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Introduction to Linear Algebra

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.

Introduction to Linear Algebra

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 (including practice problems, exams, and development of textbook examples), plus 
codes in MATLAB®, Julia, and Python.

Introduction to Linear Algebra

Linear algebra has become the subject to know for people in quantitative disciplines of all kinds. No 
longer the exclusive domain of mathematicians and engineers, it is now used everywhere there is data 
and everybody who works with data needs to know more. This new book from Professor Gilbert Strang, 
author of the acclaimed Introduction to Linear Algebra, now in its fifth edition, makes linear algebra 
accessible to everybody, not just those with a strong background in mathematics. It takes a more 
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active start, beginning by finding independent columns of small matrices, leading to the key concepts 
of linear combinations and rank and column space. From there it passes on to the classical topics of 
solving linear equations, orthogonality, linear transformations and subspaces, all clearly explained with 
many examples and exercises. The last major topics are eigenvalues and the important singular value 
decomposition, illustrated with applications to differential equations and image compression. A final 
optional chapter explores the ideas behind deep learning.

Linear Algebra for Everyone

Covers a notably broad range of topics, including some topics not generally found in linear algebra 
books Contains a discussion of the basics of linear algebra

Advanced Linear Algebra

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.

Introduction to Linear Algebra

Renowned professor and author Gilbert Strang demonstrates that linear algebra is a fascinating subject 
by showing both its beauty and value. While the mathematics is there, the effort is not all concentrated 
on proofs. Strang's emphasis is on understanding. He explains concepts, rather than deduces. This 
book is written in an informal and personal style and teaches real mathematics. The gears change 
in Chapter 2 as students reach the introduction of vector spaces. Throughout the book, the theory 
is motivated and reinforced by genuine applications, allowing pure mathematicians to teach applied 
mathematics.

Linear Algebra Done Right

Differential equations and linear algebra are two central topics in the undergraduate mathematics 
curriculum. This innovative textbook allows the two subjects to be developed either separately or 
together, illuminating the connections between two fundamental topics, and giving increased flexibility 
to instructors. It can be used either as a semester-long course in differential equations, or as a 
one-year course in differential equations, linear algebra, and applications. Beginning with the basics 
of differential equations, it covers first and second order equations, graphical and numerical methods, 
and matrix equations. The book goes on to present the fundamentals of vector spaces, followed by 
eigenvalues and eigenvectors, positive definiteness, integral transform methods and applications to 
PDEs. The exposition illuminates the natural correspondence between solution methods for systems 
of equations in discrete and continuous settings. The topics draw on the physical sciences, engineering 
and economics, reflecting the author's distinguished career as an applied mathematician and expositor.

Linear Algebra and Its Applications

This leading textbook for first courses in linear algebra comes from the hugely experienced MIT lecturer 
and author Gilbert Strang. The book's tried and tested approach is direct, offering practical explanations 
and examples, while showing the beauty and variety of the subject. Unlike most other linear algebra 
textbooks, the approach is not a repetitive drill. Instead it inspires an understanding of real mathematics. 
The book moves gradually and naturally from numbers to vectors to the four fundamental subspaces. 
This new edition includes challenge problems at the end of each section. Preview five complete sections 
at math.mit.edu/linearalgebra. Readers can also view freely available online videos of Gilbert Strang's 
18.06 linear algebra course at MIT, via OpenCourseWare (ocw.mit.edu), that have been watched by 



over a million viewers. Also on the web (http://web.mit.edu/18.06/www/), readers will find years of MIT 
exam questions, MATLAB help files and problem sets to practise what they have learned.

Differential Equations and Linear Algebra

Linear algebra and the foundations of deep learning, together at last! From Professor Gilbert Strang, 
acclaimed author of Introduction to Linear Algebra, comes Linear Algebra and Learning from Data, the 
first textbook that teaches linear algebra together with deep learning and neural nets. This readable 
yet rigorous textbook contains a complete course in the linear algebra and related mathematics that 
students need to know to get to grips with learning from data. Included are: the four fundamental 
subspaces, singular value decompositions, special matrices, large matrix computation techniques, 
compressed sensing, probability and statistics, optimization, the architecture of neural nets, stochastic 
gradient descent and backpropagation.

Introduction to Linear Algebra

The renowned mathematician and educator Gilbert Strang presents a collection of expository papers 
on the theory and applications of linear algebra, accompanied by video lectures on http://ocw.mit.edu. 
The essays are diverse in scope and range from purely theoretical studies on deep fundamental 
principles of matrix algebra to discussions on the teaching of calculus and an examination of the 
mathematical foundations of aspects of computational engineering. One thing these essays have in 
common is the way that they express both the importance and the beauty of the subject, as well as the 
author's passion for mathematics. This text will be of practical use to students and researchers across a 
whole spectrum of numerate disciplines. Furthermore, this collection provides a unique perspective on 
mathematics and the communication thereof as a human endeavour, complemented as these essays 
are by commentary from the author regarding their provenance and the reaction to them.

Linear Algebra and Learning from Data

"This book is intended for first- and second-year undergraduates arriving with average mathematics 
grades ... The strength of the text is in the large number of examples and the step-by-step explanation 
of each topic as it is introduced. It is compiled in a way that allows distance learning, with explicit 
solutions to all of the set problems freely available online http://www.oup.co.uk/companion/singh" -- 
From preface.

Essays in Linear Algebra

Inspired by Richard Feynman and J.J. Sakurai, A Modern Approach to Quantum Mechanics allows 
lecturers to expose their undergraduates to Feynman's approach to quantum mechanics while simulta-
neously giving them a textbook that is well-ordered, logical and pedagogically sound. This book covers 
all the topics that are typically presented in a standard upper-level course in quantum mechanics, but 
its teaching approach is new. Rather than organizing his book according to the historical development 
of the field and jumping into a mathematical discussion of wave mechanics, Townsend begins his book 
with the quantum mechanics of spin. Thus, the first five chapters of the book succeed in laying out the 
fundamentals of quantum mechanics with little or no wave mechanics, so the physics is not obscured 
by mathematics. Starting with spin systems it gives students straightfoward examples of the structure 
of quantum mechanics. When wave mechanics is introduced later, students should perceive it correctly 
as only one aspect of quantum mechanics and not the core of the subject.

Linear Algebra

"Published by OpenStax College, Calculus is designed for the typical two- or three-semester general 
calculus course, incorporating innovative features to enhance student learning. The book guides 
students through the core concepts of calculus and helps them understand how those concepts apply to 
their lives and the world around them. Due to the comprehensive nature of the material, we are offering 
the book in three volumes for flexibility and efficiency. Volume 2 covers integration, differential equations, 
sequences and series, and parametric equations and polar coordinates."--BC Campus website.

A Modern Approach to Quantum Mechanics

Includes detailed step-by-step solutions to selected odd-numbered problems.



Calculus

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.

Student Solutions Manual for Strang's Linear Algebra and Its Applications

NOTE: This edition features the same content as the traditional text in a convenient, 
three-hole-punched, loose-leaf version. Books a la Carte also offer a great value--this format costs 
significantly less than a new textbook. Before purchasing, check with your instructor or review your 
course syllabus to ensure that you select the correct ISBN. Several versions of Pearson's MyLab 
& Mastering products exist for each title, including customized versions for individual schools, and 
registrations are not transferable. In addition, you may need a CourseID, provided by your instructor, 
to register for and use Pearson's MyLab & Mastering products. xxxxxxxxxxxxxxx For courses in 
linear algebra.This package includes MyMathLab(R). With traditional linear algebra texts, the course 
is relatively easy for students during the early stages as material is presented in a familiar, concrete 
setting. However, when abstract concepts are introduced, students often hit a wall. Instructors seem 
to agree that certain concepts (such as linear independence, spanning, subspace, vector space, and 
linear transformations) are not easily understood and require time to assimilate. These concepts are 
fundamental to the study of linear algebra, so students' understanding of them is vital to mastering 
the subject. This text makes these concepts more accessible by introducing them early in a familiar, 
concrete "Rn" setting, developing them gradually, and returning to them throughout the text so that 
when they are discussed in the abstract, students are readily able to understand. Personalize learning 
with MyMathLabMyMathLab is an online homework, tutorial, and assessment program designed to 
work with this text to engage students and improve results. MyMathLab includes assignable algorithmic 
exercises, the complete eBook, interactive figures, tools to personalize learning, and more.

Introduction to Linear Algebra

"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.

Linear Algebra and Its Applications

Since its original appearance in 1997, Numerical Linear Algebra has been a leading textbook in its 
field, used in universities around the world. It is noted for its 40 lecture-sized short chapters and its 
clear and inviting style. It is reissued here with a new foreword by James Nagy and a new afterword by 
Yuji Nakatsukasa about subsequent developments.

Linear Algebra

This introduction to linear algebra features intuitive introductions and examples to motivate important 
ideas and to illustrate the use of results of theorems. Linear Equations; Vector Spaces; Linear Transfor-
mations; Polynomials; Determinants; Elementary canonical Forms; Rational and Jordan Forms; Inner 
Product Spaces; Operators on Inner Product Spaces; Bilinear Forms For all readers interested in linear 
algebra.

Numerical Linear Algebra

Linear Algebra and Matrix Analysis for Statistics offers a gradual exposition to linear algebra without 
sacrificing the rigor of the subject. It presents both the vector space approach and the canonical 
forms in matrix theory. The book is as self-contained as possible, assuming no prior knowledge of 
linear algebra. The authors first address the rudimentary mechanics of linear systems using Gaussian 



elimination and the resulting decompositions. They introduce Euclidean vector spaces using less 
abstract concepts and make connections to systems of linear equations wherever possible. After 
illustrating the importance of the rank of a matrix, they discuss complementary subspaces, oblique 
projectors, orthogonality, orthogonal projections and projectors, and orthogonal reduction. The text then 
shows how the theoretical concepts developed are handy in analyzing solutions for linear systems. The 
authors also explain how determinants are useful for characterizing and deriving properties concerning 
matrices and linear systems. They then cover eigenvalues, eigenvectors, singular value decomposition, 
Jordan decomposition (including a proof), quadratic forms, and Kronecker and Hadamard products. 
The book concludes with accessible treatments of advanced topics, such as linear iterative systems, 
convergence of matrices, more general vector spaces, linear transformations, and Hilbert spaces.

Linear Algebra

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.

Linear Algebra and Its Applications

Rigorous, self-contained coverage of determinants, vectors, matrices and linear equations, quadratic 
forms, more. Elementary, easily readable account with numerous examples and problems at the end 
of each chapter.

Linear Algebra and Matrix Analysis for Statistics

This textbook covers the material for an undergraduate linear algebra course: vectors, matrices, linear 
transformations, computational techniques, geometric constructions, and theoretical foundations. The 
explanations are given in an informal conversational tone. The book also contains 100+ problems and 
exercises with answers and solutions. A special feature of this textbook is the prerequisites chapter that 
covers topics from high school math, which are necessary for learning linear algebra. The presence 
of this chapter makes the book suitable for beginners and the general audience-readers need not be 
math experts to read this book. Another unique aspect of the book are the applications chapters (Ch 
7, 8, and 9) that discuss applications of linear algebra to engineering, computer science, economics, 
chemistry, machine learning, and even quantum mechanics.

An Introduction to Linear Algebra

Learn to: Solve linear algebra equations in several ways Put data in order with matrices Determine 
values with determinants Work with eigenvalues and eigenvectors Your hands-on guide to real-world 
applications of linear algebra Does linear algebra leave you feeling lost? No worries this easy-to-follow 
guide explains the how and the why of solving linear algebra problems in plain English. From matrices 
to vector spaces to linear transformations, you'll understand the key concepts and see how they 
relate to everything from genetics to nutrition to spotted owl extinction. Line up the basics discover 
several different approaches to organizing numbers and equations, and solve systems of equations 
algebraically or with matrices Relate vectors and linear transformations link vectors and matrices with 
linear combinations and seek solutions of homogeneous systems Evaluate determinants see how to 
perform the determinant function on different sizes of matrices and take advantage of Cramer's rule 
Hone your skills with vector spaces determine the properties of vector spaces and their subspaces 
and see linear transformation in action Tackle eigenvalues and eigenvectors define and solve for 
eigenvalues and eigenvectors and understand how they interact with specific matrices Open the 
book and find: Theoretical and practical ways of solving linear algebra problems Definitions of terms 
throughout and in the glossary New ways of looking at operations How linear algebra ties together 
vectors, matrices, determinants, and linear transformations Ten common mathematical representations 
of Greek letters Real-world applications of matrices and determinants

Linear Algebra Problem Book



* Proposes a radically new and thoroughly algorithmic approach to linear algebra * Each proof is an 
algorithm described in English that can be translated into the computer language the class is using and 
put to work solving problems and generating new examples * Designed for a one-semester course, this 
text gives the student many examples to work through and copious exercises to test their skills and 
extend their knowledge of the subject

An Introduction to Linear Algebra

Undergraduate-level introduction to linear algebra and matrix theory. Explores matrices and linear 
systems, vector spaces, determinants, spectral decomposition, Jordan canonical form, much more. 
Over 375 problems. Selected answers. 1972 edition.

No Bullshit Guide to Linear Algebra

A groundbreaking introduction to vectors, matrices, and least squares for engineering applications, 
offering a wealth of practical examples.

Exercises for the Feynman Lectures on Physics

David Poole's innovative LINEAR ALGEBRA: A MODERN INTRODUCTION, 4e emphasizes a vectors 
approach and better prepares students to make the transition from computational to theoretical math-
ematics. Balancing theory and applications, the book is written in a conversational style and combines 
a traditional presentation with a focus on student-centered learning. Theoretical, computational, and 
applied topics are presented in a flexible yet integrated way. Stressing geometric understanding before 
computational techniques, vectors and vector geometry are introduced early to help students visualize 
concepts and develop mathematical maturity for abstract thinking. Additionally, the book includes ample 
applications drawn from a variety of disciplines, which reinforce the fact that linear algebra is a valuable 
tool for modeling real-life problems. Important Notice: Media content referenced within the product 
description or the product text may not be available in the ebook version.

Linear Algebra For Dummies

Building on the author's previous edition on the subject (Introduction to Linear Algebra, Jones & Bartlett, 
1996), this book offers a refreshingly concise text suitable for a standard course in linear algebra, 
presenting a carefully selected array of essential topics that can be thoroughly covered in a single 
semester. Although the exposition generally falls in line with the material recommended by the Linear 
Algebra Curriculum Study Group, it notably deviates in providing an early emphasis on the geometric 
foundations of linear algebra. This gives students a more intuitive understanding of the subject and 
enables an easier grasp of more abstract concepts covered later in the course. The focus throughout 
is rooted in the mathematical fundamentals, but the text also investigates a number of interesting 
applications, including a section on computer graphics, a chapter on numerical methods, and many 
exercises and examples using MATLAB. Meanwhile, many visuals and problems (a complete solutions 
manual is available to instructors) are included to enhance and reinforce understanding throughout the 
book. Brief yet precise and rigorous, this work is an ideal choice for a one-semester course in linear 
algebra targeted primarily at math or physics majors. It is a valuable tool for any professor who teaches 
the subject.

Linear Algebra

This textbook develops the essential tools of linear algebra, with the goal of imparting technique 
alongside contextual understanding. Applications go hand-in-hand with theory, each reinforcing and 
explaining the other. This approach encourages students to develop not only the technical proficiency 
needed to go on to further study, but an appreciation for when, why, and how the tools of linear algebra 
can be used across modern applied mathematics. Providing an extensive treatment of essential topics 
such as Gaussian elimination, inner products and norms, and eigenvalues and singular values, this 
text can be used for an in-depth first course, or an application-driven second course in linear algebra. 
In this second edition, applications have been updated and expanded to include numerical methods, 
dynamical systems, data analysis, and signal processing, while the pedagogical flow of the core 
material has been improved. Throughout, the text emphasizes the conceptual connections between 
each application and the underlying linear algebraic techniques, thereby enabling students not only to 
learn how to apply the mathematical tools in routine contexts, but also to understand what is required to 



adapt to unusual or emerging problems. No previous knowledge of linear algebra is needed to approach 
this text, with single-variable calculus as the only formal prerequisite. However, the reader will need to 
draw upon some mathematical maturity to engage in the increasing abstraction inherent to the subject. 
Once equipped with the main tools and concepts from this book, students will be prepared for further 
study in differential equations, numerical analysis, data science and statistics, and a broad range of 
applications. The first author’s text, Introduction to Partial Differential Equations, is an ideal companion 
volume, forming a natural extension of the linear mathematical methods developed here.

Matrices and Linear Transformations

This graduate level textbook covers an especially broad range of topics. The book first offers a careful 
discussion of the basics of linear algebra. It then proceeds to a discussion of modules, emphasizing 
a comparison with vector spaces, and presents a thorough discussion of inner product spaces, 
eigenvalues, eigenvectors, and finite dimensional spectral theory, culminating in the finite dimensional 
spectral theorem for normal operators. The new edition has been revised and contains a chapter on 
the QR decomposition, singular values and pseudoinverses, and a chapter on convexity, separation 
and positive solutions to linear systems.

Linear algebra

Norman/Wolczuk's An Introduction to Linear Algebra for Science and Engineering has been widely 
respected for its unique approach, which helps students understand and apply theory and concepts 
by combining theory with computations and slowly bringing students to the difficult abstract concepts. 
This approach includes an early treatment of vector spaces and complex topics in a simpler, geometric 
context. An Introduction to Linear Algebra for Science and Engineering promotes advanced thinking 
and understanding by encouraging students to make connections between previously learned and 
new concepts and demonstrates the importance of each topic through applications. NEW! MyMathLab 
is now available for this text. The course features assignable homework exercises plus the complete 
eBook, in addition to tutorial and assessment tools that make it easy to manage your course online.

Introduction to Applied Linear Algebra

Linear algebra is perhaps the most important branch of mathematics for computational sciences, 
including machine learning, AI, data science, statistics, simulations, computer graphics, multivariate 
analyses, matrix decompositions, signal processing, and so on.The way linear algebra is presented 
in traditional textbooks is different from how professionals use linear algebra in computers to solve 
real-world applications in machine learning, data science, statistics, and signal processing. For ex-
ample, the "determinant" of a matrix is important for linear algebra theory, but should you actually 
use the determinant in practical applications? The answer may surprise you!If you are interested in 
learning the mathematical concepts linear algebra and matrix analysis, but also want to apply those 
concepts to data analyses on computers (e.g., statistics or signal processing), then this book is for 
you. You'll see all the math concepts implemented in MATLAB and in Python.Unique aspects of this 
book: - Clear and comprehensible explanations of concepts and theories in linear algebra. - Several 
distinct explanations of the same ideas, which is a proven technique for learning. - Visualization using 
graphs, which strengthens the geometric intuition of linear algebra. - Implementations in MATLAB and 
Python. Com'on, in the real world, you never solve math problems by hand! You need to know how 
to implement math in software! - Beginner to intermediate topics, including vectors, matrix multipli-
cations, least-squares projections, eigendecomposition, and singular-value decomposition. - Strong 
focus on modern applications-oriented aspects of linear algebra and matrix analysis. - Intuitive visual 
explanations of diagonalization, eigenvalues and eigenvectors, and singular value decomposition. - 
Codes (MATLAB and Python) are provided to help you understand and apply linear algebra concepts 
on computers. - A combination of hand-solved exercises and more advanced code challenges. Math 
is not a spectator sport!

Linear Algebra: A Modern Introduction

This unique text provides a geometric approach to group theory and linear algebra, bringing to light the 
interesting ways in which these subjects interact. Requiring few prerequisites beyond understanding 
the notion of a proof, the text aims to give students a strong foundation in both geometry and 
algebra. Starting with preliminaries (relations, elementary combinatorics, and induction), the book then 
proceeds to the core topics: the elements of the theory of groups and fields (Lagrange's Theorem, 



cosets, the complex numbers and the prime fields), matrix theory and matrix groups, determinants, 
vector spaces, linear mappings, eigentheory and diagonalization, Jordan decomposition and normal 
form, normal matrices, and quadratic forms. The final two chapters consist of a more intensive look 
at group theory, emphasizing orbit stabilizer methods, and an introduction to linear algebraic groups, 
which enriches the notion of a matrix group. Applications involving symm etry groups, determinants, 
linear coding theory and cryptography are interwoven throughout. Each section ends with ample 
practice problems assisting the reader to better understand the material. Some of the applications 
are illustrated in the chapter appendices. The author's unique melding of topics evolved from a two 
semester course that he taught at the University of British Columbia consisting of an undergraduate 
honors course on abstract linear algebra and a similar course on the theory of groups. The combined 
content from both makes this rare text ideal for a year-long course, covering more material than most 
linear algebra texts. It is also optimal for independent study and as a supplementary text for various 
professional applications. Advanced undergraduate or graduate students in mathematics, physics, 
computer science and engineering will find this book both useful and enjoyable.

A Concise Introduction to Linear Algebra

Applied Linear Algebra
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