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linear algebra and its applications pdf gilbert strang serves as a pivotal
resource for students and professionals seeking to deepen their understanding
of linear algebra and its vast applications. Gilbert Strang, a renowned
mathematician and educator, has authored a comprehensive guide that not only
covers the theoretical foundations of linear algebra but also illustrates its
practical uses across various fields such as engineering, computer science,
and data analysis. This article will explore the essential themes of Strang's
work, delve into the significance of linear algebra, and highlight its
applications and methodologies. The discussion will also address the
availability of the PDF version of his book, ensuring readers have access to
this invaluable resource.
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Understanding Linear Algebra
Linear algebra is a branch of mathematics that deals with vectors, vector
spaces, linear transformations, and systems of linear equations. It provides
essential tools for modeling and solving problems involving multiple
variables. The fundamental concepts of linear algebra enable researchers and
practitioners to analyze data, optimize solutions, and understand the
geometric interpretation of linear systems.

The study of linear algebra begins with the understanding of vectors and
matrices. Vectors represent quantities that possess both magnitude and
direction, while matrices are rectangular arrays of numbers that can
represent systems of equations or transformations. The interaction between
these two components lays the foundation for more complex topics such as
eigenvalues, eigenvectors, and matrix decomposition.

Key Concepts in Linear Algebra
Several key concepts form the backbone of linear algebra, each contributing



to a deeper understanding of the subject. Notable concepts include:

Vector Spaces: A vector space is a collection of vectors that can be
added together and multiplied by scalars. Understanding vector spaces is
crucial for studying linear transformations.

Linear Transformations: These are functions that map vectors to vectors,
preserving the operations of vector addition and scalar multiplication.
They play a vital role in various applications, including computer
graphics and machine learning.

Determinants: The determinant is a scalar value that can be computed
from the elements of a square matrix. It provides important information
about the matrix, including whether it is invertible.

Eigenvalues and Eigenvectors: These are fundamental in understanding
linear transformations. Eigenvalues represent the factor by which a
corresponding eigenvector is scaled during transformation.

By mastering these concepts, students and professionals can effectively
tackle complex problems in both theoretical and applied mathematics.

Applications of Linear Algebra
Linear algebra has a broad spectrum of applications across various
disciplines. Its ability to model and solve problems involving multiple
dimensions makes it indispensable in fields such as engineering, physics,
computer science, economics, and statistics.

In engineering, for example, linear algebra is used in structural analysis to
determine forces in static structures. In computer science, it is integral to
algorithms for image processing, machine learning, and computer graphics. The
manipulation of large datasets is made feasible through matrix operations,
allowing for efficient computation in data analytics.

Specific Applications
Here are some specific areas where linear algebra plays a critical role:

Machine Learning: Linear algebra underpins many machine learning
algorithms, particularly in operations related to data representation
and transformation.

Computer Graphics: Vectors and matrices are used to perform
transformations such as rotation, scaling, and translation of images and
models.

Economics: Linear algebra helps in modeling economic systems through



input-output analysis and optimization problems.

Control Theory: It is essential in designing systems that regulate
dynamic processes, ensuring stability and performance.

These applications illustrate the versatility and power of linear algebra in
solving real-world problems.

Gilbert Strang’s Contributions
Gilbert Strang has made significant contributions to the field of linear
algebra through his teaching, research, and publications. His textbook,
"Linear Algebra and Its Applications," is widely regarded as one of the most
effective resources for students and educators alike. Strang’s approach
emphasizes conceptual understanding and practical applications, making
complex ideas accessible to a broad audience.

Strang's teaching philosophy integrates theory with applications, enabling
students to appreciate the relevance of linear algebra in various fields. He
is also known for his engaging lectures, which have inspired countless
students to pursue mathematics and its applications.

Key Themes in Strang’s Work
Some of the key themes in Strang's work include:

Conceptual Understanding: Strang emphasizes understanding the underlying
concepts of linear algebra rather than just memorizing procedures.

Real-world Applications: His work frequently connects theoretical
concepts to practical applications, demonstrating the utility of linear
algebra in solving real problems.

Technology Integration: Strang encourages the use of computational tools
to enhance the learning experience and facilitate complex calculations.

These themes resonate throughout his teaching and publications, making them
valuable resources for learners at all levels.

Accessing the PDF Version
The PDF version of "Linear Algebra and Its Applications" by Gilbert Strang
provides an accessible format for students and professionals seeking to
enhance their understanding of linear algebra. This version allows for easy
navigation and can be used across various devices, making it convenient for



on-the-go learning.

Accessing the PDF can be beneficial for those who prefer digital formats, as
it often includes hyperlinks to additional resources, exercises, and problem
sets that aid in learning. Various educational platforms and libraries may
offer access to this PDF, providing a valuable opportunity for individuals
interested in mastering linear algebra.

Finding the PDF
To find the PDF version of Strang's book, consider the following options:

Check academic institutions’ libraries, which may offer access to
digital resources.

Explore online educational platforms that specialize in mathematics and
engineering resources.

Look for authorized eBook providers that might sell or lend the PDF
format of the book.

Utilizing these resources can provide you with the necessary tools to advance
your knowledge in linear algebra.

Conclusion
Linear algebra and its applications pdf gilbert strang is an essential
resource for anyone looking to delve into the principles and applications of
linear algebra. The book offers a comprehensive overview of the subject,
highlighting key concepts and their relevance across various fields. By
understanding and applying these principles, students and professionals can
unlock new opportunities for problem-solving and innovation in their
respective disciplines. The accessibility of the PDF version further enhances
the learning experience, ensuring that this vital knowledge is at the
fingertips of those eager to learn.

Q: What is linear algebra?
A: Linear algebra is a branch of mathematics that deals with vectors, vector
spaces, linear transformations, and systems of linear equations, providing
tools for modeling and solving problems involving multiple variables.

Q: Who is Gilbert Strang?
A: Gilbert Strang is a prominent mathematician and educator known for his



contributions to linear algebra through his teaching and his widely used
textbook, "Linear Algebra and Its Applications."

Q: What are some applications of linear algebra?
A: Linear algebra is applied in various fields, including machine learning,
computer graphics, economics, and control theory, facilitating the solution
of complex problems across these domains.

Q: How does Strang’s book differ from other linear
algebra textbooks?
A: Strang’s book emphasizes conceptual understanding and practical
applications, integrating theory with real-world problems to enhance the
learning experience for students.

Q: Where can I find the PDF version of Strang's
book?
A: The PDF version can often be found through academic libraries, online
educational platforms, or authorized eBook providers that offer mathematics
resources.

Q: What are eigenvalues and eigenvectors?
A: Eigenvalues are scalar values that indicate how much an eigenvector is
stretched or compressed during a linear transformation, and they are crucial
for understanding the behavior of linear systems.

Q: Why is linear algebra important in machine
learning?
A: Linear algebra provides the mathematical foundation for algorithms in
machine learning, particularly in manipulating and analyzing high-dimensional
data.

Q: What is a linear transformation?
A: A linear transformation is a function that maps vectors to vectors while
preserving vector addition and scalar multiplication, critical for various
applications in mathematics and engineering.



Q: How does Strang's teaching approach benefit
students?
A: Strang's teaching approach focuses on understanding concepts and their
applications, helping students relate theoretical knowledge to practical
scenarios, which enhances their learning experience.

Q: Can I use linear algebra in everyday problems?
A: Yes, linear algebra can be applied to various everyday problems, such as
optimizing resources, analyzing data trends, and solving systems of equations
in different contexts.
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  linear algebra and its applications pdf 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 and its applications pdf gilbert strang: Convex Optimization & Euclidean
Distance Geometry Jon Dattorro, 2005 The study of Euclidean distance matrices (EDMs)
fundamentally asks what can be known geometrically given onlydistance information between points
in Euclidean space. Each point may represent simply locationor, abstractly, any entity expressible as
a vector in finite-dimensional Euclidean space.The answer to the question posed is that very much
can be known about the points;the mathematics of this combined study of geometry and optimization
is rich and deep.Throughout we cite beacons of historical accomplishment.The application of EDMs
has already proven invaluable in discerning biological molecular conformation.The emerging
practice of localization in wireless sensor networks, the global positioning system (GPS), and
distance-based pattern recognitionwill certainly simplify and benefit from this theory.We study the
pervasive convex Euclidean bodies and their various representations.In particular, we make convex
polyhedra, cones, and dual cones more visceral through illustration, andwe study the geometric
relation of polyhedral cones to nonorthogonal bases biorthogonal expansion.We explain conversion
between halfspace- and vertex-descriptions of convex cones,we provide formulae for determining
dual cones,and we show how classic alternative systems of linear inequalities or linear matrix
inequalities and optimality conditions can be explained by generalized inequalities in terms of
convex cones and their duals.The conic analogue to linear independence, called conic independence,
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is introducedas a new tool in the study of classical cone theory; the logical next step in the
progression:linear, affine, conic.Any convex optimization problem has geometric interpretation.This
is a powerful attraction: the ability to visualize geometry of an optimization problem.We provide
tools to make visualization easier.The concept of faces, extreme points, and extreme directions of
convex Euclidean bodiesis explained here, crucial to understanding convex optimization.The convex
cone of positive semidefinite matrices, in particular, is studied in depth.We mathematically interpret,
for example,its inverse image under affine transformation, and we explainhow higher-rank subsets of
its boundary united with its interior are convex.The Chapter on Geometry of convex
functions,observes analogies between convex sets and functions:The set of all vector-valued convex
functions is a closed convex cone.Included among the examples in this chapter, we show how the
real affinefunction relates to convex functions as the hyperplane relates to convex sets.Here, also,
pertinent results formultidimensional convex functions are presented that are largely ignored in the
literature;tricks and tips for determining their convexityand discerning their geometry, particularly
with regard to matrix calculus which remains largely unsystematizedwhen compared with the
traditional practice of ordinary calculus.Consequently, we collect some results of matrix
differentiation in the appendices.The Euclidean distance matrix (EDM) is studied,its properties and
relationship to both positive semidefinite and Gram matrices.We relate the EDM to the four classical
axioms of the Euclidean metric;thereby, observing the existence of an infinity of axioms of the
Euclidean metric beyondthe triangle inequality. We proceed byderiving the fifth Euclidean axiom
and then explain why furthering this endeavoris inefficient because the ensuing criteria (while
describing polyhedra)grow linearly in complexity and number.Some geometrical problems solvable
via EDMs,EDM problems posed as convex optimization, and methods of solution arepresented;\eg,
we generate a recognizable isotonic map of the United States usingonly comparative distance
information (no distance information, only distance inequalities).We offer a new proof of the classic
Schoenberg criterion, that determines whether a candidate matrix is an EDM. Our proofrelies on
fundamental geometry; assuming, any EDM must correspond to a list of points contained in some
polyhedron(possibly at its vertices) and vice versa.It is not widely known that the Schoenberg
criterion implies nonnegativity of the EDM entries; proved here.We characterize the eigenvalues of
an EDM matrix and then devisea polyhedral cone required for determining membership of a
candidate matrix(in Cayley-Menger form) to the convex cone of Euclidean distance matrices (EDM
cone); \ie,a candidate is an EDM if and only if its eigenspectrum belongs to a spectral cone for
EDM^N.We will see spectral cones are not unique.In the chapter EDM cone, we explain the
geometric relationship betweenthe EDM cone, two positive semidefinite cones, and the elliptope.We
illustrate geometric requirements, in particular, for projection of a candidate matrixon a positive
semidefinite cone that establish its membership to the EDM cone. The faces of the EDM cone are
described,but still open is the question whether all its faces are exposed as they are for the positive
semidefinite cone.The classic Schoenberg criterion, relating EDM and positive semidefinite cones,
isrevealed to be a discretized membership relation (a generalized inequality, a new Farkas''''''''-like
lemma)between the EDM cone and its ordinary dual. A matrix criterion for membership to the dual
EDM cone is derived thatis simpler than the Schoenberg criterion.We derive a new concise
expression for the EDM cone and its dual involvingtwo subspaces and a positive semidefinite
cone.Semidefinite programming is reviewedwith particular attention to optimality conditionsof
prototypical primal and dual conic programs,their interplay, and the perturbation method of rank
reduction of optimal solutions(extant but not well-known).We show how to solve a ubiquitous
platonic combinatorial optimization problem from linear algebra(the optimal Boolean solution x to
Ax=b)via semidefinite program relaxation.A three-dimensional polyhedral analogue for the positive
semidefinite cone of 3X3 symmetricmatrices is introduced; a tool for visualizing in 6 dimensions.In
EDM proximitywe explore methods of solution to a few fundamental and prevalentEuclidean
distance matrix proximity problems; the problem of finding that Euclidean distance matrix closestto
a given matrix in the Euclidean sense.We pay particular attention to the problem when compounded
with rank minimization.We offer a new geometrical proof of a famous result discovered by Eckart \&



Young in 1936 regarding Euclideanprojection of a point on a subset of the positive semidefinite cone
comprising all positive semidefinite matriceshaving rank not exceeding a prescribed limit rho.We
explain how this problem is transformed to a convex optimization for any rank rho.
  linear algebra and its applications pdf gilbert strang: Dancing with Qubits Robert S. Sutor,
2024-03-28 Unlock the core math and understand the technical nuances of quantum computing in
this detailed guide. Delve into the practicality of NISQ algorithms, and survey promising
advancements in quantum machine learning. Key Features Discover how quantum computing works
and delve into the math behind it with practical examples Learn about and assess the most
up-to-date quantum computing topics including quantum machine learning Explore the inner
workings of existing quantum computing technologies to understand how they may perform
significantly better than their classical counterparts Book DescriptionDancing with Qubits, Second
Edition, is a comprehensive quantum computing textbook that starts with an overview of why
quantum computing is so different from classical computing and describes several industry use
cases where it can have a major impact. A full description of classical computing and the
mathematical underpinnings of quantum computing follows, helping you better understand concepts
such as superposition, entanglement, and interference. Next up are circuits and algorithms, both
basic and sophisticated, as well as a survey of the physics and engineering ideas behind how
quantum computing hardware is built. Finally, the book looks to the future and gives you guidance
on understanding how further developments may affect you. This new edition is updated throughout
with more than 100 new exercises and includes new chapters on NISQ algorithms and quantum
machine learning. Understanding quantum computing requires a lot of math, and this book doesn't
shy away from the necessary math concepts you'll need. Each topic is explained thoroughly and with
helpful examples, leaving you with a solid foundation of knowledge in quantum computing that will
help you pursue and leverage quantum-led technologies.What you will learn Explore the
mathematical foundations of quantum computing Discover the complex, mind-bending concepts that
underpin quantum systems Understand the key ideas behind classical and quantum computing
Refresh and extend your grasp of essential mathematics, computing, and quantum theory Examine a
detailed overview of qubits and quantum circuits Dive into quantum algorithms such as Grover’s
search, Deutsch-Jozsa, Simon’s, and Shor’s Explore the main applications of quantum computing in
the fields of scientific computing, AI, and elsewhere Who this book is for Dancing with Qubits,
Second Edition, is a quantum computing textbook for all those who want to understand and explore
the inner workings of quantum computing. This entails building up from basic to some sophisticated
mathematics and is therefore best suited for those with a healthy interest in mathematics, physics,
engineering, or computer science.
  linear algebra and its applications pdf gilbert strang: Introduction to Probability and
Statistics Using R G. Jay Kerns, 2010-01-10 This is a textbook for an undergraduate course in
probability and statistics. The approximate prerequisites are two or three semesters of calculus and
some linear algebra. Students attending the class include mathematics, engineering, and computer
science majors.
  linear algebra and its applications pdf gilbert strang: Game Physics David H. Eberly, 2004
CD ROM contains a snapshot of the full distribution of source code, documentation and supporting
materials located at the Magic Software Inc. website. --Inside cover.
  linear algebra and its applications pdf gilbert strang: Who's #1? Amy N. Langville, Carl D.
Meyer, 2013-12-01 The mathematics behind today's most widely used rating and ranking methods A
website's ranking on Google can spell the difference between success and failure for a new business.
NCAA football ratings determine which schools get to play for the big money in postseason bowl
games. Product ratings influence everything from the clothes we wear to the movies we select on
Netflix. Ratings and rankings are everywhere, but how exactly do they work? Who's #1? offers an
engaging and accessible account of how scientific rating and ranking methods are created and
applied to a variety of uses. Amy Langville and Carl Meyer provide the first comprehensive overview
of the mathematical algorithms and methods used to rate and rank sports teams, political



candidates, products, Web pages, and more. In a series of interesting asides, Langville and Meyer
provide fascinating insights into the ingenious contributions of many of the field's pioneers. They
survey and compare the different methods employed today, showing why their strengths and
weaknesses depend on the underlying goal, and explaining why and when a given method should be
considered. Langville and Meyer also describe what can and can't be expected from the most widely
used systems. The science of rating and ranking touches virtually every facet of our lives, and now
you don't need to be an expert to understand how it really works. Who's #1? is the definitive
introduction to the subject. It features easy-to-understand examples and interesting trivia and
historical facts, and much of the required mathematics is included.
  linear algebra and its applications pdf gilbert strang: Recountings Joel Segel, 2009-01-03
This book traces the history of the MIT Department of Mathematics-one of the most important
mathematics departments in the world-through candid, in-depth, lively conversations with a select
and diverse group of its senior members. The process reveals much about the motivation, path, and
impact of research mathematicians in a society that owes so mu
  linear algebra and its applications pdf gilbert strang: Introduction to GNU Octave Jason
Lachniet, 2018-11-21 A brief introduction to scientific computing with GNU Octave. Designed as a
textbook supplement for freshman and sophomore level linear algebra and calculus students.
  linear algebra and its applications pdf gilbert strang: Advanced Studies in Contemporary
Mathematics , 2005
  linear algebra and its applications pdf gilbert strang: 世界標準MIT教科書　アルゴリズムイントロダクション 第4版
第2巻 H. CORMEN THOMAS, E. LEISERSON CHARLES, L. RIVEST RONALD, STEIN CLIFFORD,
2024-02-29 本書は、全世界で標準的なアルゴリズムの教科書として位置づけられてきたIntroduction to Algorithmsの第4版の翻訳書である。 第4版ではコ
ンピュータサイエンスの第一線を捉えるために、安定結婚問題（2 部グラフでのマッチング問題）、オンラインアルゴリズム、機械学習などの新しい章や、再帰的漸化式の解法、ハッシュア
ルゴリズムなど、新しい話題を豊富に取り入れている。これまでの版と同様、各節末には多様なレベルの問題が配置され、学部や大学院の講義用教科書として、また技術系専門家の手引書、
あるいは事典としても活用できる。 第2巻ではPart4〜6までの「高度な設計と解析の手法」「高度なデータ構造」「グラフアルゴリズム」を収載。 【目次】 IV 高度な設計と解析の
手法 14 動的計画法 15 貪欲アルゴリズム 16 ならし解析 V 高度なデータ構造 17 データ構造の補強 18 B木 19 互いに素な集合族のためのデータ構造 VI グラフアルゴ
リズム 20 基本的なグラフアルゴリズム 21 最小全域木 22 単一始点最短路 23 全点対最短路 24 最大フロー 25 2部グラフでのマッチング
  linear algebra and its applications pdf gilbert strang: 世界標準MIT教科書　アルゴリズムイントロダクション 第4版
第1巻 Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, 2023-10-31 【世界的名著『ア
ルゴリズムイントロダクション』第4版の翻訳第1巻！】 本書は、全世界で標準的なアルゴリズムの教科書として位置づけられてきた『Introduction to Algorithms』
の第4版の翻訳書である。 第4版ではコンピュータサイエンスの第一線を捉えるために、安定結婚問題（2 部グラフでのマッチング問題）、オンラインアルゴリズム、機械学習などの新し
い章や、再帰的漸化式の解法、ハッシュアルゴリズムなど、新しい話題を豊富に取り入れている。これまでの版と同様、各節末には多様なレベルの問題が配置され、学部や大学院の講義用教
科書として、また技術系専門家の手引書、あるいは事典としても活用できる。 第1巻ではPart1〜3までの「基礎」「ソートと順序統計量」「データ構造」を収載。 【目次】 I 基 礎
1 計算におけるアルゴリズムの役割 2 さあ，始めよう 3 実行時間の特徴づけ 4 分割統治 5 確率的解析と乱択アルゴリズム II ソートと順序統計量 6 ヒープソート 7 クイックソー
ト 8 線形時間ソーティング 9 中央値と順序統計量 III データ構造 10 基礎的なデータ構造 11 ハッシュ表 12 2 分探索木 13 2 色木 付録：数学的基礎 A 和 B 集合な
ど C 数え上げと確率 D 行 列 参考文献 訳者あとがき 教授の名前 索引 人名読み方ガイド
  linear algebra and its applications pdf gilbert strang: Journal of Graphics Tools , 2003
  linear algebra and its applications pdf 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 and its applications pdf gilbert strang: Graphics Tools---The Jgt Editors'



Choice Ronen Barzel, 2005-08-08 This book demonstrates the wide variety of creative discovery that
continues to bring people to computer graphics. It presents simple and efficient methods for
performing the operations that are inherently nonrecursive and reduce the number of comparisons
with poor predictive behavior.
  linear algebra and its applications pdf gilbert strang: Mathematical Methods Of
Theoretical Physics Karl Svozil, 2020-02-24 'This book could serve either as a good reference to
remind students about what they have seen in their completed courses or as a starting point to show
what needs more investigation. Svozil (Vienna Univ. of Technology) offers a very thorough text that
leaves no mathematical area out, but it is best described as giving a synopsis of each application and
how it relates to other areas … The text is organized well and provides a good reference list.
Summing Up: Recommended. Upper-division undergraduates and graduate students.'CHOICEThis
book contains very explicit proofs and demonstrations through examples for a comprehensive
introduction to the mathematical methods of theoretical physics. It also combines and unifies many
expositions of this subject, suitable for readers with interest in experimental and applied physics.
  linear algebra and its applications pdf 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 and its applications pdf gilbert strang: Wavelet Structure and Design
Daniel J. Greenhoe, 2013-08-21 This book presents the structure of wavelets, principles of wavelet
design, and mathematical structure that supports wavelet theory.
  linear algebra and its applications pdf gilbert strang: Linear Algebra Apps 5e Strang,
2012-04-01
  linear algebra and its applications pdf gilbert strang: Linear Algebra and Its Applications
David C. Lay, 2012 CD-ROM contains: Study guide -- Getting started with technology -- Download
data -- New MATLAB projects -- PDF files.
  linear algebra and its applications pdf gilbert strang: Linear Algebra and Its
Applications, 2-e Gilbert Strang, 1980
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