mathematics.

These applications demonstrate the relevance of abstract algebra in solving complex problems
across diverse domains.

Comparative Analysis: Linear Algebra vs Abstract
Algebra
When comparing linear algebra and abstract algebra, it is essential to recognize their distinct
focuses and methodologies. Linear algebra primarily deals with vector spaces and linear
transformations, making it more computational and applied in nature. Conversely, abstract algebra



is more theoretical, focusing on algebraic structures and their properties. The following points
summarize the key differences:

Focus: Linear algebra is concerned with numerical representations and computations, while
abstract algebra examines abstract structures.

Concepts: Linear algebra emphasizes vectors and matrices, whereas abstract algebra focuses
on groups, rings, and fields.

Applications: Linear algebra has practical applications in engineering and computer science,
while abstract algebra finds its use in cryptography, coding theory, and theoretical physics.

Complexity: Linear algebra is often considered more accessible for beginners, while abstract
algebra may require a deeper understanding of mathematical theory.

This comparative analysis highlights the unique contributions of both fields to mathematics and their
respective applications in various professional domains.

Conclusion
In summary, the exploration of linear algebra vs abstract algebra reveals two distinct yet
complementary branches of mathematics. Linear algebra serves as a foundational tool for practical
applications, while abstract algebra provides the theoretical underpinnings for advanced
mathematical concepts. Understanding both areas enriches one’s mathematical toolkit and enhances
problem-solving skills in numerous fields. As mathematics continues to evolve, the interplay between
these two disciplines will undoubtedly lead to new insights and discoveries.

Q: What is the primary difference between linear algebra and
abstract algebra?
A: The primary difference lies in their focus; linear algebra is concerned with vector spaces and
linear transformations, while abstract algebra studies algebraic structures such as groups, rings,
and fields.

Q: Where is linear algebra commonly applied?
A: Linear algebra is commonly applied in fields such as computer graphics, machine learning,
engineering, and economics for solving systems of linear equations and modeling phenomena.

Q: What are some key concepts in abstract algebra?
A: Key concepts in abstract algebra include groups, rings, and fields, each defined by specific axioms
and operations that guide their structure and behavior.



Q: Can you give an example of an application of abstract
algebra?
A: An example of an application of abstract algebra is in cryptography, where algebraic structures
are used to create secure communication protocols.

Q: Is linear algebra easier to learn than abstract algebra?
A: Generally, linear algebra is considered more accessible for beginners, as it involves more
concrete numerical computations, while abstract algebra requires a deeper understanding of
theoretical concepts.

Q: How do eigenvalues and eigenvectors relate to linear
algebra?
A: Eigenvalues and eigenvectors are fundamental concepts in linear algebra that provide insights
into the properties of linear transformations and matrices, particularly in understanding stability and
transformations.

Q: What role does linear algebra play in machine learning?
A: Linear algebra plays a crucial role in machine learning by providing the mathematical framework
for data representation, transformations, and the optimization processes used in algorithms.

Q: What makes abstract algebra important in modern
mathematics?
A: Abstract algebra is important in modern mathematics as it provides a framework for
understanding symmetries and structures in various mathematical contexts, influencing fields such
as number theory and topology.

Q: Are there any overlaps between linear algebra and abstract
algebra?
A: Yes, there are overlaps, particularly in the study of vector spaces, which can be explored through
both linear and abstract algebraic perspectives, especially in the context of modules over rings.

Q: How do mathematicians use linear algebra in research?
A: Mathematicians use linear algebra in research to model and analyze complex systems, solve
differential equations, and perform computations in high-dimensional spaces, among other



applications.
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  linear algebra vs abstract algebra: A History of Abstract Algebra Israel Kleiner,
2007-09-20 Prior to the nineteenth century, algebra meant the study of the solution of polynomial
equations. By the twentieth century it came to encompass the study of abstract, axiomatic systems
such as groups, rings, and fields. This presentation provides an account of the history of the basic
concepts, results, and theories of abstract algebra. The development of abstract algebra was
propelled by the need for new tools to address certain classical problems that appeared unsolvable
by classical means. A major theme of the approach in this book is to show how abstract algebra has
arisen in attempts to solve some of these classical problems, providing a context from which the
reader may gain a deeper appreciation of the mathematics involved. Mathematics instructors,
algebraists, and historians of science will find the work a valuable reference. The book may also
serve as a supplemental text for courses in abstract algebra or the history of mathematics.
  linear algebra vs abstract algebra: Advanced Linear Algebra Nicholas Loehr, 2014-04-10
Designed for advanced undergraduate and beginning graduate students in linear or abstract
algebra, Advanced Linear Algebra covers theoretical aspects of the subject, along with examples,
computations, and proofs. It explores a variety of advanced topics in linear algebra that highlight the
rich interconnections of the subject to geometry, algebra,
  linear algebra vs 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.
  linear algebra vs abstract algebra: Lectures in Abstract Algebra: Linear algebra Nathan
Jacobson, 1953
  linear algebra vs 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
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carefully revised and extended his treatment, particularly the material on rings and fields, to provide
an even more satisfying first course in abstract algebra.
  linear algebra vs abstract algebra: Introduction to Abstract Algebra Benjamin Fine, Anthony
M. Gaglione, Gerhard Rosenberger, 2014-07-01 A new approach to abstract algebra that eases
student anxieties by building on fundamentals. Introduction to Abstract Algebra presents a
breakthrough approach to teaching one of math's most intimidating concepts. Avoiding the pitfalls
common in the standard textbooks, Benjamin Fine, Anthony M. Gaglione, and Gerhard Rosenberger
set a pace that allows beginner-level students to follow the progression from familiar topics such as
rings, numbers, and groups to more difficult concepts. Classroom tested and revised until students
achieved consistent, positive results, this textbook is designed to keep students focused as they learn
complex topics. Fine, Gaglione, and Rosenberger's clear explanations prevent students from getting
lost as they move deeper and deeper into areas such as abelian groups, fields, and Galois theory.
This textbook will help bring about the day when abstract algebra no longer creates intense anxiety
but instead challenges students to fully grasp the meaning and power of the approach. Topics
covered include: • Rings • Integral domains • The fundamental theorem of arithmetic • Fields •
Groups • Lagrange's theorem • Isomorphism theorems for groups • Fundamental theorem of finite
abelian groups • The simplicity of An for n5 • Sylow theorems • The Jordan-Hölder theorem • Ring
isomorphism theorems • Euclidean domains • Principal ideal domains • The fundamental theorem of
algebra • Vector spaces • Algebras • Field extensions: algebraic and transcendental • The
fundamental theorem of Galois theory • The insolvability of the quintic
  linear algebra vs abstract algebra: Algebra: Abstract and Concrete, edition 2.6 Frederick
Goodman, 2014-01-10 This text provides a thorough introduction to “modern” or “abstract” algebra
at a level suitable for upper-level undergraduates and beginning graduate students. The book
addresses the conventional topics: groups, rings, fields, and linear algebra, with symmetry as a
unifying theme. This subject matter is central and ubiquitous in modern mathematics and in
applications ranging from quantum physics to digital communications. The most important goal of
this book is to engage students in the ac- tive practice of mathematics.
  linear algebra vs abstract algebra: Introduction to Abstract Algebra W. Keith Nicholson,
2012-02-23 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.
  linear algebra vs 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 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.
  linear algebra vs abstract algebra: Essentials of Abstract Algebra Sachin Nambeesan,
2025-02-20 Essentials of Abstract Algebra offers a deep exploration into the fundamental structures
of algebraic systems. Authored by esteemed mathematicians, this comprehensive guide covers
groups, rings, fields, and vector spaces, unraveling their intricate properties and interconnections.
We introduce groups, exploring their diverse types, from finite to infinite and abelian to non-abelian,
with concrete examples and rigorous proofs. Moving beyond groups, we delve into rings, explaining
concepts like ideals, homomorphisms, and quotient rings. The text highlights the relevance of ring
theory in number theory, algebraic geometry, and coding theory. We also navigate fields, discussing
field extensions, Galois theory, and algebraic closures, and exploring connections between fields and
polynomial equations. Additionally, we venture into vector spaces, examining subspaces, bases,
dimension, and linear transformations. Throughout the book, we emphasize a rigorous mathematical
foundation and intuitive understanding. Concrete examples, diagrams, and exercises enrich the
learning experience, making abstract algebra accessible to students, mathematicians, and
researchers. Essentials of Abstract Algebra is a timeless resource for mastering the beauty and
power of algebraic structures.
  linear algebra vs abstract algebra: Applications of Abstract Algebra with Maple and
MATLAB, Second Edition Richard Klima, Neil P. Sigmon, Ernest Stitzinger, 2006-07-12
Eliminating the need for heavy number-crunching, sophisticated mathematical software packages
open the door to areas like cryptography, coding theory, and combinatorics that are dependent on
abstract algebra. Applications of Abstract Algebra with Maple and MATLAB®, Second Edition
explores these topics and shows how to apply the software programs to abstract algebra and its
related fields. Carefully integrating MapleTM and MATLAB®, this book provides an in-depth
introduction to real-world abstract algebraic problems. The first chapter offers a concise and
comprehensive review of prerequisite advanced mathematics. The next several chapters examine
block designs, coding theory, and cryptography while the final chapters cover counting techniques,
including Pólya's and Burnside's theorems. Other topics discussed include the Rivest, Shamir, and
Adleman (RSA) cryptosystem, digital signatures, primes for security, and elliptic curve
cryptosystems. New to the Second Edition Three new chapters on Vigenère ciphers, the Advanced
Encryption Standard (AES), and graph theory as well as new MATLAB and Maple sections Expanded
exercises and additional research exercises Maple and MATLAB files and functions available for
download online and from a CD-ROM With the incorporation of MATLAB, this second edition further



illuminates the topics discussed by eliminating extensive computations of abstract algebraic
techniques. The clear organization of the book as well as the inclusion of two of the most respected
mathematical software packages available make the book a useful tool for students, mathematicians,
and computer scientists.
  linear algebra vs abstract algebra: Introduction to Abstract and Linear Algebra Zhexian Wan,
1992 It is known that linear algebra is a useful tool in engineering but, since the middle of this
century, abstract linear algebra has also found more and more applications. For instance, finite
fields play a prominent role in coding theory and ring theory is the foundation of linear systems over
rings. Both linear and abstract algebra should now be in the curriculum of undergraduate
engineering students. This introductory book on algebra aims to provide the basic material for such
a course. It also constitutes a solid algebraic basis for the non-specialists who wish to become
specialists in, for example, coding theory, cryptography and linear systems theory.
  linear algebra vs abstract algebra: Linear Algebra As An Introduction To Abstract
Mathematics Bruno Nachtergaele, Anne Schilling, Isaiah Lankham, 2015-11-30 This is an
introductory textbook designed for undergraduate mathematics majors with an emphasis on
abstraction and in particular, the concept of proofs in the setting of linear algebra. Typically such a
student would have taken calculus, though the only prerequisite is suitable mathematical grounding.
The purpose of this book is to bridge the gap between the more conceptual and computational
oriented undergraduate classes to the more abstract oriented classes. The book begins with systems
of linear equations and complex numbers, then relates these to the abstract notion of linear maps on
finite-dimensional vector spaces, and covers diagonalization, eigenspaces, determinants, and the
Spectral Theorem. Each chapter concludes with both proof-writing and computational exercises.
  linear algebra vs 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.
  linear algebra vs abstract algebra: Advanced Linear Algebra Nicholas A. Loehr, 2024-06-21
Designed for advanced undergraduate and beginning graduate students in linear or abstract
algebra, Advanced Linear Algebra covers theoretical aspects of the subject, along with examples,
computations, and proofs. It explores a variety of advanced topics in linear algebra that highlight the
rich interconnections of the subject to geometry, algebra, analysis, combinatorics, numerical
computation, and many other areas of mathematics. The author begins with chapters introducing
basic notation for vector spaces, permutations, polynomials, and other algebraic structures. The
following chapters are designed to be mostly independent of each other so that readers with
different interests can jump directly to the topic they want. This is an unusual organization
compared to many abstract algebra textbooks, which require readers to follow the order of chapters.
Each chapter consists of a mathematical vignette devoted to the development of one specific topic.
Some chapters look at introductory material from a sophisticated or abstract viewpoint, while others
provide elementary expositions of more theoretical concepts. Several chapters offer unusual
perspectives or novel treatments of standard results. A wide array of topics is included, ranging from
concrete matrix theory (basic matrix computations, determinants, normal matrices, canonical forms,
matrix factorizations, and numerical algorithms) to more abstract linear algebra (modules, Hilbert
spaces, dual vector spaces, bilinear forms, principal ideal domains, universal mapping properties,



and multilinear algebra). The book provides a bridge from elementary computational linear algebra
to more advanced, abstract aspects of linear algebra needed in many areas of pure and applied
mathematics.
  linear algebra vs abstract algebra: Handbook of Mathematics Vialar Thierry, 2023-08-22
The book, revised, consists of XI Parts and 28 Chapters covering all areas of mathematics. It is a tool
for students, scientists, engineers, students of many disciplines, teachers, professionals, writers and
also for a general reader with an interest in mathematics and in science. It provides a wide range of
mathematical concepts, definitions, propositions, theorems, proofs, examples, and numerous
illustrations. The difficulty level can vary depending on chapters, and sustained attention will be
required for some. The structure and list of Parts are quite classical: I. Foundations of Mathematics,
II. Algebra, III. Number Theory, IV. Geometry, V. Analytic Geometry, VI. Topology, VII. Algebraic
Topology, VIII. Analysis, IX. Category Theory, X. Probability and Statistics, XI. Applied Mathematics.
Appendices provide useful lists of symbols and tables for ready reference. Extensive cross-references
allow readers to find related terms, concepts and items (by page number, heading, and objet such as
theorem, definition, example, etc.). The publisher’s hope is that this book, slightly revised and in a
convenient format, will serve the needs of readers, be it for study, teaching, exploration, work, or
research.
  linear algebra vs abstract algebra: Council for African American Researchers in the
Mathematical Sciences: Volume III Council for African American Researchers in the Mathematical
Sciences, 2001 This volume presents research and expository papers presented at the third and fifth
meetings of the Council for African American Researchers in the Mathematical Sciences (CAARMS).
The CAARMS is a group dedicated to organizing an annual conference that showcases the current
research primarily, but not exclusively, of African Americans in the mathematical sciences, including
mathematics, operations research, statistics, and computer science. Held annually since 1995,
significant numbers of researchers have presented their current work in hour-long technical
presentations, and graduate students have presented their work in organized poster sessions. The
events create an ideal forum for mentoring and networking where attendees can meet researchers
and graduate students interested in the same fields. For volumes based on previous CAARMS
proceedings, see African Americans in Mathematics II (Volume 252 in the AMS series,
Contemporary Mathematics), and African Americans in Mathematics (Volume 34 in the AMS series,
DIMACS).
  linear algebra vs abstract algebra: A Tour through Graph Theory Karin R Saoub, 2017-11-02
A Tour Through Graph Theory introduces graph theory to students who are not mathematics majors.
Rather than featuring formal mathematical proofs, the book focuses on explanations and logical
reasoning. It also includes thoughtful discussions of historical problems and modern questions. The
book inspires readers to learn by working through examples, drawing graphs and exploring
concepts. This book distinguishes itself from others covering the same topic. It strikes a balance of
focusing on accessible problems for non-mathematical students while providing enough material for
a semester-long course. Employs graph theory to teach mathematical reasoning Expressly written
for non-mathematical students Promotes critical thinking and problem solving Provides rich
examples and clear explanations without using proofs
  linear algebra vs abstract algebra: Introduction to Lie Algebras and Representation
Theory JAMES HUMPHREYS, 1994-10-27 This book is designed to introduce the reader to the
theory of semisimple Lie algebras over an algebraically closed field of characteristic 0, with
emphasis on representations. A good knowledge of linear algebra (including eigenvalues, bilinear
forms, euclidean spaces, and tensor products of vector spaces) is presupposed, as well as some
acquaintance with the methods of abstract algebra. The first four chapters might well be read by a
bright undergraduate; however, the remaining three chapters are admittedly a little more
demanding. Besides being useful in many parts of mathematics and physics, the theory of
semisimple Lie algebras is inherently attractive, combining as it does a certain amount of depth and
a satisfying degree of completeness in its basic results. Since Jacobson's book appeared a decade



ago, improvements have been made even in the classical parts of the theory. I have tried to incor
porate some of them here and to provide easier access to the subject for non-specialists. For the
specialist, the following features should be noted: (I) The Jordan-Chevalley decomposition of linear
transformations is emphasized, with toral subalgebras replacing the more traditional Cartan
subalgebras in the semisimple case. (2) The conjugacy theorem for Cartan subalgebras is proved
(following D. J. Winter and G. D. Mostow) by elementary Lie algebra methods, avoiding the use of
algebraic geometry.
  linear algebra vs abstract algebra: The Proceedings of the 12th International Congress on
Mathematical Education Sung Je Cho, 2015-02-10 This book comprises the Proceedings of the 12th
International Congress on Mathematical Education (ICME-12), which was held at COEX in Seoul,
Korea, from July 8th to 15th, 2012. ICME-12 brought together 3500 experts from 92 countries,
working to understand all of the intellectual and attitudinal challenges in the subject of mathematics
education as a multidisciplinary research and practice. This work aims to serve as a platform for
deeper, more sensitive and more collaborative involvement of all major contributors towards
educational improvement and in research on the nature of teaching and learning in mathematics
education. It introduces the major activities of ICME-12 which have successfully contributed to the
sustainable development of mathematics education across the world. The program provides food for
thought and inspiration for practice for everyone with an interest in mathematics education and
makes an essential reference for teacher educators, curriculum developers and researchers in
mathematics education. The work includes the texts of the four plenary lectures and three plenary
panels and reports of three survey groups, five National presentations, the abstracts of fifty one
Regular lectures, reports of thirty seven Topic Study Groups and seventeen Discussion Groups.
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