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suitable for advanced undergraduates and graduate students this text introduces basic concepts of
linear algebra each chapter contains an introduction definitions and propositions in addition to
multiple examples lemmas theorems corollaries andproofs each chapter features numerous
supplemental exercises and solutions to selected problems appear at the end 1988 edition

this book originates from the lessons held by the author in university courses and is aimed at
students who for the first time are approaching a course in linear algebra and geometry bearing in
mind the difficulties that students usually encounter in the study of abstract topics such as those
presented in this book we have chosen to use a language that is as simple as possible trying to
motivate the introduction of the various abstract notions with concrete examples topics covered
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include the theory of vector spaces and linear functions the theory of matrices and systems of
linear equations the theory of euclidean vector spaces and finally the applications of linear algebra
to the study of the geometry of affine space numerous figures examples and exercises carried out
in every detail have been included in order to facilitate the study and understanding of the topics
presented

this is a short readable introduction to basic linear algebra as usually encountered in a first course
the development of the subject is integrated with a large number of worked examples that illustrate
the ideas and methods the format of the book with text and relevant examples on facing pages
means that the reader can follow the text uninterrupted the student should be able to work through
the book and learn from it sequentially stress is placed on applications of the methods rather than
on developing a logical system of theorems numerous exercises are provided

this book is an extensively revised version of my textbook esodot haalgebra haliniarit the
foundations of linear algebra used at many universities in israel it is designed for a comprehensive
one year course in linear algebra 112 lecture hours for mathematics majors therefore i assume that
the student already has a certain amount of mathematical background including set theory
mathematical induction basic analytic geometry and elementary calculus as wellas a modicum of
mathematical sophistication my intention is to provide not only a solid basis in the abstract theory
of linear algebra but also to provide examples of the application of this theory to other branches
ofmathematics and computer science thus for example the introduction of finite fields is dictated
by the needs of students studying algebraic coding theory as an immediate followup to their linear
algebra studies many of the students studying linear algebra either are familiar with the care and
feeding of computers before they begin their studies or are simultaneously en rolled in an
introductory computer science course therefore consideration of the more computational aspects
of linear algebra such as the solution of systems of linear equations and the calculation of
eigenvalues is delayed until all students are assumed able to write computer programs for this
purpose beginning with chap ter vii there is an implicit assumption that the student has access to a
personal computer and knows how to use it

this is a short text in linear algebra intended for a one term course in the first chapter lang
discusses the relation between the geometry and the algebra underlying the subject and gives
concrete examples of the notions which appear later in the book he then starts with a discussion of
linear equations matrices and gaussian elimination and proceeds to discuss vector spaces linear
maps scalar products determinants and eigenvalues the book contains a large number of exercises
some of the routine computational type while others are conceptual

this textbook for senior undergraduate and first year graduate level courses in linear algebra and
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analysis covers linear algebra multilinear algebra canonical forms of matrices normal linear vector
spaces and inner product spaces these topics provide all of the prerequisites for graduate students
in mathematics to prepare for advanced level work in such areas as algebra analysis topology and
applied mathematics

most of the introductory courses on linear algebra develop the basic theory of finite dimensional
vector spaces and in so doing relate the notion of a linear mapping to that of a matrix generally
speaking such courses culminate in the diagonalisation of certain matrices and the application of
this process to various situations such is the case for example in our previous sums volume basic
linear algebra the present text is a continuation of that volume and has the objective of introducing
the reader to more advanced properties of vector spaces and linear mappings and consequently of
matrices for readers who are not familiar with the contents of basic linear algebra we provide an
introductory chapter that consists of a compact summary of the prerequisites for the present
volume in order to consolidate the student s understanding we have included a large num ber of
illustrative and worked examples as well as many exercises that are strategi cally placed
throughout the text solutions to the exercises are also provided many applications of linear algebra
require careful and at times rather tedious calculations by hand very often these are subject to
error so the assistance of a com puter is welcome as far as computation in algebra is concerned
there are several packages available here we include in the spirit of a tutorial a chapter that gives 1
a brief introduction to the use of maple in dealing with numerical and algebraic problems 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

appropriate for advanced first courses or regular second courses in linear algebra an accessible
applications oriented presentation of the theory of linear algebra this is the top selling theorem
proof text in the market

designed for senior undergraduate and graduate courses in mathematics and engineering this self
contained textbook discusses key topics in linear algebra with real life applications split into two
parts theory in part i and solved problems in part ii the book makes both theoretical and applied
linear algebra easily accessible topics such as sets and functions vector spaces linear
transformations eigenvalues and eigenvectors normed spaces and inner product spaces are
discussed in part i while in part ii over 500 meticulously solved problems show how to use linear
algebra in real life situations a must have book for linear algebra courses it also serves as valuable
supplementary material
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linear algebra with applications ninth edition is designed for the introductory course in linear
algebra for students within engineering mathematics business management and physics updated
to increase clarity and improve student learning the author provides a flexible blend of theory and
engaging applications

the book is an introduction to linear algebra intended as a textbook for the first course in linear
algebra in the first six chapters we present the core topics matrices the vector space Kn
orthogonality in Xn determinants eigenvalues and eigenvectors and linear transformations the book
gives students an opportunity to better understand linear algebra in the next three chapters jordan
forms by examples singular value decomposition and quadratic forms and positive definite
matrices in the first nine chapters everything is formulated in terms of Xn this makes the ideas of
linear algebra easier to understand the general vector spaces are introduced in chapter 10 the last
chapter presents problems solved with a computer algebra system at the end of the book we have
results or solutions for odd numbered exercises

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 finite dimensional complex vector space
has an eigenvalue the book starts by discussing vector spaces linear independence span basics
and dimension students are introduced to inner product 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

a first course in linear algebra provides an introduction to the algebra and geometry of vectors
matrices and linear transformations this book is designed as a background for second year courses
in calculus of several variables and differential equations where the theory of linear differential
equations parallels that of linear algebraic equations the topics discussed include the multiplication
of vectors by scalars vectors in n space planes and lines and composites of linear mappings the
symmetric matrices and mappings quadratic forms change of coordinates and effect of change of
basis on matrices of linear functions are also described this text likewise considers the
computation of determinants diagonalizable transformations computation of eigenvalues and
eigenvectors and principal axis theorem this publication is suitable for college students taking a
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course in linear algebra

renowned for its thoroughness and accessibility this best selling text by one of the leading figures
in linear algebra reform offers students a challenging yet enjoyable study of linear algebra that is
infused with an abundance of applications balancing coverage of mathematical theory and applied
topics it takes extra care in explaining concepts clearly so that students at a variety of levels can
read and understand the material numerous worked examples are integrated throughout the text
this revision stresses the important roles played by geometry and visualization in linear algebra
atlast computer exercises for linear algebra a project manual using matlab may be packaged free
with the text

this is an introduction to linear algebra the main part of the book features row operations and
everything is done in terms of the row reduced echelon form and specific algorithms at the end the
more abstract notions of vector spaces and linear transformations on vector spaces are presented
however this is intended to be a first course in linear algebra for students who are sophomores or
juniors who have had a course in one variable calculus and a reasonable background in college
algebra i have given complete proofs of all the fundamental ideas but some topics such as markov
matrices are not complete in this book but receive a plausible introduction the book contains a
complete treatment of determinants and a simple proof of the cayley hamilton theorem although
these are optional topics the jordan form is presented as an appendix i see this theorem as the
beginning of more advanced topics in linear algebra and not really part of a beginning linear
algebra course there are extensions of many of the topics of this book in my on line book i have
also not emphasized that linear algebra can be carried out with any field although there is an
optional section on this topic most of the book being devoted to either the real numbers or the
complex numbers it seems to me this is a reasonable specialization for a first course in linear
algebra

this textbook on linear algebra includes the key topics of the subject that most advanced
undergraduates need to learn before entering graduate school all the usual topics such as complex
vector spaces complex inner products the spectral theorem for normal operators dual spaces the
minimal polynomial the jordan canonical form and the rational canonical form are covered along
with a chapter on determinants at the end of the book in addition there is material throughout the
text on linear differential equations and how it integrates with all of the important concepts in
linear algebra this book has several distinguishing features that set it apart from other linear
algebra texts for example gaussian elimination is used as the key tool in getting at eigenvalues it
takes an essentially determinant free approach to linear algebra and systems of linear differential
equations are used as frequent motivation for the reader another motivating aspect of the book
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isthe excellent and engaging exercises that abound in this text this textbook is written for an upper
division undergraduate course on linear algebra the prerequisites for this book are a familiarity with
basic matrix algebra and elementary calculus although any student who is willing to think abstractly
should not have too much difficulty in understanding this text

this advanced textbook on linear algebra and geometry covers a wide range of classical and
modern topics differing from existing textbooks in approach the work illustrates the many sided
applications and connections of linear algebra with functional analysis quantum mechanics and
algebraic and differential geometry the subjects covered in some detail include normed linear
spaces functions of linear operators the basic structures of quantum mechanics and an introduction
to linear programming also discussed are kahler s metic the theory of hilbert polynomials and
projective and affine geometries unusual in its extensive use of applications in physics to clarify
each topic this comprehensice volume should be of particular interest to advanced undergraduates
and graduates in mathematics and physics and to lecturers in linear and multilinear algebra linear
programming and quantum mechanics

introducing students to a subject that lies at the foundations of modern mathematics physics
statistics and many other disciplines linear algebra a geometric approach appeals to science and
engineering students as well as mathematics students making the transition to more abstract
advanced courses one of the goals of this text is to help students learn to think about mathematical
concepts and to write rigorous mathematical arguments the authors do not presuppose any
exposure to vectors or vector algebra and only a passing acquaintance with the derivative and
integral is required for certain optional topics linear algebra first edition is now available exclusively
at coursesmart as a digital etextbook
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