linear algebra book gilbert strang

Conquer Linear Algebra: A Deep Dive into
Gilbert Strang's Renowned Textbook

Are you grappling with the intricacies of linear algebra? Feeling lost in a
sea of matrices, vectors, and eigenvalues? Then you've come to the right
place. This comprehensive guide delves into Gilbert Strang's highly acclaimed
linear algebra textbook, exploring its strengths, weaknesses, and how to best
utilize it to master this fundamental mathematical subject. We'll examine its
structure, content, and pedagogical approach, providing you with everything
you need to navigate this essential text and conquer linear algebra once and
for all. This in-depth analysis will help you determine if Strang's book is
the right fit for your learning style and goals, and equip you with
strategies to maximize your learning experience.

Why Gilbert Strang's Linear Algebra Textbook Reigns
Supreme

Gilbert Strang's Introduction to Linear Algebra isn't just another textbook;
it's a phenomenon. Its enduring popularity stems from several key factors:

Clarity and Accessibility: Strang's writing style is renowned for its clarity
and accessibility. He avoids overly technical jargon, explaining complex
concepts in a straightforward and intuitive manner. He masterfully bridges
the gap between abstract theory and practical applications, making the
subject matter engaging even for students with limited mathematical
backgrounds.

Intuitive Explanations and Visual Aids: Strang understands that visual
learning is crucial. He incorporates numerous diagrams, illustrations, and
examples throughout the book, helping students visualize abstract concepts
and solidify their understanding. This visual approach is particularly
helpful in grasping the geometrical interpretations of linear algebra
principles.

Real-World Applications: The textbook doesn't shy away from practical
applications. Strang consistently connects the theoretical concepts to real-
world scenarios, showcasing the relevance and power of linear algebra in
various fields like computer science, engineering, and physics. This context
makes the learning process more engaging and meaningful.

Emphasis on Problem Solving: The book isn't just about passively absorbing
information; it emphasizes active learning through problem-solving. A wealth
of exercises, ranging from simple to challenging, allow students to apply
what they've learned and reinforce their understanding. This hands-on
approach is crucial for developing a solid grasp of the subject.

Online Resources: Strang complements his textbook with a wealth of online
resources, including video lectures, supplementary materials, and solutions
to selected problems. This comprehensive support system significantly
enhances the learning experience and provides students with multiple avenues
to grasp the material.



Navigating the Structure of Strang's Linear Algebra
Textbook

Strang's book is meticulously structured to facilitate a progressive
understanding of linear algebra. While specific editions might vary slightly,
the general framework remains consistent. A typical edition will encompass
the following key areas:

1. Introduction to Vectors and Matrices:

This foundational section introduces the basic building blocks of linear
algebra: vectors and matrices. It covers vector operations, matrix
arithmetic, and the fundamental concepts of linear combinations and linear
independence. The emphasis here is on building a strong intuitive
understanding of these core elements.

2. Systems of Linear Equations:

This section delves into the solution of systems of linear equations,
introducing methods like Gaussian elimination and LU factorization. It
connects these techniques to the geometry of linear equations and explores
the concepts of consistency and inconsistency.

3. Vector Spaces and Subspaces:

This section moves beyond the specifics of matrices and equations to explore
the broader concept of vector spaces. It introduces the notion of subspaces,
spanning sets, basis vectors, and dimension. This is where the abstract
nature of linear algebra starts to take center stage, requiring a deeper
understanding of mathematical reasoning.

4. Orthogonality and Projections:

This section explores orthogonal vectors and subspaces, introducing concepts
like orthogonal projections and the Gram-Schmidt process. This material is
crucial for many applications, including data analysis and machine learning.

5. Eigenvalues and Eigenvectors:

This section introduces one of the most important concepts in linear algebra:
eigenvalues and eigenvectors. It explains how to find them, and explores
their significance in understanding the behavior of linear transformations.
This section often requires a strong grasp of the previous material.

6. Applications and Advanced Topics:

The concluding chapters often delve into applications of linear algebra in
various fields, such as differential equations, computer graphics, and Markov
chains. They may also introduce more advanced topics like singular value
decomposition (SVD) and the Jordan canonical form.



A Detailed Outline of Gilbert Strang's "Introduction
to Linear Algebra"

Here's a more detailed outline of the typical content found in Gilbert
Strang's textbook, broken down into manageable sections:

I. Introduction:

What is Linear Algebra-?
Overview of Key Concepts
Motivational Examples from various fields

ITI. Main Chapters:

Chapter 1: Vectors and Matrices: Vector operations, matrix multiplication,
special matrices (identity, diagonal, etc.), linear combinations, linear
independence, span.

Chapter 2: Solving Linear Equations: Gaussian elimination, LU decomposition,
matrix inverses, consistency and inconsistency of systems.

Chapter 3: Vector Spaces and Subspaces: Definition of vector spaces,
subspaces, basis, dimension, linear transformations.

Chapter 4: Orthogonality: Dot product, orthogonal vectors and subspaces,
orthogonal projections, Gram-Schmidt process.

Chapter 5: Eigenvalues and Eigenvectors: Definition, computation,
applications to dynamical systems, diagonalization.

Chapter 6: Positive Definite Matrices: Properties, applications to
optimization problems.

Chapter 7: Linear Transformations: Definition, matrix representation, change
of basis, applications.

Chapter 8: Applications (Variable Chapters): This section varies by edition,
often including topics like least squares, Markov chains, Fourier transforms,
differential equations, and more.

IIT. Conclusion:

Review of key concepts and their interrelationships
Further exploration of advanced topics and applications

Explaining the Outline Points in Detail

Each chapter in Strang's book progressively builds upon the previous ones.
Understanding the fundamentals in the early chapters is crucial for tackling
the more advanced concepts later on. For instance, mastering matrix
operations and solving linear equations in the initial chapters is essential
for comprehending eigenvalues and eigenvectors later. The applications
chapters leverage the theoretical foundations established earlier, showcasing
the practical power of linear algebra. The strong emphasis on problem-solving
reinforces the learning process at every stage.

Frequently Asked Questions (FAQs)

1. Is Gilbert Strang's book suitable for self-study? Yes, absolutely.
Strang's clear writing style and abundant online resources make it ideal
for self-directed learning.



1. What mathematical background is required? A basic understanding of high
school algebra and trigonometry is sufficient.

1. Is there a solutions manual available? Solutions to selected problems
are often available online or in separate solution manuals.

1. Is this book appropriate for all levels of linear algebra study? While
accessible to beginners, its depth makes it suitable for advanced
undergraduates and even graduate—-level courses.

1. How does this book compare to other linear algebra texts? Strang's book
is often praised for its clarity and intuitive explanations, setting it
apart from many more abstract or terse texts.

1. What makes Strang's approach unique? His emphasis on visual learning,
real-world applications, and engaging writing style makes learning
linear algebra less daunting.

1. Are there any prerequisites for effectively using this book? A solid
understanding of basic algebra and some familiarity with calculus will
be beneficial.

1. Is the book suitable for different learning styles? While the wvisual
approach caters well to visual learners, the clear explanations and
numerous examples benefit all learning styles.

1. Where can I find supplementary resources for this textbook? Strang's MIT
OpenCourseWare website provides video lectures, problem sets, and other
supplementary materials.

Related Articles:

1. Linear Algebra and its Applications in Machine Learning: Explores how
linear algebra forms the backbone of many machine learning algorithms.



1. The Role of Linear Algebra in Computer Graphics: Shows how linear
algebra powers transformations and rendering in computer graphics.

1. Solving Systems of Linear Equations using Python: Provides a practical
guide to using Python to solve linear equations.

1. Eigenvalues and Eigenvectors: A Practical Guide: A deeper dive into the
concepts of eigenvalues and eigenvectors and their significance.

1. Understanding Vector Spaces and Subspaces: A detailed explanation of
vector spaces, subspaces, and related concepts.

1. Linear Algebra for Data Scientists: Explains how linear algebra is used
for data analysis and manipulation.

1. The Importance of Orthogonality in Linear Algebra: Focuses on the role
of orthogonal vectors and subspaces in linear algebra.

1. Introduction to Matrix Factorization Techniques: Discusses various
matrix factorization methods and their applications.

1. Gilbert Strang's Impact on Linear Algebra Education: Explores Strang's
contribution to the teaching and understanding of linear algebra.

linear algebra book gilbert strang: Introduction to Linear Algebra Gilbert Strang, 1993
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.



linear algebra book gilbert strang: Introduction to Linear Algebra Gilbert Strang, 2016-08-11
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.

linear algebra book gilbert strang: Linear Algebra for Everyone Gilbert Strang, 2020-11-26
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 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 book gilbert strang: Calculus Gilbert Strang, Edwin Prine Herman,
2016-03-07 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.

linear algebra book gilbert strang: Linear Algebra and Learning from Data Gilbert Strang,
2019-01-31 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.

linear algebra book gilbert strang: Differential Equations and Linear Algebra Gilbert Strang,
2015-02-12 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 book gilbert strang: Linear Algebra, Geodesy, and GPS Gilbert Strang, Kai
Borre, 1997-01-01 Discusses algorithms generally expressed in MATLAB for geodesy and global
positioning. Three parts cover basic linear algebra, the application to the (linear and also nonlinear)
science of measurement, and the GPS system and its applications. A popular article from SIAM News
(June 1997) The Mathematics of GPS is included as an introduction. Annot

linear algebra book gilbert strang: Linear Algebra and Its Applications Gilbert Strang, 2006
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 book gilbert strang: A Second Course in Linear Algebra Stephan Ramon
Garcia, Roger A. Horn, 2017-05-11 A second course in linear algebra for undergraduates in
mathematics, computer science, physics, statistics, and the biological sciences.

linear algebra book gilbert strang: Linear Algebra Problem Book Paul R. Halmos,
1995-12-31 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 book gilbert strang: Linear Algebra Done Right Sheldon Axler, 1997-07-18
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.

linear algebra book gilbert strang: Lecture Notes for Linear Algebra Gilbert Strang,
Lecture Notes for Linear Algebra provides instructors with a detailed lecture-by-lecture outline for a
basic linear algebra course. The ideas and examples presented in this e-book are based on Strang’s
video lectures for Mathematics 18.06 and 18.065, available on MIT’s OpenCourseWare
(ocw.mit.edu) and YouTube (youtube.com/mitocw). Readers will quickly gain a picture of the whole
course—the structure of the subject, the key topics in a natural order, and the connecting ideas that
make linear algebra so beautiful.

linear algebra book gilbert strang: Introduction to Linear Algebra Gilbert Strang,
2021-05-31

linear algebra book gilbert strang: Essays in Linear Algebra Gilbert Strang, 2012-04-26 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 book gilbert strang: Linear Algebra Kuldeep Singh, 2013-10 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.

linear algebra book gilbert strang: Introduction to Applied Linear Algebra Stephen Boyd,
Lieven Vandenberghe, 2018-06-07 A groundbreaking introduction to vectors, matrices, and least
squares for engineering applications, offering a wealth of practical examples.

linear algebra book gilbert strang: Introduction to Linear Algebra Gilbert Strang,
2009-02-10 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.

linear algebra book gilbert strang: Groups, Matrices, and Vector Spaces James B. Carrell,
2017-09-02 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.

linear algebra book gilbert strang: Introduction to Linear Algebra Serge Lang,
2012-12-06 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.

linear algebra book gilbert strang: Introduction to Applied Mathematics Gilbert Strang,
1986-01-01 Renowned applied mathematician Gilbert Strang teaches applied mathematics with the
clear explanations, examples and insights of an experienced teacher. This book progresses steadily
through a range of topics from symmetric linear systems to differential equations to least squares
and Kalman filtering and optimization. It clearly demonstrates the power of matrix algebra in
engineering problem solving. This is an ideal book (beloved by many readers) for a first course on
applied mathematics and a reference for more advanced applied mathematicians. The only
prerequisite is a basic course in linear algebra.

linear algebra book gilbert strang: Finite-Dimensional Vector Spaces Paul R. Halmos,
2017-05-24 Classic, widely cited, and accessible treatment offers an ideal supplement to many
traditional linear algebra texts. Extremely well-written and logical, with short and elegant proofs. —
MAA Reviews. 1958 edition.

linear algebra book gilbert strang: Student Solutions Manual for Strang's Linear
Algebra and Its Applications Strang Strang, Gilbert Strang, Brett Coonley, Andy Bulman-Fleming,
2006 Includes detailed step-by-step solutions to selected odd-numbered problems.

linear algebra book gilbert strang: The Linear Algebra a Beginning Graduate Student
Ought to Know Jonathan S. Golan, 2007-04-05 This book rigorously deals with the abstract theory
and, at the same time, devotes considerable space to the numerical and computational aspects of
linear algebra. It features a large number of thumbnail portraits of researchers who have
contributed to the development of linear algebra as we know it today and also includes over 1,000
exercises, many of which are very challenging. The book can be used as a self-study guide; a
textbook for a course in advanced linear algebra, either at the upper-class undergraduate level or at
the first-year graduate level; or as a reference book.

linear algebra book gilbert strang: LINEAR ALGEBRA S. KUMARESAN, 2000-01-01 This
clear, concise and highly readable text is designed for a first course in linear algebra and is intended
for undergraduate courses in mathematics. It focusses throughout on geometric explanations to
make the student perceive that linear algebra is nothing but analytic geometry of n dimensions.
From the very start, linear algebra is presented as an extension of the theory of simultaneous linear
equations and their geometric interpretation is shown to be a recurring theme of the subject. The
integration of abstract algebraic concepts with the underlying geometric notions is one of the most
distinguishing features of this book — designed to help students in the pursuit of multivariable
calculus and differential geometry in subsequent courses.Explanations and concepts are logically
presented in a conversational tone and well-constructed writing style so that students at a variety of
levels can understand the material and acquire a solid foundation in the basic skills of linear
algebra.

linear algebra book gilbert strang: Linear Algebra: Theory, Intuition, Code Mike X. Cohen,
2021-02 Linear algebra is perhaps the most important branch of mathematics for computational
sciences, including machine learning, Al, 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 example, 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 multiplications, 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 book gilbert strang: An Introduction to Algebraic Topology Joseph ]J. Rotman,
2013-11-11 A clear exposition, with exercises, of the basic ideas of algebraic topology. Suitable for a
two-semester course at the beginning graduate level, it assumes a knowledge of point set topology
and basic algebra. Although categories and functors are introduced early in the text, excessive
generality is avoided, and the author explains the geometric or analytic origins of abstract concepts
as they are introduced.

linear algebra book gilbert strang: Principles of Linear Algebra with Mathematica Kenneth
M. Shiskowski, Karl Frinkle, 2013-06-07 A hands-on introduction to the theoretical and
computational aspects of linear algebra using Mathematica® Many topics in linear algebra are
simple, yet computationally intensive, and computer algebra systems such as Mathematica® are
essential not only for learning to apply the concepts to computationally challenging problems, but
also for visualizing many of the geometric aspects within this field of study. Principles of Linear
Algebra with Mathematica uniquely bridges the gap between beginning linear algebra and
computational linear algebra that is often encountered in applied settings, and the commands
required to solve complex and computationally challenging problems using Mathematica are
provided. The book begins with an introduction to the commands and programming guidelines for
working with Mathematica. Next, the authors explore linear systems of equations and matrices,
applications of linear systems and matrices, determinants, inverses, and Cramer's rule. Basic linear
algebra topics, such as vectors, dot product, cross product, and vector projection are explored, as
well as a unique variety of more advanced topics including rotations in space, 'rolling' a circle along
a curve, and the TNB Frame. Subsequent chapters feature coverage of linear transformations from
Rn to Rm, the geometry of linear and affine transformations, with an exploration of their effect on
arclength, area, and volume, least squares fits, and pseudoinverses. Mathematica is used to enhance
concepts and is seamlessly integrated throughout the book through symbolic manipulations,
numerical computations, graphics in two and three dimensions, animations, and programming. Each
section concludes with standard problems in addition to problems that were specifically designed to
be solved with Mathematica, allowing readers to test their comprehension of the presented material.
All related Mathematica code is available on a corresponding website, along with solutions to
problems and additional topical resources. Extensively class-tested to ensure an accessible
presentation, Principles of Linear Algebra with Mathematica is an excellent book for courses on
linear algebra at the undergraduate level. The book is also an ideal reference for students and
professionals who would like to gain a further understanding of the use of Mathematica to solve
linear algebra problems.

linear algebra book gilbert strang: 3D Math Primer for Graphics and Game Development,
2nd Edition Fletcher Dunn, Ian Parberry, 2011-11-02 This engaging book presents the essential
mathematics needed to describe, simulate, and render a 3D world. Reflecting both academic and



in-the-trenches practical experience, the authors teach you how to describe objects and their
positions, orientations, and trajectories in 3D using mathematics. The text provides an introduction
to mathematics for game designers, including the fundamentals of coordinate spaces, vectors, and
matrices. It also covers orientation in three dimensions, calculus and dynamics, graphics, and
parametric curves.

linear algebra book gilbert strang: Linear Algebra Kenneth Hoffman, Ray Alden Kunze, 2015

linear algebra book gilbert strang: Wavelets and Filter Banks Gilbert Strang, Truong
Nguyen, 1996-10-01 A comprehensive treatment of wavelets for both engineers and mathematicians.

linear algebra book gilbert strang: 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 book gilbert strang: Linear Algebra Jim Hefferon, 2015 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 book gilbert strang: Coding the Matrix Philip N. Klein, 2013-07 An engaging
introduction to vectors and matrices and the algorithms that operate on them, intended for the
student who knows how to program. Mathematical concepts and computational problems are
motivated by applications in computer science. The reader learns by doing, writing programs to
implement the mathematical concepts and using them to carry out tasks and explore the
applications. Examples include: error-correcting codes, transformations in graphics, face detection,
encryption and secret-sharing, integer factoring, removing perspective from an image, PageRank
(Google's ranking algorithm), and cancer detection from cell features. A companion web site,
codingthematrix.com provides data and support code. Most of the assignments can be auto-graded
online. Over two hundred illustrations, including a selection of relevant xkcd comics. Chapters: The
Function, The Field, The Vector, The Vector Space, The Matrix, The Basis, Dimension, Gaussian
Elimination, The Inner Product, Special Bases, The Singular Value Decomposition, The Eigenvector,
The Linear Program A new edition of this text, incorporating corrections and an expanded index, has
been issued as of September 4, 2013, and will soon be available on Amazon.

linear algebra book gilbert strang: Computational Science and Engineering Gilbert Strang,
2007-11-01 Encompasses the full range of computational science and engineering from modelling to
solution, both analytical and numerical. It develops a framework for the equations and numerical
methods of applied mathematics. Gilbert Strang has taught this material to thousands of engineers
and scientists (and many more on MIT's OpenCourseWare 18.085-6). His experience is seen in his
clear explanations, wide range of examples, and teaching method. The book is solution-based and
not formula-based: it integrates analysis and algorithms and MATLAB codes to explain each topic as
effectively as possible. The topics include applied linear algebra and fast solvers, differential
equations with finite differences and finite elements, Fourier analysis and optimization. This book
also serves as a reference for the whole community of computational scientists and engineers.



Supporting resources, including MATLAB codes, problem solutions and video lectures from Gilbert
Strang's 18.085 courses at MIT, are provided at math.mit.edu/cse.

linear algebra book gilbert strang: Advanced Linear Algebra Steven Roman, 2007-12-31
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

linear algebra book gilbert strang: No Bullshit Guide to Linear Algebra Ivan Savov,
2020-10-25 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.

linear algebra book gilbert strang: Calculus and Analysis in Euclidean Space Jerry
Shurman, 2016-11-26 The graceful role of analysis in underpinning calculus is often lost to their
separation in the curriculum. This book entwines the two subjects, providing a conceptual approach
to multivariable calculus closely supported by the structure and reasoning of analysis. The setting is
Euclidean space, with the material on differentiation culminating in the inverse and implicit function
theorems, and the material on integration culminating in the general fundamental theorem of
integral calculus. More in-depth than most calculus books but less technical than a typical analysis
introduction, Calculus and Analysis in Euclidean Space offers a rich blend of content to students
outside the traditional mathematics major, while also providing transitional preparation for those
who will continue on in the subject. The writing in this book aims to convey the intent of ideas early
in discussion. The narrative proceeds through figures, formulas, and text, guiding the reader to do
mathematics resourcefully by marshaling the skills of geometric intuition (the visual cortex being
quickly instinctive) algebraic manipulation (symbol-patterns being precise and robust) incisive use of
natural language (slogans that encapsulate central ideas enabling a large-scale grasp of the subject).
Thinking in these ways renders mathematics coherent, inevitable, and fluid. The prerequisite is
single-variable calculus, including familiarity with the foundational theorems and some experience
with proofs.

linear algebra book gilbert strang: Linear Algebra Elizabeth S. Meckes, Mark W. Meckes,
2018-05-24 Linear Algebra offers a unified treatment of both matrix-oriented and theoretical
approaches to the course, which will be useful for classes with a mix of mathematics, physics,
engineering, and computer science students. Major topics include singular value decomposition, the
spectral theorem, linear systems of equations, vector spaces, linear maps, matrices, eigenvalues and
eigenvectors, linear independence, bases, coordinates, dimension, matrix factorizations, inner
products, norms, and determinants.

linear algebra book gilbert strang: A Course in Linear Algebra David B. Damiano, John B.
Little, 2011-01-01 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--

linear algebra book gilbert strang: Linear Algebra Tom M. Apostol, 2014-08-22 Developed
from the author's successful two-volume Calculus text this book presents 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.
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