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Book Description: Gilbert Strang's textbooks have changed the entire approach
to learning linear algebra -- away from abstract vector spaces to specific
examples of the four fundamental subspaces: the column space and nullspace of
A and A'. Introduction to Linear Algebra, Fourth Edition includes challenge
problems to complement the review problems that have been highly praised in
previous editions. The basic course is followed by seven applications: differential
equations, engineering, graph theory, statistics, Fourier methods and the FFT,
linear programming, and computer graphics. Thousands of teachers in colleges
and universities and now high schools are using this book, which truly explains
this crucial subject.
This publication was made possible through a bequest from my beloved late wife.
United together in this present collection are those works by the author which
have not previously appeared in book form. The following are excepted:
Vorlesungen tiber Differential und Integralrechnung (Lectures on Differential and
Integral Calculus) Vols 1-3, Birkhiiuser Verlag, Basel (1965-1968);
Aufgabensammlung zur Infinitesimalrechnung (Exercises in Infinitesimal
Calculus) Vols 1, 2a, 2b, and 3, Birkhiiuser Verlag, Basel (1967-1977); two issues
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from Memorial des Sciences on Conformal Mapping (written together with C.
Gattegno), Gauthier-Villars, Paris (1949); Solution of Equations in Euclidean and
Banach Spaces, Academic Press, New York (1973); and Stu dien tiber den
Schottkyschen Satz (Studies on Schottky's Theorem), Wepf & Co., Basel (1931).
Where corrections have had to be implemented in the text of certain papers,
references to these are made at the conclusion of each paper. In the few
instances where this system does not, for technical reasons, seem appropriate,
an asterisk in the page margin indicates wherever a correction is necessary and
this is then given at the end of the paper. (There is one exception: the correc
tions to the paper on page 561 are presented on page 722. The works are
published in 6 volumes and are arranged under 16 topic headings. Within each
heading, the papers are ordered chronologically according to the date of original
publication.
Algebra, as we know it today, consists of many different ideas, concepts and
results. A reasonable estimate of the number of these different items would be
somewhere between 50,000 and 200,000. Many of these have been named and
many more could (and perhaps should) have a name or a convenient
designation. Even the nonspecialist is likely to encounter most of these, either
somewhere in the literature, disguised as a definition or a theorem or to hear
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about them and feel the need for more information. If this happens, one should
be able to find enough information in this Handbook to judge if it is worthwhile to
pursue the quest. In addition to the primary information given in the Handbook,
there are references to relevant articles, books or lecture notes to help the
reader. An excellent index has been included which is extensive and not limited
to definitions, theorems etc. The Handbook of Algebra will publish articles as they
are received and thus the reader will find in this third volume articles from twelve
different sections. The advantages of this scheme are two-fold: accepted articles
will be published quickly and the outline of the Handbook can be allowed to
evolve as the various volumes are published. A particularly important function of
the Handbook is to provide professional mathematicians working in an area other
than their own with sufficient information on the topic in question if and when it is
needed. - Thorough and practical source for information - Provides in-depth
coverage of new topics in algebra - Includes references to relevant articles,
books and lecture notes
Linear algebra is the study of vector spaces and the linear maps between them. It
underlies much of modern mathematics and is widely used in applications. A
(Terse) Introduction to Linear Algebra is a concise presentation of the core
material of the subject--those elements of linear algebra that every
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mathematician, and everyone who uses mathematics, should know. It goes from
the notion of a finite-dimensional vector space to the canonical forms of linear
operators and their matrices, and covers along the way such key topics as:
systems of linear equations, linear operators and matrices, determinants, duality,
and the spectral theory of operators on inner-product spaces. The last chapter
offers a selection of additional topics indicating directions in which the core
material can be applied. The Appendix provides all the relevant background
material. Written for students with some mathematical maturity and an interest in
abstraction and formal reasoning, the book is self-contained and is appropriate
for an advanced undergraduate course in linear algebra.
Emphasis is placed on applications in preference to more theoretical aspects
throughout this readable introduction to linear algebra for specialists as well as
non-specialists. An expanded version of A First Course in Linear Algebra.
This much-needed work presents, among other things, the relevant aspects of
the theory of matrix algebra for applications in statistics. Written in an informal
style, it addresses computational issues and places more emphasis on
applications than existing texts.
A groundbreaking introduction to vectors, matrices, and least squares for
engineering applications, offering a wealth of practical examples.
Page 4/22

Read PDF Linear Algebra Vol 1 An Introduction Using Maple
Linear Algebra and Geometry is organized around carefully sequenced problems
that help students build both the tools and the habits that provide a solid basis for
further study in mathematics. Requiring only high school algebra, it uses
elementary geometry to build the beautiful edifice of results and methods that
make linear algebra such an important field. The materials in Linear Algebra and
Geometry have been used, field tested, and refined for over two decades. It is
aimed at preservice and practicing high school mathematics teachers and
advanced high school students looking for an addition to or replacement for
calculus. Secondary teachers will find the emphasis on developing effective
habits of mind especially helpful. The book is written in a friendly, approachable
voice and contains nearly a thousand problems. An instructor's manual for this
title is available electronically to those instructors who have adopted the textbook
for classroom use. Please send email to textbooks@ams.org for more
information.
Linear algebra permeates mathematics, perhaps more so than any other single
subject. It plays an essential role in pure and applied mathematics, statistics,
computer science, and many aspects of physics and engineering. This book
conveys in a user-friendly way the basic and advanced techniques of linear
algebra from the point of view of a working analyst. The techniques are illustrated
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by a wide sample of applications and examples that are chosen to highlight the
tools of the trade. In short, this is material that many of us wish we had been
taught as graduate students. Roughly the first third of the book covers the basic
material of a first course in linear algebra. The remaining chapters are devoted to
applications drawn from vector calculus, numerical analysis, control theory,
complex analysis, convexity and functional analysis. In particular, fixed point
theorems, extremal problems, matrix equations, zero location and eigenvalue
location problems, and matrices with nonnegative entries are discussed.
Appendices on useful facts from analysis and supplementary information from
complex function theory are also provided for the convenience of the reader. In
this new edition, most of the chapters in the first edition have been revised, some
extensively. The revisions include changes in a number of proofs, either to
simplify the argument, to make the logic clearer or, on occasion, to sharpen the
result. New introductory sections on linear programming, extreme points for
polyhedra and a Nevanlinna-Pick interpolation problem have been added, as
have some very short introductory sections on the mathematics behind Google,
Drazin inverses, band inverses and applications of SVD together with a number
of new exercises.
Linear Algebra for the Young Mathematician is a careful, thorough, and rigorous
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introduction to linear algebra. It adopts a conceptual point of view, focusing on
the notions of vector spaces and linear transformations, and it takes pains to
provide proofs that bring out the essential ideas of the subject. It begins at the
beginning, assuming no prior knowledge of the subject, but goes quite far, and it
includes many topics not usually treated in introductory linear algebra texts, such
as Jordan canonical form and the spectral theorem. While it concentrates on the
finite-dimensional case, it treats the infinite-dimensional case as well. The book
illustrates the centrality of linear algebra by providing numerous examples of its
application within mathematics. It contains a wide variety of both conceptual and
computational exercises at all levels, from the relatively straightforward to the
quite challenging. Readers of this book will not only come away with the
knowledge that the results of linear algebra are true, but also with a deep
understanding of why they are true.
This text develops linear algebra with the view that it is an important gateway
connecting elementary mathematics to more advanced subjects, such as
advanced calculus, systems of differential equations, differential geometry, and
group representations. The purpose of this book is to provide a treatment of this
subject in sufficient depth to prepare the reader to tackle such further material.
The text starts with vector spaces, over the sets of real and complex numbers,
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and linear transformations between such vector spaces. Later on, this setting is
extended to general fields. The reader will be in a position to appreciate the early
material on this more general level with minimal effort. Notable features of the
text include a treatment of determinants, which is cleaner than one often sees,
and a high degree of contact with geometry and analysis, particularly in the
chapter on linear algebra on inner product spaces. In addition to studying linear
algebra over general fields, the text has a chapter on linear algebra over rings.
There is also a chapter on special structures, such as quaternions, Clifford
algebras, and octonions.
Linear Algebra: A First Course with Applications explores the fundamental ideas
of linear algebra, including vector spaces, subspaces, basis, span, linear
independence, linear transformation, eigenvalues, and eigenvectors, as well as a
variety of applications, from inventories to graphics to Google’s PageRank.
Unlike other texts on the subject, this classroom-tested book gives students
enough time to absorb the material by focusing on vector spaces early on and
using computational sections as numerical interludes. It offers introductions to
MapleTM, MATLAB®, and TI-83 Plus for calculating matrix inverses,
determinants, eigenvalues, and eigenvectors. Moving from the specific to the
general, the author raises questions, provides motivation, and discusses strategy
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before presenting answers. Discussions of motivation and strategy include
content and context to help students learn.
Grassmann Algebra Volume 1: Foundations Exploring extended vector algebra
with Mathematica Grassmann algebra extends vector algebra by introducing the
exterior product to algebraicize the notion of linear dependence. With it, vectors
may be extended to higher-grade entities: bivectors, trivectors, … multivectors.
The extensive exterior product also has a regressive dual: the regressive
product. The pair behaves a little like the Boolean duals of union and intersection.
By interpreting one of the elements of the vector space as an origin point, points
can be defined, and the exterior product can extend points into higher-grade
located entities from which lines, planes and multiplanes can be defined.
Theorems of Projective Geometry are simply formulae involving these entities
and the dual products. By introducing the (orthogonal) complement operation, the
scalar product of vectors may be extended to the interior product of multivectors,
which in this more general case may no longer result in a scalar. The notion of
the magnitude of vectors is extended to the magnitude of multivectors: for
example, the magnitude of the exterior product of two vectors (a bivector) is the
area of the parallelogram formed by them. To develop these foundational
concepts, we need only consider entities which are the sums of elements of the
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same grade. This is the focus of this volume. But the entities of Grassmann
algebra need not be of the same grade, and the possible product types need not
be constricted to just the exterior, regressive and interior products. For example
quaternion algebra is simply the Grassmann algebra of scalars and bivectors
under a new product operation. Clifford, geometric and higher order
hypercomplex algebras, for example the octonions, may be defined similarly. If to
these we introduce Clifford's invention of a scalar which squares to zero, we can
define entities (for example dual quaternions) with which we can perform
elaborate transformations. Exploration of these entities, operations and algebras
will be the focus of the volume to follow this. There is something fascinating
about the beauty with which the mathematical structures that Hermann
Grassmann discovered describe the physical world, and something also
fascinating about how these beautiful structures have been largely lost to the
mainstreams of mathematics and science. He wrote his seminal
Ausdehnungslehre (Die Ausdehnungslehre. Vollständig und in strenger Form) in
1862. But it was not until the latter part of his life that he received any significant
recognition for it, most notably by Gibbs and Clifford. In recent times David
Hestenes' Geometric Algebra must be given the credit for much of the emerging
awareness of Grassmann's innovation. In the hope that the book be accessible to
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scientists and engineers, students and professionals alike, the text attempts to
avoid any terminology which does not make an essential contribution to an
understanding of the basic concepts. Some familiarity with basic linear algebra
may however be useful. The book is written using Mathematica, a powerful
system for doing mathematics on a computer. This enables the theory to be
cross-checked with computational explorations. However, a knowledge of
Mathematica is not essential for an appreciation of Grassmann's beautiful ideas.
"This text covers a standard first course : Gauss's method, vector spaces, linear
maps and matrices, determinants, and eigenvalues and eigenvectors. In addition,
each chapter ends with some topics such as brief applications. What sets it apart
is careful motivation, many examples, and extensive exercise sets. Together
these help each student master the material of this course, and also help an
instructor develop that student's level of mathematical maturity. This book has
been available online for many years and is widely used, both in classrooms and
for self-study. It is supported by worked answers for all exercises, beamer slides
for classroom use, and a lab manual of computer work"--Page 4 of cover.
This book covers an especially broad range of topics, including some topics not generally
found in linear algebra books The first part details the basics of linear algebra. Coverage then
proceeds to a discussion of modules, emphasizing a comparison with vector spaces. A
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thorough discussion of inner product spaces, eigenvalues, eigenvectors, and finite dimensional
spectral theory follows, culminating in the finite dimensional spectral theorem for normal
operators.
This book provides an introduction to the interplay between linear algebra and dynamical
systems in continuous time and in discrete time. It first reviews the autonomous case for one
matrix A via induced dynamical systems in ?d and on Grassmannian manifolds. Then the main
nonautonomous approaches are presented for which the time dependency of A(t) is given via
skew-product flows using periodicity, or topological (chain recurrence) or ergodic properties
(invariant measures). The authors develop generalizations of (real parts of) eigenvalues and
eigenspaces as a starting point for a linear algebra for classes of time-varying linear systems,
namely periodic, random, and perturbed (or controlled) systems. The book presents for the first
time in one volume a unified approach via Lyapunov exponents to detailed proofs of Floquet
theory, of the properties of the Morse spectrum, and of the multiplicative ergodic theorem for
products of random matrices. The main tools, chain recurrence and Morse decompositions, as
well as classical ergodic theory are introduced in a way that makes the entire material
accessible for beginning graduate students.
The material presented in this book corresponds to a semester-long course, ``Linear Algebra
and Differential Equations'', taught to sophomore students at UC Berkeley. In contrast with
typical undergraduate texts, the book offers a unifying point of view on the subject, namely that
linear algebra solves several clearly-posed classification problems about such geometric
objects as quadratic forms and linear transformations. This attractive viewpoint on the classical
theory agrees well with modern tendencies in advanced mathematics and is shared by many
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research mathematicians. However, the idea of classification seldom finds its way to basic
programs in mathematics, and is usually unfamiliar to undergraduates. To meet the challenge,
the book first guides the reader through the entire agenda of linear algebra in the elementary
environment of two-dimensional geometry, and prior to spelling out the general idea and
employing it in higher dimensions, shows how it works in applications such as linear ODE
systems or stability of equilibria. Appropriate as a text for regular junior and honors sophomore
level college classes, the book is accessible to high school students familiar with basic
calculus, and can also be useful to engineering graduate students.
This book provides the mathematical fundamentals of linear algebra to practicers in computer
vision, machine learning, robotics, applied mathematics, and electrical engineering. By only
assuming a knowledge of calculus, the authors develop, in a rigorous yet down to earth
manner, the mathematical theory behind concepts such as: vectors spaces, bases, linear
maps, duality, Hermitian spaces, the spectral theorems, SVD, and the primary decomposition
theorem. At all times, pertinent real-world applications are provided. This book includes the
mathematical explanations for the tools used which we believe that is adequate for computer
scientists, engineers and mathematicians who really want to do serious research and make
significant contributions in their respective fields.
This textbook emphasizes the interplay between algebra and geometry to motivate the study of
linear algebra. Matrices and linear transformations are presented as two sides of the same
coin, with their connection motivating inquiry throughout the book. By focusing on this
interface, the author offers a conceptual appreciation of the mathematics that is at the heart of
further theory and applications. Those continuing to a second course in linear algebra will
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appreciate the companion volume Advanced Linear and Matrix Algebra. Starting with an
introduction to vectors, matrices, and linear transformations, the book focuses on building a
geometric intuition of what these tools represent. Linear systems offer a powerful application of
the ideas seen so far, and lead onto the introduction of subspaces, linear independence,
bases, and rank. Investigation then focuses on the algebraic properties of matrices that
illuminate the geometry of the linear transformations that they represent. Determinants,
eigenvalues, and eigenvectors all benefit from this geometric viewpoint. Throughout, “Extra
Topic” sections augment the core content with a wide range of ideas and applications, from
linear programming, to power iteration and linear recurrence relations. Exercises of all levels
accompany each section, including many designed to be tackled using computer software.
Introduction to Linear and Matrix Algebra is ideal for an introductory proof-based linear algebra
course. The engaging color presentation and frequent marginal notes showcase the author’s
visual approach. Students are assumed to have completed one or two university-level
mathematics courses, though calculus is not an explicit requirement. Instructors will appreciate
the ample opportunities to choose topics that align with the needs of each classroom, and the
online homework sets that are available through WeBWorK.
This text for a second course in linear algebra, aimed at math majors and graduates, adopts a
novel approach by banishing determinants to the end of the book and focusing on
understanding the structure of linear operators on vector spaces. The author has taken
unusual care to motivate concepts and to simplify proofs. For example, the book presents without having defined determinants - a clean proof that every linear operator on a finitedimensional complex vector space has an eigenvalue. The book starts by discussing vector
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spaces, linear independence, span, basics, and dimension. Students are introduced to innerproduct spaces in the first half of the book and shortly thereafter to the finite- dimensional
spectral theorem. A variety of interesting exercises in each chapter helps students understand
and manipulate the objects of linear algebra. This second edition features new chapters on
diagonal matrices, on linear functionals and adjoints, and on the spectral theorem; some
sections, such as those on self-adjoint and normal operators, have been entirely rewritten; and
hundreds of minor improvements have been made throughout the text.
There are a number of very good books available on linear algebra. However, new results in
linear algebra appear constantly, as do new, simpler, and better proofs of old results. Many of
these results and proofs obtained in the past thirty years are accessible to undergraduate
mathematics majors, but are usually ignored by textbooks. In addition, more than a few
interesting old results are not covered in many books. In this book, the author provides the
basics of linear algebra, with an emphasis on new results and on nonstandard and interesting
proofs. The book features about 230 problems with complete solutions. It can serve as a
supplementary text for an undergraduate or graduate algebra course.
A stand-alone textbook in matrix algebra for econometricians and statisticians - advanced
undergraduates, postgraduates and teachers.
This book avoids the traditional definition-theorem-proof format; instead a fresh approach
introduces a variety of problems and examples all in a clear and informal style. The in-depth
focus on applications separates this book from others, and helps students to see how linear
algebra can be applied to real-life situations. Some of the more contemporary topics of applied
linear algebra are included here which are not normally found in undergraduate textbooks.
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Theoretical developments are always accompanied with detailed examples, and each section
ends with a number of exercises from which students can gain further insight. Moreover, the
inclusion of historical information provides personal insights into the mathematicians who
developed this subject. The textbook contains numerous examples and exercises, historical
notes, and comments on numerical performance and the possible pitfalls of algorithms.
Solutions to all of the exercises are provided, as well as a CD-ROM containing a searchable
copy of the textbook.
This accessible book for beginners uses intuitive geometric concepts to create abstract
algebraic theory with a special emphasis on geometric characterizations. The book applies
known results to describe various geometries and their invariants, and presents problems
concerned with linear algebra, such as in real and complex analysis, differential equations,
differentiable manifolds, differential geometry, Markov chains and transformation groups. The
clear and inductive approach makes this book unique among existing books on linear algebra
both in presentation and in content.
Linear Algebra: Concepts and Applications is designed to be used in a first linear algebra
course taken by mathematics and science majors. It provides a complete coverage of core
linear algebra topics, including vectors and matrices, systems of linear equations, general
vector spaces, linear transformations, eigenvalues, and eigenvectors. All results are carefully,
clearly, and rigorously proven. The exposition is very accessible. The applications of linear
algebra are extensive and substantial—several of those recur throughout the text in different
contexts, including many that elucidate concepts from multivariable calculus. Unusual features
of the text include a pervasive emphasis on the geometric interpretation and viewpoint as well
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as a very complete treatment of the singular value decomposition. The book includes over 800
exercises and numerous references to the author's custom software Linear Algebra Toolkit.
Linear Algebra Problem Book can be either the main course or the dessert for someone who
needs linear algebraand today that means every user of mathematics. It can be used as the
basis of either an official course or a program of private study. If used as a course, the book
can stand by itself, or if so desired, it can be stirred in with a standard linear algebra course as
the seasoning that provides the interest, the challenge, and the motivation that is needed by
experienced scholars as much as by beginning students. The best way to learn is to do, and
the purpose of this book is to get the reader to DO linear algebra. The approach is Socratic:
first ask a question, then give a hint (if necessary), then, finally, for security and completeness,
provide the detailed answer.
This book on linear algebra and geometry is based on a course given by renowned
academician I.R. Shafarevich at Moscow State University. The book begins with the theory of
linear algebraic equations and the basic elements of matrix theory and continues with vector
spaces, linear transformations, inner product spaces, and the theory of affine and projective
spaces. The book also includes some subjects that are naturally related to linear algebra but
are usually not covered in such courses: exterior algebras, non-Euclidean geometry,
topological properties of projective spaces, theory of quadrics (in affine and projective spaces),
decomposition of finite abelian groups, and finitely generated periodic modules (similar to
Jordan normal forms of linear operators). Mathematical reasoning, theorems, and concepts are
illustrated with numerous examples from various fields of mathematics, including differential
equations and differential geometry, as well as from mechanics and physics.
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Covers determinants, linear spaces, systems of linear equations, linear functions of a vector
argument, coordinate transformations, the canonical form of the matrix of a linear operator,
bilinear and quadratic forms, Euclidean spaces, unitary spaces, quadratic forms in Euclidean
and unitary spaces, finite-dimensional space. Problems with hints and answers.

Linear algebra is something all mathematics undergraduates and many other students,
in subjects ranging from engineering to economics, have to learn. The fifth edition of
this hugely successful textbook retains all the qualities of earlier editions while at the
same time seeing numerous minor improvements and major additions. The latter
include: • A new chapter on singular values and singular vectors, including ways to
analyze a matrix of data • A revised chapter on computing in linear algebra, with
professional-level algorithms and code that can be downloaded for a variety of
languages • A new section on linear algebra and cryptography • A new chapter on
linear algebra in probability and statistics. A dedicated and active website also offers
solutions to exercises as well as new exercises from many different sources (e.g.
practice problems, exams, development of textbook examples), plus codes in MATLAB,
Julia, and Python.
Elementary linear algebra in light of advanced This is one-semester textbook on
elementary linear algebra. However, in light of a more advanced point of view, algebraic
manipulations are reduced to a minimum. All prerequisites are included. The exception
is the last chapter that shows how linear algebra reveals hidden structures in basic
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calculus. ContentsChapter 1: Sets and functionsChapter 2: Functions as
transformations Chapter 3: The 2-dimensional space Chapter 4: Multidimensional
spacesChapter 5: Linear operatorsChapter 6: A bird's-eye view of basic calculus
This book is the second of two volumes on linear algebra for graduate students in
mathematics, the sciences, and economics, who have: a prior undergraduate course in
the subject; a basic understanding of matrix algebra; and some proficiency with
mathematical proofs. Both volumes have been used for several years in a one-year
course sequence, Linear Algebra I and II, offered at New York University's Courant
Institute. The first three chapters of this second volume round out the coverage of
traditional linear algebra topics: generalized eigenspaces, further applications of Jordan
form, as well as bilinear, quadratic, and multilinear forms. The final two chapters are
different, being more or less self-contained accounts of special topics that explore more
advanced aspects of modern algebra: tensor fields, manifolds, and vector calculus in
Chapter 4 and matrix Lie groups in Chapter 5. The reader can choose to pursue either
chapter. Both deal with vast topics in contemporary mathematics. They include
historical commentary on how modern views evolved, as well as examples from
geometry and the physical sciences in which these topics are important. The book
provides a nice and varied selection of exercises; examples are well-crafted and
provide a clear understanding of the methods involved.
Developed from the author's successful two-volume Calculus text this book presents
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Linear Algebra without emphasis on abstraction or formalization. To accommodate a
variety of backgrounds, the text begins with a review of prerequisites divided into
precalculus and calculus prerequisites. It continues to cover vector algebra, analytic
geometry, linear spaces, determinants, linear differential equations and more.
This volume presents a thorough discussion of systems of linear equations and their
solutions. Vectors and matrices are introduced as required and an account of
determinants is given. Great emphasis has been placed on keeping the presentation as
simple as possible, with many illustrative examples. While all mathematical assertions
are proved, the student is led to view the mathematical content intuitively, as an aid to
understanding.The text treats the coordinate geometry of lines, planes and quadrics,
provides a natural application for linear algebra and at the same time furnished a
geometrical interpretation to illustrate the algebraic concepts.
To Volume 1 This work represents our effort to present the basic concepts of vector
and tensor analysis. Volume 1 begins with a brief discussion of algebraic structures
followed by a rather detailed discussion of the algebra of vectors and tensors. Volume 2
begins with a discussion of Euclidean manifolds, which leads to a development of the
analytical and geometrical aspects of vector and tensor fields. We have not included a
discussion of general differentiable manifolds. However, we have included a chapter on
vector and tensor fields defined on hypersurfaces in a Euclidean manifold. In preparing
this two-volume work, our intention was to present to engineering and science students
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a modern introduction to vectors and tensors. Traditional courses on applied
mathematics have emphasized problem-solving techniques rather than the systematic
development of concepts. As a result, it is possible for such courses to become terminal
mathematics courses rather than courses which equip the student to develop his or her
understanding further.
To learn and understand mathematics, students must engage in the process of doing
mathematics. Emphasizing active learning, Abstract Algebra: An Inquiry-Based
Approach not only teaches abstract algebra but also provides a deeper understanding
of what mathematics is, how it is done, and how mathematicians think. The book can
be used in both rings-first and groups-first abstract algebra courses. Numerous
activities, examples, and exercises illustrate the definitions, theorems, and concepts.
Through this engaging learning process, students discover new ideas and develop the
necessary communication skills and rigor to understand and apply concepts from
abstract algebra. In addition to the activities and exercises, each chapter includes a
short discussion of the connections among topics in ring theory and group theory.
These discussions help students see the relationships between the two main types of
algebraic objects studied throughout the text. Encouraging students to do mathematics
and be more than passive learners, this text shows students that the way mathematics
is developed is often different than how it is presented; that definitions, theorems, and
proofs do not simply appear fully formed in the minds of mathematicians; that
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mathematical ideas are highly interconnected; and that even in a field like abstract
algebra, there is a considerable amount of intuition to be found.
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