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Elementary Linear Algebra: Your Comprehensive
Guide to Vectors, Matrices, and More

Introduction:

Stepping into the world of linear algebra can feel daunting, like entering a vast, unfamiliar
landscape. But fear not! This comprehensive guide to elementary linear algebra will equip
you with the foundational knowledge and understanding you need to navigate this crucial
area of mathematics with confidence. Whether you're a student tackling your first linear
algebra course, a programmer needing to understand the underpinnings of machine
learning algorithms, or simply someone curious about the elegant power of linear algebra,
this post is for you. We'll break down complex concepts into digestible chunks, providing
clear explanations, practical examples, and actionable insights. Get ready to unlock the
secrets of vectors, matrices, systems of equations, and more!

I. Understanding Vectors: The Building Blocks of Linear
Algebra

Vectors, the fundamental building blocks of linear algebra, represent quantities
possessing both magnitude and direction. Unlike scalars, which are simply numbers,
vectors are often visualized as arrows in space. We can represent them as ordered lists of
numbers (components) enclosed in parentheses or brackets. For example, v = (2, 3)
represents a vector in two-dimensional space.

Key Concepts:

Vector Addition and Subtraction: Vectors are added and subtracted component-wise. For
example, (2, 3) + (1, -1) = (3, 2).

Scalar Multiplication: Multiplying a vector by a scalar (a number) multiplies each
component of the vector by that scalar. For example, 2 (2, 3) = (4, 6).

Vector Magnitude (Length): Calculated using the Pythagorean theorem (or its
generalization for higher dimensions). The magnitude of (2,3) is V(22 + 32) = V13.

Dot Product: The dot product of two vectors results in a scalar. It measures the alignment
between the two vectors. The dot product of (2,3) and (1,-1) is (21) + (3-1) = -1.

Linear Combinations: Creating new vectors by adding scalar multiples of existing vectors.
This concept is crucial for understanding vector spaces and spans.

II. Mastering Matrices: Arrays of Numbers with
Powerful Applications

Matrices are rectangular arrays of numbers organized into rows and columns. They are
essential for representing linear transformations and solving systems of linear equations.



A matrix with m rows and n columns is called an m x n matrix.
Key Concepts:

Matrix Addition and Subtraction: Similar to vector addition, matrices are added and
subtracted element-wise.

Matrix Multiplication: Matrix multiplication is more complex than element-wise
multiplication. The number of columns in the first matrix must equal the number of rows
in the second matrix. The result is a new matrix whose elements are calculated using the
dot product of rows and columns.

Matrix Transpose: Switching the rows and columns of a matrix. The transpose of an m x n
matrix is an n X m matrix.

Identity Matrix: A square matrix with ones along the main diagonal and zeros elsewhere.
Multiplying a matrix by the identity matrix leaves the matrix unchanged.

Inverse Matrix: For a square matrix, the inverse matrix (if it exists) is a matrix that, when
multiplied by the original matrix, results in the identity matrix.

II1. Systems of Linear Equations: Solving for Unknowns

Systems of linear equations are sets of equations where each equation is linear (the
highest power of the variables is 1). These systems can be efficiently solved using
matrices.

Key Concepts:

Gaussian Elimination: A method for systematically transforming a system of equations into
an equivalent system that is easier to solve. This involves row operations on the
augmented matrix (the matrix representing the coefficients and constants of the system).
Row Echelon Form: A simplified form of a matrix achieved through Gaussian elimination,
making it easier to solve for the unknowns.

Reduced Row Echelon Form: A further simplified form of a matrix where each leading
entry (the first non-zero element in each row) is 1, and it's the only non-zero element in its
column.

Determinants: A number associated with a square matrix that indicates whether the
matrix is invertible (has an inverse). A determinant of zero implies the matrix is singular
(non-invertible).

Cramer's Rule: A method for solving systems of linear equations using determinants.

IV. Vector Spaces and Linear Transformations:
Abstracting the Concepts

Vector spaces and linear transformations provide a more abstract framework for
understanding linear algebra. A vector space is a collection of vectors that satisfies certain
axioms (rules), while a linear transformation is a function that maps vectors from one
vector space to another, preserving certain properties (like addition and scalar
multiplication).

Key Concepts:



Vector Space Axioms: These axioms define the properties that a set of vectors must satisfy
to be considered a vector space.

Linear Independence and Dependence: A set of vectors is linearly independent if none of
the vectors can be expressed as a linear combination of the others. Otherwise, they are
linearly dependent.

Basis and Dimension: A basis is a set of linearly independent vectors that span the entire
vector space. The number of vectors in a basis is the dimension of the vector space.
Linear Transformations: Functions that map vectors from one vector space to another and
preserve vector addition and scalar multiplication.

Eigenvalues and Eigenvectors: Special vectors that are only scaled (not changed in
direction) when a linear transformation is applied to them. The scaling factor is the
eigenvalue.

V. Applications of Elementary Linear Algebra

Elementary linear algebra finds applications in numerous fields, including:

Computer Graphics: Representing and manipulating 3D objects and transformations.

Machine Learning: Used in algorithms like linear regression and principal component
analysis.

Data Science: Analyzing and processing large datasets.

Engineering: Solving systems of equations in structural analysis, circuit analysis, and
other areas.

Physics: Describing physical phenomena using vectors and matrices.

Book Outline: "A Gentle Introduction to Elementary
Linear Algebra"

Introduction: What is linear algebra? Why is it important? Overview of the book's contents.
Chapter 1: Vectors: Vector operations, geometric interpretation of vectors, linear
combinations, vector spaces.

Chapter 2: Matrices: Matrix operations, matrix multiplication, special matrices (identity,
inverse), determinants.

Chapter 3: Systems of Linear Equations: Gaussian elimination, row echelon form, solving
systems of equations.

Chapter 4: Vector Spaces and Linear Transformations: Vector space axioms, linear
independence, basis, linear transformations, eigenvalues and eigenvectors.

Chapter 5: Applications: Case studies showing applications in computer graphics, machine
learning, and other fields.

Conclusion: Summary of key concepts, suggestions for further learning.

(Detailed explanation of each chapter would follow here, expanding on the concepts
outlined above. Each chapter would contain numerous examples, exercises, and
visualizations to reinforce understanding.)



FAQs

1. What is the difference between a vector and a scalar? A scalar is a single number,
while a vector has both magnitude and direction.

1. What is matrix multiplication? Matrix multiplication involves the dot product of rows
and columns; the number of columns in the first matrix must match the number of
rows in the second.

1. What is Gaussian elimination? A method for solving systems of linear equations by
transforming the augmented matrix into row echelon or reduced row echelon form.

1. What is a determinant? A number associated with a square matrix; a determinant of
zero indicates the matrix is singular (non-invertible).

1. What are eigenvalues and eigenvectors? Special vectors that are only scaled (not
changed in direction) when a linear transformation is applied; the scaling factor is
the eigenvalue.

1. How is linear algebra used in machine learning? Linear algebra forms the foundation
of many machine learning algorithms, including linear regression and support vector
machines.

1. What are some good resources for learning linear algebra? There are numerous
textbooks, online courses (Coursera, edX), and YouTube channels dedicated to
teaching linear algebra.

1. Is linear algebra difficult to learn? The difficulty depends on your mathematical
background and learning style. With consistent effort and the right resources, it is
manageable.



1. Why is linear algebra important? Linear algebra provides essential tools for solving
problems in various fields, including computer science, engineering, and data
science.

Related Articles

1. Linear Transformations and Their Matrices: Explores the relationship between linear
transformations and matrices, providing a deeper understanding of how matrices
represent these transformations.

1. Eigenvalues and Eigenvectors: A Deeper Dive: Provides a more in-depth exploration
of eigenvalues and eigenvectors, including their calculation and geometric
interpretation.

1. Solving Systems of Linear Equations Using MATLAB: A practical guide on using the
MATLAB software to solve systems of linear equations efficiently.

1. Introduction to Vector Spaces: A detailed explanation of vector spaces, including
their axioms and properties.

1. Linear Independence and Basis Vectors: Explores the concepts of linear
independence and basis vectors in detail.

1. Applications of Linear Algebra in Computer Graphics: Shows how linear algebra is
used to represent and manipulate 3D objects and transformations in computer
graphics.

1. Linear Algebra for Machine Learning: A Practical Guide: A guide to the essential
linear algebra concepts needed for understanding and implementing machine
learning algorithms.



1. The Power of Determinants in Linear Algebra: Explains the significance of
determinants and their role in determining the invertibility of matrices.

1. Linear Algebra and its Role in Quantum Mechanics: An introduction to how linear
algebra is used to represent and solve problems in quantum mechanics.

elementry linear algebra: Elementary Linear Algebra Stephen Andrilli, David Hecker,
2022-04-05 Elementary Linear Algebra, Sixth Edition provides a solid introduction to both the
computational and theoretical aspects of linear algebra, covering many important real-world
applications, including graph theory, circuit theory, Markov chains, elementary coding theory,
least-squares polynomials and least-squares solutions for inconsistent systems, differential
equations, computer graphics and quadratic forms. In addition, many computational techniques in
linear algebra are presented, including iterative methods for solving linear systems, LDU
Decomposition, the Power Method for finding eigenvalues, QR Decomposition, and Singular Value
Decomposition and its usefulness in digital imaging. - Prepares students with a thorough coverage of
the fundamentals of introductory linear algebra - Presents each chapter as a coherent, organized
theme, with clear explanations for each new concept - Builds a foundation for math majors in the
reading and writing of elementary mathematical proofs

elementry linear algebra: Elementary Linear Algebra Stephen Andrilli, David Hecker,
2016-02-25 Elementary Linear Algebra, 5th edition, by Stephen Andrilli and David Hecker, is a
textbook for a beginning course in linear algebra for sophomore or junior mathematics majors. This
text provides a solid introduction to both the computational and theoretical aspects of linear algebra.
The textbook covers many important real-world applications of linear algebra, including graph
theory, circuit theory, Markov chains, elementary coding theory, least-squares polynomials and
least-squares solutions for inconsistent systems, differential equations, computer graphics and
quadratic forms. Also, many computational techniques in linear algebra are presented, including
iterative methods for solving linear systems, LDU Decomposition, the Power Method for finding
eigenvalues, QR Decomposition, and Singular Value Decomposition and its usefulness in digital
imaging. The most unique feature of the text is that students are nurtured in the art of creating
mathematical proofs using linear algebra as the underlying context. The text contains a large
number of worked out examples, as well as more than 970 exercises (with over 2600 total questions)
to give students practice in both the computational aspects of the course and in developing their
proof-writing abilities. Every section of the text ends with a series of true/false questions carefully
designed to test the students' understanding of the material. In addition, each of the first seven
chapters concludes with a thorough set of review exercises and additional true/false questions.
Supplements to the text include an Instructor's Manual with answers to all of the exercises in the
text, and a Student Solutions Manual with detailed answers to the starred exercises in the text.
Finally, there are seven additional web sections available on the book's website to instructors who
adopt the text. - Builds a foundation for math majors in reading and writing elementary
mathematical proofs as part of their intellectual/professional development to assist in later math
courses - Presents each chapter as a self-contained and thoroughly explained modular unit. -
Provides clearly written and concisely explained ancillary materials, including four appendices
expanding on the core concepts of elementary linear algebra - Prepares students for future math



courses by focusing on the conceptual and practical basics of proofs

elementry linear algebra: Elementary Linear Algebra Howard Anton, 2010-03-15 When it
comes to learning linear algebra, engineers trust Anton. The tenth edition presents the key concepts
and topics along with engaging and contemporary applications. The chapters have been reorganized
to bring up some of the more abstract topics and make the material more accessible. More
theoretical exercises at all levels of difficulty are integrated throughout the pages, including
true/false questions that address conceptual ideas. New marginal notes provide a fuller explanation
when new methods and complex logical steps are included in proofs. Small-scale applications also
show how concepts are applied to help engineers develop their mathematical reasoning.

elementry linear algebra: Elementary Linear Algebra, Students Solutions Manual
Stephen Andrilli, David Hecker, 2010-03-13 Elementary Linear Algebra, Students Solutions Manual

elementry linear algebra: Elementary Linear Algebra Howard Anton, Chris Rorres, Anton
Kaul, 2019

elementry linear algebra: Applications for Elementary Linear Algebra Stanley I.
Grossman, 1987

elementry linear algebra: Elementary Linear Algebra Howard Anton, Chris Rorres, 2015

elementry linear algebra: Elementary Linear Algebra Stephen Andrilli, David Hecker,
2010-02-04 Elementary Linear Algebra develops and explains in careful detail the computational
techniques and fundamental theoretical results central to a first course in linear algebra. This highly
acclaimed text focuses on developing the abstract thinking essential for further mathematical study
The authors give early, intensive attention to the skills necessary to make students comfortable with
mathematical proofs. The text builds a gradual and smooth transition from computational results to
general theory of abstract vector spaces. It also provides flexbile coverage of practical applications,
exploring a comprehensive range of topics. Ancillary list:* Maple Algorithmic testing- Maple TA-
www.maplesoft.com - Includes a wide variety of applications, technology tips and exercises,
organized in chart format for easy reference - More than 310 numbered examples in the text at least
one for each new concept or application - Exercise sets ordered by increasing difficulty, many with
multiple parts for a total of more than 2135 questions - Provides an early introduction to
eigenvalues/eigenvectors - A Student solutions manual, containing fully worked out solutions and
instructors manual available

elementry linear algebra: Elementary Linear Algebra Paul C. Shields, 1968

elementry linear algebra: Elementary Linear Algebra Howard Anton, Chris Rorres,
2013-11-04 Elementary Linear Algebra: Applications Version, 11th Edition gives an elementary
treatment of linear algebra that is suitable for a first course for undergraduate students. The aim is
to present the fundamentals of linear algebra in the clearest possible way; pedagogy is the main
consideration. Calculus is not a prerequisite, but there are clearly labeled exercises and examples
(which can be omitted without loss of continuity) for students who have studied calculus.

elementry linear algebra: Elementary Linear Algebra Richard O. Hill, 2014-05-10 Elementary
Linear Algebra reviews the elementary foundations of linear algebra in a student-oriented, highly
readable way. The many examples and large number and variety of exercises in each section help
the student learn and understand the material. The instructor is also given flexibility by allowing the
presentation of a traditional introductory linear algebra course with varying emphasis on
applications or numerical considerations. In addition, the instructor can tailor coverage of several
topics. Comprised of six chapters, this book first discusses Gaussian elimination and the algebra of
matrices. Applications are interspersed throughout, and the problem of solving AX = B, where A is
square and invertible, is tackled. The reader is then introduced to vector spaces and subspaces,
linear independences, and dimension, along with rank, determinants, and the concept of inner
product spaces. The final chapter deals with various topics that highlight the interaction between
linear algebra and all the other branches of mathematics, including function theory, analysis, and
the singular value decomposition and generalized inverses. This monograph will be a useful resource
for practitioners, instructors, and students taking elementary linear algebra.



elementry linear algebra: Elementary Linear Algebra Ron Larson, David C. Falvo, 2008 The
cornerstone of Elementary Linear Algebra is the authors' clear, careful, and concise presentation of
material--written so that students can fully understand how mathematics works. This program
balances theory with examples, applications, and geometric intuition for a complete, step-by-step
learning system.The Sixth Edition incorporates up-to-date coverage of Computer Algebra Systems
(Maple/MATLAB/Mathematica); additional support is provided in a corresponding technology guide.
Data and applications also reflect current statistics and examples to engage students and
demonstrate the link between theory and practice.

elementry linear algebra: Elementary Linear Algebra with Applications Howard Anton,
Chris Rorres, 2010-03-22

elementry linear algebra: Elementary Linear Algebra Howard Anton, 2004-12-27 This classic
treatment of linear algebra presents the fundamentals in the clearest possible way, examining basic
ideas by means of computational examples and geometrical interpretation. It proceeds from familiar
concepts to the unfamiliar, from the concrete to the abstract. Readers consistently praise this
outstanding text for its expository style and clarity of presentation. Clear, accessible, step-by-step
explanations make the material crystal clear. The authors spotlight the relationships between
concepts to give a unified and complete picture. Established the intricate thread of relationships
between systems of equations, matrices, determinants, vectors, linear transformations and
eigenvalues.

elementry linear algebra: Elementary Linear Algebra with Applications George Nakos,
2024-05-20 This text offers a unique balance of theory and a variety of standard and new
applications along with solved technology-aided problems. The book includes the fundamental
mathematical theory, as well as a wide range of applications, numerical methods, projects, and
technology-assisted problems and solutions in Maple, Mathematica, and MATLAB. Some of the
applications are new, some are unique, and some are discussed in an essay. There is a variety of
exercises which include True/False questions, questions that require proofs, and questions that
require computations. The goal is to provide the student with is a solid foundation of the
mathematical theory and an appreciation of some of the important real-life applications. Emphasis is
given on geometry, matrix transformations, orthogonality, and least-squares. Designed for maximum
flexibility, it is written for a one-semester/two semester course at the sophomore or junior level for
students of mathematics or science.

elementry linear algebra: Elementary Linear Algebra James R. Munkres, 1964

elementry linear algebra: Elementary Linear Algebra with Applications Howard Anton,
2010-03-31

elementry linear algebra: Elementary Linear Algebra with Supplemental Applications
Howard Anton, Chris Rorres, 2015

elementry linear algebra: Elementary Linear Algebra Stanley I. Grossman, 1994 Intended
for the first course in linear algebra, this widely used text balances mathematical techniques and
mathematical proofs. It presents theory in small steps and provides more examples and exercises
involving computations than competing texts.

elementry linear algebra: Elementary Linear Algebra, 8e, International Metric Edition
Ron Larson, 2017-02-03

elementry linear algebra: Elementary Linear Algebra Larson, Ron Larson, Bruce H. Edwards,
Professor Ron Larson, 2003-06 Designed specifically for the introductory course, this text' s uniquely
motivating approach helps math or science and engineering majors truly understand how linear
algebra works. Balancing theory with examples, applications, and geometrical interpretation,
Elementary Linear Algebra also includes opportunities to incorporate technology.In response to
users' requests, the Fourth Edition has been streamlined to seven chapters, with material from
previous chapters 8-10 (Complex Vector Spaces, Linear Programming, and Numerical Methods) now
available on the accompanying web site. In addition, all MATLAB exercises have been moved from
the text to the web site.



elementry linear algebra: Elementary Linear Algebra James R. Kirkwood, Bessie H.
Kirkwood, 2017-12-15 Elementary Linear Algebra is written for the first undergraduate course. The
book focuses on the importance of linear algebra in many disciplines such as engineering,
economics, statistics, and computer science. The text reinforces critical ideas and lessons of
traditional topics. More importantly, the book is written in a manner that deeply ingrains
computational methods.

elementry linear algebra: Elementary Linear Algebra Kenneth Kuttler, 2012-01-10 This is
an introduction to linear algebra. The main part of the book features row operations and everything
is done in terms of the row reduced echelon form and specific algorithms. At the end, the more
abstract notions of vector spaces and linear transformations on vector spaces are presented.
However, this is intended to be a first course in linear algebra for students who are sophomores or
juniors who have had a course in one variable calculus and a reasonable background in college
algebra. I have given complete proofs of all the fundamental ideas, but some topics such as Markov
matrices are not complete in this book but receive a plausible introduction. The book contains a
complete treatment of determinants and a simple proof of the Cayley Hamilton theorem although
these are optional topics. The Jordan form is presented as an appendix. I see this theorem as the
beginning of more advanced topics in linear algebra and not really part of a beginning linear algebra
course. There are extensions of many of the topics of this book in my on line book. I have also not
emphasized that linear algebra can be carried out with any field although there is an optional
section on this topic, most of the book being devoted to either the real numbers or the complex
numbers. It seems to me this is a reasonable specialization for a first course in linear algebra.

elementry linear algebra: Elementary Linear Algebra Howard Anton, Chris Rorres, Anton
Kaul, 2023

elementry linear algebra: 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.

elementry linear algebra: Errata to Accompany Elementary Linear Algebra 8e
Applications Version Howard Anton, Chris Rorres, 2000-04-01

elementry linear algebra: 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.

elementry linear algebra: Elementary Linear Algebra Howard Anton, 2014

elementry linear algebra: Elementary linear algebra Stanley I. Grossman, 1994

elementry linear algebra: Elementary Linear Algebra Stewart Venit, Wayne Bishop, 1985 This
outstanding text starts off using vectors and the geometric approach, featuring a computational
emphasis. The authors provide students with easy-to-read explanations, examples, proofs, and
procedures. Elementary Linear Algebra can be used in both a matrix-oriented course, or a more




traditionally structured course.

elementry linear algebra: Elementary Linear Algebra + Student Solutions Manual Ron
Larson, 2013

elementry linear algebra: Elementary Linear Algebra Lawrence E. Spence, 2013-07-29 For a
sophomore-level course in Linear Algebra. Based on the recommendations of the Linear Algebra
Curriculum Study Group, this introduction to linear algebra offers a matrix-oriented approach with
more emphasis on problem solving and applications. Throughout the text, use of technology is
encouraged. The focus is on matrix arithmetic, systems of linear equations, properties of Euclidean
n-space, eigenvalues and eigenvectors, and orthogonality. Although matrix-oriented, the text
provides a solid coverage of vector spaces.

elementry linear algebra: Elementary Linear Algebra Randy K. Schwartz, Howard Anton,
1999-12-01

elementry linear algebra: Elementary Linear Algebra with Applications (Classic
Version) Bernard Kolman, David Hill, 2017-03-20 For introductory sophomore-level courses in
Linear Algebra or Matrix Theory. This title is part of the Pearson Modern Classics series. Pearson
Modern Classics are acclaimed titles at a value price. Please visit
www.pearsonhighered.com/math-classics-series for a complete list of titles. This text presents the
basic ideas of linear algebra in a manner that offers students a fine balance between
abstraction/theory and computational skills. The emphasis is on not just teaching how to read a
proof but also on how to write a proof.

elementry linear algebra: Elementary Linear Algebra Ron Larson, Bruce H. Edwards,
2008-11-22 The cornerstone of ELEMENTARY LINEAR ALGEBRA, 6e, INTERNATIONAL EDITION is
the authors' clear, careful, and concise presentation of materialuwritten so that students can fully
understand how mathematics works. This program balances theory with examples, applications, and
geometric intuition for a complete, step-by-step learning system.The Sixth Edition incorporates
up-to-date coverage of Computer Algebra Systems (Maple/MATLAB/Mathematica); additional
support is provided in a corresponding technology guide. Data and applications also reflect current
statistics and examples to engage students and demonstrate the link between theory and practice.

elementry linear algebra: Elementary Linear Algebra Margaret Kleinfeld, Erwin Kleinfeld,
1996 Elementary Linear Algebra

elementry linear algebra: Elementary linear algebra Stanley Irwin Grossman, 1980

elementry linear algebra: Elementary Linear Algebra Elizabeth M. Grobe, Howard Anton,
1982 This classic treatment of linear algebra presents the fundamentals in the clearest possible way,
examining basic ideas by means of computational examples and geometrical interpretation. It
proceeds from familiar concepts to the unfamiliar, from the concrete to the abstract. Readers
consistently praise this outstanding text for its expository style and clarity of presentation.Clear,
accessible, step-by-step explanations make the material crystal clear.The authors spotlight the
relationships between concepts to give a unified and complete picture.Established the intricate
thread of relationships between systems of equations, matrices, determinants, vectors, linear
transformations and eigenvalues.

elementry linear algebra: Elementary Linear Algebra with Applications and Linear-Kit
Howard Anton, 1987-02-01

elementry linear algebra: Linear Algebra Jorg Liesen, Volker Mehrmann, 2015-11-20 This
self-contained textbook takes a matrix-oriented approach to linear algebra and presents a complete
theory, including all details and proofs, culminating in the Jordan canonical form and its proof.
Throughout the development, the applicability of the results is highlighted. Additionally, the book
presents special topics from applied linear algebra including matrix functions, the singular value
decomposition, the Kronecker product and linear matrix equations. The matrix-oriented approach to
linear algebra leads to a better intuition and a deeper understanding of the abstract concepts, and
therefore simplifies their use in real world applications. Some of these applications are presented in
detailed examples. In several ‘MATLAB-Minutes’ students can comprehend the concepts and results



using computational experiments. Necessary basics for the use of MATLAB are presented in a short
introduction. Students can also actively work with the material and practice their mathematical
skills in more than 300 exercises.
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