
who created linear algebra

who created linear algebra is a question that delves into the rich history of
mathematics, exploring the individuals and cultures that contributed to this
vital field. Linear algebra, the branch of mathematics concerning vector
spaces and linear mappings between them, has roots that extend back to
ancient civilizations. The development of linear algebra has been influenced
by numerous mathematicians over centuries, from the early use of matrices in
ancient China and India to the formalization by European scholars in the 19th
century. This article will examine the key figures in the creation and
evolution of linear algebra, including the contributions of the Chinese,
Indian, and European mathematicians, as well as the modern implications of
their work.

Following this exploration, we will provide a detailed Table of Contents to
guide you through the various sections of this article.
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The Origins of Linear Algebra

Linear algebra's origins can be traced back thousands of years to various
ancient civilizations. The earliest known uses of concepts related to linear
algebra were in solving systems of linear equations, which were fundamental
in ancient mathematics. The Chinese were among the first to document these
ideas.

One of the earliest texts, "The Nine Chapters on the Mathematical Art,"
dating back to around 200 AD, contains methods for solving linear equations.
This work illustrates how the Chinese mathematicians utilized a systematic
approach to solve equations, which is a precursor to modern linear algebra
techniques.

In India, mathematicians also made significant contributions to the field.
The work of Brahmagupta in the 7th century included rules for solving linear
equations, further developing the algebraic concepts that would influence
later developments in linear algebra.

Key Figures in the Development of Linear
Algebra

Throughout history, several key mathematicians have played crucial roles in



the development of linear algebra as we know it today. Their contributions
laid the groundwork for the formal study of vector spaces, matrices, and
linear transformations.

Ancient Contributions

As mentioned earlier, Chinese and Indian mathematicians contributed
foundational concepts. However, the formalization of linear algebra began to
take shape in the 18th and 19th centuries in Europe.

Augustin-Louis Cauchy

Augustin-Louis Cauchy, a French mathematician active in the early 19th
century, made significant contributions to the theory of determinants, a
concept central to linear algebra. His work laid the groundwork for
understanding matrices and their properties, which are essential in solving
systems of linear equations.

Joseph-Louis Lagrange

Another influential figure was Joseph-Louis Lagrange, who also worked on the
theory of determinants and contributed to the algebraic formulation of linear
equations. His work in the late 1700s helped to formalize many of the
concepts that underpin linear algebra today.

Arthur Cayley

Arthur Cayley, a British mathematician, made substantial contributions in the
19th century, particularly in the area of matrix theory. He introduced the
Cayley matrix and developed the concept of matrix multiplication, which is
fundamental to linear algebra.

Linear Algebra in the 20th Century

As the 20th century progressed, linear algebra became increasingly important
across various fields, such as computer science, engineering, physics, and
economics. The formalization of linear algebra concepts led to the
establishment of vector spaces and linear transformations as central topics
in modern mathematics.

Modern Applications of Linear Algebra

Linear algebra has transcended its mathematical roots and found applications
in numerous fields. Its principles are now integral to many technologies and
scientific disciplines.



Computer Science

In computer science, linear algebra is crucial for graphics and image
processing. Algorithms that manipulate images often rely on matrix
operations, allowing for transformations, rotations, and scaling of images.

Engineering

In engineering, linear algebra is foundational in systems engineering and
control theory. Engineers use matrices to model and analyze systems, ensuring
stability and efficiency in designs.

Physics

Linear algebra is extensively used in physics, particularly in quantum
mechanics, where state vectors and operators are described in terms of linear
algebraic structures. This application is essential for understanding quantum
states and their interactions.

Economics

Economists utilize linear algebra for optimization problems and to model
economic systems. The ability to solve systems of equations is vital for
analyzing market behaviors and economic policies.

Conclusion

The question of who created linear algebra leads us through a fascinating
journey of intellectual achievement spanning several cultures and centuries.
From the ancient methods of solving equations in China and India to the
formal development of matrix theory by European mathematicians, linear
algebra has evolved into a fundamental aspect of modern mathematics. Its
applications across various fields demonstrate its significance in both
theoretical and practical contexts. The legacy of those who contributed to
this field continues to influence our understanding of mathematics and its
applications today.

FAQ

Q: Who were the first mathematicians to work on
concepts related to linear algebra?
A: The earliest mathematicians to work on concepts related to linear algebra
were from ancient China and India. Chinese mathematicians documented methods
for solving linear equations in "The Nine Chapters on the Mathematical Art,"
while Indian mathematicians like Brahmagupta developed rules for algebraic
solutions in the 7th century.



Q: What is the significance of determinants in linear
algebra?
A: Determinants are essential in linear algebra as they provide important
properties of matrices, such as invertibility. They also play a crucial role
in solving systems of linear equations and understanding geometric
transformations.

Q: How did the work of Augustin-Louis Cauchy
contribute to linear algebra?
A: Augustin-Louis Cauchy contributed to the theory of determinants, which is
a central concept in linear algebra. His work helped formalize the
understanding of matrices and their applications in solving linear equations.

Q: In what fields is linear algebra applied today?
A: Linear algebra is applied in various fields, including computer science
(graphics and image processing), engineering (control theory), physics
(quantum mechanics), and economics (optimization problems).

Q: What is the role of matrices in linear algebra?
A: Matrices serve as a compact representation of linear transformations and
systems of linear equations. They are essential for performing operations
like addition, multiplication, and finding inverses, which are fundamental to
solving problems in linear algebra.

Q: Can linear algebra be self-taught, or is formal
education necessary?
A: Linear algebra can be self-taught through various resources, including
textbooks, online courses, and video lectures. However, formal education can
provide structured learning and guidance from experienced instructors.

Q: What modern technologies rely on linear algebra?
A: Modern technologies that rely on linear algebra include computer graphics,
machine learning algorithms, data analysis tools, and scientific simulations.
These applications leverage matrix operations to process and analyze large
datasets efficiently.

Q: Who is considered the founder of modern linear
algebra?
A: While no single person can be credited as the founder of modern linear
algebra, Arthur Cayley is often recognized for his significant contributions
to matrix theory, which laid the groundwork for contemporary understanding of
linear algebra.



Q: What are some common applications of linear
algebra in machine learning?
A: In machine learning, linear algebra is used for operations such as data
representation, optimization algorithms (like gradient descent), and training
models (like linear regression). Matrices represent datasets and
transformations, aiding in pattern recognition and prediction tasks.

Q: How has linear algebra influenced other areas of
mathematics?
A: Linear algebra has influenced various areas of mathematics, including
abstract algebra, functional analysis, and topology. Its concepts of vector
spaces and linear mappings are foundational in these fields, fostering deeper
mathematical understanding and research.
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  who created linear algebra: Handbook of Linear Algebra, Second Edition Leslie Hogben,
2013-11-26 With a substantial amount of new material, the Handbook of Linear Algebra, Second
Edition provides comprehensive coverage of linear algebra concepts, applications, and
computational software packages in an easy-to-use format. It guides you from the very elementary
aspects of the subject to the frontiers of current research. Along with revisions and updates
throughout, the second edition of this bestseller includes 20 new chapters. New to the Second
Edition Separate chapters on Schur complements, additional types of canonical forms, tensors,
matrix polynomials, matrix equations, special types of matrices, generalized inverses, matrices over
finite fields, invariant subspaces, representations of quivers, and spectral sets New chapters on
combinatorial matrix theory topics, such as tournaments, the minimum rank problem, and spectral
graph theory, as well as numerical linear algebra topics, including algorithms for structured matrix
computations, stability of structured matrix computations, and nonlinear eigenvalue problems More
chapters on applications of linear algebra, including epidemiology and quantum error correction
New chapter on using the free and open source software system Sage for linear algebra Additional
sections in the chapters on sign pattern matrices and applications to geometry Conjectures and open
problems in most chapters on advanced topics Highly praised as a valuable resource for anyone who
uses linear algebra, the first edition covered virtually all aspects of linear algebra and its
applications. This edition continues to encompass the fundamentals of linear algebra, combinatorial
and numerical linear algebra, and applications of linear algebra to various disciplines while also
covering up-to-date software packages for linear algebra computations.
  who created linear algebra: Handbook of Linear Algebra Leslie Hogben, 2006-11-02 The
Handbook of Linear Algebra provides comprehensive coverage of linear algebra concepts,
applications, and computational software packages in an easy-to-use handbook format. The
esteemed international contributors guide you from the very elementary aspects of the subject to the
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frontiers of current research. The book features an accessibl
  who created linear algebra: Linear Algebra Michael L. O'Leary, 2021-05-04 LINEAR
ALGEBRA EXPLORE A COMPREHENSIVE INTRODUCTORY TEXT IN LINEAR ALGEBRA WITH
COMPELLING SUPPLEMENTARY MATERIALS, INCLUDING A COMPANION WEBSITE AND
SOLUTIONS MANUALS Linear Algebra delivers a fulsome exploration of the central concepts in
linear algebra, including multidimensional spaces, linear transformations, matrices, matrix algebra,
determinants, vector spaces, subspaces, linear independence, basis, inner products, and
eigenvectors. While the text provides challenging problems that engage readers in the mathematical
theory of linear algebra, it is written in an accessible and simple-to-grasp fashion appropriate for
junior undergraduate students. An emphasis on logic, set theory, and functions exists throughout the
book, and these topics are introduced early to provide students with a foundation from which to
attack the rest of the material in the text. Linear Algebra includes accompanying material in the
form of a companion website that features solutions manuals for students and instructors. Finally,
the concluding chapter in the book includes discussions of advanced topics like generalized
eigenvectors, Schur’s Lemma, Jordan canonical form, and quadratic forms. Readers will also benefit
from the inclusion of: A thorough introduction to logic and set theory, as well as descriptions of
functions and linear transformations An exploration of Euclidean spaces and linear transformations
between Euclidean spaces, including vectors, vector algebra, orthogonality, the standard matrix,
Gauss-Jordan elimination, inverses, and determinants Discussions of abstract vector spaces,
including subspaces, linear independence, dimension, and change of basis A treatment on defining
geometries on vector spaces, including the Gram-Schmidt process Perfect for undergraduate
students taking their first course in the subject matter, Linear Algebra will also earn a place in the
libraries of researchers in computer science or statistics seeking an accessible and practical
foundation in linear algebra.
  who created linear algebra: Linear Algebra Ward Cheney, David Kincaid, 2012 Ward Cheney
and David Kincaid have developed Linear Algebra: Theory and Applications, Second Edition, a
multi-faceted introductory textbook, which was motivated by their desire for a single text that meets
the various requirements for differing courses within linear algebra. For theoretically-oriented
students, the text guides them as they devise proofs and deal with abstractions by focusing on a
comprehensive blend between theory and applications. For application-oriented science and
engineering students, it contains numerous exercises that help them focus on understanding and
learning not only vector spaces, matrices, and linear transformations, but uses of software tools
available for use in applied linear algebra. Using a flexible design, it is an ideal textbook for
instructors who wish to make their own choice regarding what material to emphasis, and to
accentuate those choices with homework assignments from a large variety of exercises, both in the
text and online.
  who created linear algebra: Linear Algebra Elliott Ward Cheney, David Ronald Kincaid, 2009
Systems of linear equations -- Vector spaces -- Matrix operations -- Determinants -- Vector subspaces
-- Eigensystems -- Inner-product vector spaces -- Additional topics.
  who created linear algebra: Research in Collegiate Mathematics Education VI Fernando
Hitt, Guershon Harel, Annie Selden, 2006 The sixth volume of Research in Collegiate Mathematics
Education presents state-of-the-art research on understanding, teaching, and learning mathematics
at the postsecondary level. The articles advance our understanding of collegiate mathematics
education while being readable by a wide audience of mathematicians interested in issues affecting
their own students. This is a collection of useful and informative research regarding the ways our
students think about and learn mathematics.The volume opens with studies on students' experiences
with calculus reform and on the effects of concept-based calculus instruction. The next study uses
technology and the van Hiele framework to help students construct concept images of sequential
convergence. The volume continues with studies ondeveloping and assessing specific competencies
in real analysis, on introductory complex analysis, and on using geometry in teaching and learning
linear algebra. It closes with a study on the processes used in proof construction and another on the



transition to graduate studies in mathematics. Whether they are specialists in education or
mathematicians interested in finding out about the field, readers will obtain new insights about
teaching and learning and will take away ideas that they canuse. Information for our distributors:
This series is published in cooperation with the Mathematical Association of America.
  who created linear algebra: Numerical Analysis: Historical Developments in the 20th Century
C. Brezinski, L. Wuytack, 2012-12-02 Numerical analysis has witnessed many significant
developments in the 20th century. This book brings together 16 papers dealing with historical
developments, survey papers and papers on recent trends in selected areas of numerical analysis,
such as: approximation and interpolation, solution of linear systems and eigenvalue problems,
iterative methods, quadrature rules, solution of ordinary-, partial- and integral equations. The papers
are reprinted from the 7-volume project of the Journal of Computational and Applied Mathematics on
'/homepage/sac/cam/na2000/index.htmlNumerical Analysis 2000'. An introductory survey paper
deals with the history of the first courses on numerical analysis in several countries and with the
landmarks in the development of important algorithms and concepts in the field.
  who created linear algebra: Methods in Computational Chemistry Stephen Wilson,
2013-12-01 Recent years have seen the proliferation of new computer designs that employ parallel
processing in one form or another in order to achieve maximum performance. Although the idea of
improving the performance of computing machines by carrying out parts of the computation
concurrently is not new (indeed, the concept was known to Babbage ), such machines have, until
fairly recently, been confined to a few specialist research laboratories. Nowadays, parallel
computers are commercially available and they are finding a wide range of applications in chemical
calculations. The purpose of this volume is to review the impact that the advent of concurrent
computation is already having, and is likely to have in the future, on chemical calculations. Although
the potential of concurrent computation is still far from its full realization, it is already clear that it
may turn out to be second in importance only to the introduction of the electronic digital computer
itself.
  who created linear algebra: Advanced Vibration Analysis S. Graham Kelly, 2006-12-19
Delineating a comprehensive theory, Advanced Vibration Analysis provides the bedrock for building
a general mathematical framework for the analysis of a model of a physical system undergoing
vibration. The book illustrates how the physics of a problem is used to develop a more specific
framework for the analysis of that problem. The author elucidates a general theory applicable to
both discrete and continuous systems and includes proofs of important results, especially proofs that
are themselves instructive for a thorough understanding of the result. The book begins with a
discussion of the physics of dynamic systems comprised of particles, rigid bodies, and deformable
bodies and the physics and mathematics for the analysis of a system with a
single-degree-of-freedom. It develops mathematical models using energy methods and presents the
mathematical foundation for the framework. The author illustrates the development and analysis of
linear operators used in various problems and the formulation of the differential equations
governing the response of a conservative linear system in terms of self-adjoint linear operators, the
inertia operator, and the stiffness operator. The author focuses on the free response of linear
conservative systems and the free response of non-self-adjoint systems. He explores three method
for determining the forced response and approximate methods of solution for continuous systems.
The use of the mathematical foundation and the application of the physics to build a framework for
the modeling and development of the response is emphasized throughout the book. The presence of
the framework becomes more important as the complexity of the system increases. The text builds
the foundation, formalizes it, and uses it in a consistent fashion including application to
contemporary research using linear vibrations.
  who created linear algebra: Numeric Computation and Statistical Data Analysis on the Java
Platform Sergei V. Chekanov, 2016-03-23 Numerical computation, knowledge discovery and
statistical data analysis integrated with powerful 2D and 3D graphics for visualization are the key
topics of this book. The Python code examples powered by the Java platform can easily be



transformed to other programming languages, such as Java, Groovy, Ruby and BeanShell. This book
equips the reader with a computational platform which, unlike other statistical programs, is not
limited by a single programming language. The author focuses on practical programming aspects
and covers a broad range of topics, from basic introduction to the Python language on the Java
platform (Jython), to descriptive statistics, symbolic calculations, neural networks, non-linear
regression analysis and many other data-mining topics. He discusses how to find regularities in
real-world data, how to classify data, and how to process data for knowledge discoveries. The code
snippets are so short that they easily fit into single pages. Numeric Computation and Statistical Data
Analysis on the Java Platform is a great choice for those who want to learn how statistical data
analysis can be done using popular programming languages, who want to integrate data analysis
algorithms in full-scale applications, and deploy such calculations on the web pages or
computational servers regardless of their operating system. It is an excellent reference for scientific
computations to solve real-world problems using a comprehensive stack of open-source Java libraries
included in the DataMelt (DMelt) project and will be appreciated by many data-analysis scientists,
engineers and students.
  who created linear algebra: Scientific Computing with MATLAB Dingyu Xue, YangQuan
Chen, 2018-09-03 Scientific Computing with MATLAB®, Second Edition improves students’ ability to
tackle mathematical problems. It helps students understand the mathematical background and find
reliable and accurate solutions to mathematical problems with the use of MATLAB, avoiding the
tedious and complex technical details of mathematics. This edition retains the structure of its
predecessor while expanding and updating the content of each chapter. The book bridges the gap
between problems and solutions through well-grouped topics and clear MATLAB example scripts
and reproducible MATLAB-generated plots. Students can effortlessly experiment with the scripts for
a deep, hands-on exploration. Each chapter also includes a set of problems to strengthen
understanding of the material.
  who created linear algebra: Algebra I N. Bourbaki, 1998-08-03 This softcover reprint of the
1974 English translation of the first three chapters of Bourbaki’s Algebre gives a thorough
exposition of the fundamentals of general, linear, and multilinear algebra. The first chapter
introduces the basic objects, such as groups and rings. The second chapter studies the properties of
modules and linear maps, and the third chapter discusses algebras, especially tensor algebras.
  who created linear algebra: Advanced NumPy Techniques: A Comprehensive Guide to Data
Analysis and Computation Peter Jones, 2025-01-18 Advanced NumPy Techniques: A Comprehensive
Guide to Data Analysis and Computation begins with a profound exploration of NumPy's core: the
powerful and efficient `ndarray` data structure, which serves as the foundation for Python's data
science ecosystem. The book covers universal functions for element-wise operations, broadcasting
semantics for operations on differently shaped arrays, and linear algebra computations within
NumPy. These principles will enable you to handle numerical problems with efficacy. The guide also
delves into random number generation and sampling techniques for simulations and probabilistic
analysis, and explores NumPy's file I/O functionality for effective data management. Throughout,
clear explanations are accompanied by insightful tips and best practices. Practical examples clarify
concepts, while common pitfalls are outlined to smooth your learning journey. This comprehensive
guide equips you with the knowledge to perform advanced computations, and craft algorithms with
NumPy, catering to both novices eager to learn and experienced analysts seeking to sharpen their
skills.
  who created linear algebra: Scientific Computing with Scala Vytautas Jancauskas, 2016-04-27
Learn to solve scientific computing problems using Scala and its numerical computing, data
processing, concurrency, and plotting libraries About This Book Parallelize your numerical
computing code using convenient and safe techniques. Accomplish common high-performance,
scientific computing goals in Scala. Learn about data visualization and how to create high-quality
scientific plots in Scala Who This Book Is For Scientists and engineers who would like to use Scala
for their scientific and numerical computing needs. A basic familiarity with undergraduate level



mathematics and statistics is expected but not strictly required. A basic knowledge of Scala is
required as well as the ability to write simple Scala programs. However, complicated programming
concepts are not used in the book. Anyone who wants to explore using Scala for writing scientific or
engineering software will benefit from the book. What You Will Learn Write and read a variety of
popular file formats used to store scientific data Use Breeze for linear algebra, optimization, and
digital signal processing Gain insight into Saddle for data analysis Use ScalaLab for interactive
computing Quickly and conveniently write safe parallel applications using Scala's parallel collections
Implement and deploy concurrent programs using the Akka framework Use the Wisp plotting library
to produce scientific plots Visualize multivariate data using various visualization techniques In Detail
Scala is a statically typed, Java Virtual Machine (JVM)-based language with strong support for
functional programming. There exist libraries for Scala that cover a range of common scientific
computing tasks – from linear algebra and numerical algorithms to convenient and safe
parallelization to powerful plotting facilities. Learning to use these to perform common scientific
tasks will allow you to write programs that are both fast and easy to write and maintain. We will
start by discussing the advantages of using Scala over other scientific computing platforms. You will
discover Scala packages that provide the functionality you have come to expect when writing
scientific software. We will explore using Scala's Breeze library for linear algebra, optimization, and
signal processing. We will then proceed to the Saddle library for data analysis. If you have
experience in R or with Python's popular pandas library you will learn how to translate those skills to
Saddle. If you are new to data analysis, you will learn basic concepts of Saddle as well. Well will
explore the numerical computing environment called ScalaLab. It comes bundled with a lot of
scientific software readily available. We will use it for interactive computing, data analysis, and
visualization. In the following chapters, we will explore using Scala's powerful parallel collections for
safe and convenient parallel programming. Topics such as the Akka concurrency framework will be
covered. Finally, you will learn about multivariate data visualization and how to produce
professional-looking plots in Scala easily. After reading the book, you should have more than enough
information on how to start using Scala as your scientific computing platform Style and approach
Examples are provided on how to use Scala to do basic numerical and scientific computing tasks. All
the concepts are illustrated with more involved examples in each chapter. The goal of the book is to
allow you to translate existing experience in scientific computing to Scala.
  who created linear algebra: Public-Key Cryptography – PKC 2021 Juan A. Garay,
2021-04-30 The two-volume proceedings set LNCS 12710 and 12711 constitutes the proceedings of
the 24th IACR International Conference on Practice and Theory of Public Key Cryptography, PKC
2021, which was held online during May 10-13, 2021. The conference was originally planned to take
place in Edinburgh, UK, but had to change to an online format due to the COVID-19 pandemic. The
52 papers included in these proceedings were carefully reviewed and selected from 156
submissions. They focus on all aspects of public-key cryptography, covering theory, implementations
and applications. This year, post-quantum cryptography, PQC constructions and cryptanalysis
received special attention.
  who created linear algebra: Computer Algebra Systems Victor Aladjev, 2004 Book
Description The book represents a library of well-designed software, which well supplements the
already available Maple software with the orientation towards the widest circle of the Maple users,
greatly enhancing its usability and effectiveness. The current library version contains tools (more
than 570 procedures and program modules) that are oriented onto wide enough spheres of
computing and information processing. The library is structurally similar to the main Maple library
and is supplied with the advanced Help system about the tools located in it. In addition, the library is
logically connected with the main Maple library, providing access to the tools contained in it
similarly to the package tools. The library will be of special interest above all to those who use Maple
of releases 6 - 9.5 not only as a highly intellectual calculator but also as environment for
programming of different problems in own professional activities. The represented source codes of
the library tools, using both the effective and the non-standard technique, can serve as an useful



enough practical programming guide on the Maple language. Author Biography Professor Aladjev V.
was born on June 14, 1942 in the town Grodno (Byelorussia). Now, he is the First vice-president of
the International Academy of Noosphere and the president of Tallinn Research Group, whose
scientific results have received international recognition, first, in the field of mathematical theory of
Cellular Automata (CA). He is member of a series of Russian and International Academies. Aladjev V.
is the author of more than 300 scientific publications, including 60 books, published in many
countries. He participates as a member of the organizing committee and/or a guest lecturer in many
international scientific forums in mathematics and cybernetics. Category:
NonFiction/Science/Mathematics/Mathematical & Statistical Software/Algebra
  who created linear algebra: Understanding Correlation Matrices Alexandria Hadd, Joseph Lee
Rodgers, 2020-11-29 Correlation matrices (along with their unstandardized counterparts, covariance
matrices) underlie the majority the statistical methods that researchers use today. A correlation
matrix is more than a matrix filled with correlation coefficients. The value of one correlation in the
matrix puts constraints on the values of the others, and the multivariate implications of this
statement is a major theme of the volume. Alexandria Hadd and Joseph Lee Rodgers cover many
features of correlations matrices including statistical hypothesis tests, their role in factor analysis
and structural equation modeling, and graphical approaches. They illustrate the discussion with a
wide range of lively examples including correlations between intelligence measured at different ages
through adolescence; correlations between country characteristics such as public health
expenditures, health life expectancy, and adult mortality; correlations between well-being and
state-level vital statistics; correlations between the racial composition of cities and professional
sports teams; and correlations between childbearing intentions and childbearing outcomes over the
reproductive life course. This volume may be used effectively across a number of disciplines in both
undergraduate and graduate statistics classrooms, and also in the research laboratory.
  who created linear algebra: Parallel Processing and Applied Mathematics Roman
Wyrzykowski, 2008-05-26 This book constitutes the thoroughly refereed post-conference
proceedings of the 7th International Conference on Parallel Processing and Applied Mathematics,
PPAM 2007, held in Gdansk, Poland, in September 2007. The 63 revised full papers of the main
conference presented together with 85 revised workshop papers were carefully reviewed and
selected from over 250 initial submissions. The papers are organized in topical sections on
parallel/distributed architectures and mobile computing, numerical algorithms and parallel
numerics, parallel and distributed non-numerical algorithms, environments and tools for as well as
applications of parallel/distributed/grid computing, evolutionary computing, meta-heuristics and
neural networks. The volume proceeds with the outcome of 11 workshops and minisymposia dealing
with novel data formats and algorithms for dense linear algebra computations, combinatorial tools
for parallel sparse matrix computations, grid applications and middleware, large scale computations
on grids, models, algorithms and methodologies for grid-enabled computing environments,
scheduling for parallel computing, language-based parallel programming models, performance
evaluation of parallel applications on large-scale systems, parallel computational biology, high
performance computing for engineering applications, and the minisymposium on interval analysis.
  who created linear algebra: Principles of Mathematics in Operations Research Levent
Kandiller, 2006-12-18 Principles of Mathematics in Operations Research is a comprehensive survey
of the mathematical concepts and principles of industrial mathematics. Its purpose is to provide
students and professionals with an understanding of the fundamental mathematical principles used
in Industrial Mathematics/OR in modeling problems and application solutions. All the concepts
presented in each chapter have undergone the learning scrutiny of the author and his students. The
conceptual relationships within the chapter material have been developed in the classroom
experience working with the students' level of understanding. The illustrative material throughout
the book (i.e., worked-out problems and examples of the mathematical principles) was refined for
student comprehension as the manuscript developed through its iterations, and the chapter
exercises are refined from the previous year's exercises. In sum, the author has carefully developed



a pedagogically strong survey textbook of OR and Industrial Mathematics.
  who created linear algebra: Hands-On High Performance with Go Bob Strecansky, 2020-03-24
Proven methodologies and concurrency techniques that will help you write faster and better code
with Go programming Key FeaturesExplore Go’s profiling tools to write faster programs by
identifying and fixing bottlenecksAddress Go-specific performance issues such as memory allocation
and garbage collectionDelve into the subtleties of concurrency and discover how to successfully
implement it in everyday applicationsBook Description Go is an easy-to-write language that is
popular among developers thanks to its features such as concurrency, portability, and ability to
reduce complexity. This Golang book will teach you how to construct idiomatic Go code that is
reusable and highly performant. Starting with an introduction to performance concepts, you’ll
understand the ideology behind Go’s performance. You’ll then learn how to effectively implement Go
data structures and algorithms along with exploring data manipulation and organization to write
programs for scalable software. This book covers channels and goroutines for parallelism and
concurrency to write high-performance code for distributed systems. As you advance, you’ll learn
how to manage memory effectively. You’ll explore the compute unified device architecture (CUDA)
application programming interface (API), use containers to build Go code, and work with the Go
build cache for quicker compilation. You’ll also get to grips with profiling and tracing Go code for
detecting bottlenecks in your system. Finally, you’ll evaluate clusters and job queues for
performance optimization and monitor the application for performance regression. By the end of this
Go programming book, you’ll be able to improve existing code and fulfill customer requirements by
writing efficient programs. What you will learnOrganize and manipulate data effectively with
clusters and job queuesExplore commonly applied Go data structures and algorithmsWrite
anonymous functions in Go to build reusable appsProfile and trace Go apps to reduce bottlenecks
and improve efficiencyDeploy, monitor, and iterate Go programs with a focus on performanceDive
into memory management and CPU and GPU parallelism in GoWho this book is for This Golang book
is a must for developers and professionals who have an intermediate-to-advanced understanding of
Go programming, and are interested in improving their speed of code execution.
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