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Numerical Linear Algebra Nov 01 2022 A concise, insightful, and elegant introduction to the field of
numerical linear algebra. Designed for use as a stand-alone textbook in a one-semester, graduate-level
course in the topic, it has already been class-tested by MIT and Cornell graduate students from all
fields of mathematics, engineering, and the physical sciences. The authors' clear, inviting style and
evident love of the field, along with their eloquent presentation of the most fundamental ideas in
numerical linear algebra, make it popular with teachers and students alike.
Modern Computer Arithmetic Nov 28 2019 Modern Computer Arithmetic focuses on arbitrary-precision
algorithms for efficiently performing arithmetic operations such as addition, multiplication and division,
and their connections to topics such as modular arithmetic, greatest common divisors, the Fast Fourier
Transform (FFT), and the computation of elementary and special functions. Brent and Zimmermann
present algorithms that are ready to implement in your favourite language, while keeping a high-level
description and avoiding too low-level or machine-dependent details. The book is intended for anyone
interested in the design and implementation of efficient high-precision algorithms for computer
arithmetic, and more generally efficient multiple-precision numerical algorithms. It may also be used in a
graduate course in mathematics or computer science, for which exercises are included. These vary
considerably in difficulty, from easy to small research projects, and expand on topics discussed in the
text. Solutions to selected exercises are available from the authors.
Scientific Computing Nov 20 2021 This book differs from traditional numerical analysis texts in that it
focuses on the motivation and ideas behind the algorithms presented rather than on detailed analyses
of them. It presents a broad overview of methods and software for solving mathematical problems
arising in computational modeling and data analysis, including proper problem formulation, selection of
effective solution algorithms, and interpretation of results.? In the 20 years since its original publication,
the modern, fundamental perspective of this book has aged well, and it continues to be used in the
classroom. This Classics edition has been updated to include pointers to Python software and the
Chebfun package, expansions on barycentric formulation for Lagrange polynomial interpretation and

stochastic methods, and the availability of about 100 interactive educational modules that dynamically
illustrate the concepts and algorithms in the book. Scientific Computing: An Introductory Survey,
Second Edition is intended as both a textbook and a reference for computationally oriented disciplines
that need to solve mathematical problems.
Programming for Computations - Python Sep 06 2020 This book presents computer programming as a
key method for solving mathematical problems. There are two versions of the book, one for MATLAB
and one for Python. The book was inspired by the Springer book TCSE 6: A Primer on Scientific
Programming with Python (by Langtangen), but the style is more accessible and concise, in keeping
with the needs of engineering students. The book outlines the shortest possible path from no previous
experience with programming to a set of skills that allows the students to write simple programs for
solving common mathematical problems with numerical methods in engineering and science courses.
The emphasis is on generic algorithms, clean design of programs, use of functions, and automatic tests
for verification.
Introduction to Partial Differential Equations May 15 2021 This textbook is designed for a one year
course covering the fundamentals of partial differential equations, geared towards advanced
undergraduates and beginning graduate students in mathematics, science, engineering, and
elsewhere. The exposition carefully balances solution techniques, mathematical rigor, and significant
applications, all illustrated by numerous examples. Extensive exercise sets appear at the end of almost
every subsection, and include straightforward computational problems to develop and reinforce new
techniques and results, details on theoretical developments and proofs, challenging projects both
computational and conceptual, and supplementary material that motivates the student to delve further
into the subject. No previous experience with the subject of partial differential equations or Fourier
theory is assumed, the main prerequisites being undergraduate calculus, both one- and multi-variable,
ordinary differential equations, and basic linear algebra. While the classical topics of separation of
variables, Fourier analysis, boundary value problems, Green's functions, and special functions continue
to form the core of an introductory course, the inclusion of nonlinear equations, shock wave dynamics,
symmetry and similarity, the Maximum Principle, financial models, dispersion and solutions, Huygens'
Principle, quantum mechanical systems, and more make this text well attuned to recent developments
and trends in this active field of contemporary research. Numerical approximation schemes are an
important component of any introductory course, and the text covers the two most basic approaches:
finite differences and finite elements.
Complex Variables and Analytic Functions: An Illustrated Introduction Jul 17 2021 At almost all
academic institutions worldwide, complex variables and analytic functions are utilized in courses on
applied mathematics, physics, engineering, and other related subjects. For most students, formulas
alone do not provide a sufficient introduction to this widely taught material, yet illustrations of functions
are sparse in current books on the topic. This is the first primary introductory textbook on complex
variables and analytic functions to make extensive use of functional illustrations. Aiming to reach
undergraduate students entering the world of complex variables and analytic functions, this book
utilizes graphics to visually build on familiar cases and illustrate how these same functions extend
beyond the real axis. It covers several important topics that are omitted in nearly all recent texts,
including techniques for analytic continuation and discussions of elliptic functions and of Wiener‒Hopf
methods. It also presents current advances in research, highlighting the subjectʼs active and fascinating
frontier. The primary audience for this textbook is undergraduate students taking an introductory course
on complex variables and analytic functions. It is also geared toward graduate students taking a second
semester course on these topics, engineers and physicists who use complex variables in their work,
and students and researchers at any level who want a reference book on the subject.
Fundamentals of Matrix Computations Feb 09 2021 The use of numerical methods continues to
expand rapidly. At their heart lie matrix computations. Written in a clear, expository style, it allows
students and professionals to build confidence in themselves by putting the theory behind matrix
computations into practice instantly. Algorithms that allow students to work examples and write

programs introduce each chapter. The book then moves on to discuss more complicated theoretical
material. Using a step-by-step approach, it introduces mathematical material only as it is needed.
Exercises range from routine computations and verifications to extensive programming projects and
challenging proofs.
A Logical Approach to Discrete Math Nov 08 2020 Here, the authors strive to change the way logic and
discrete math are taught in computer science and mathematics: while many books treat logic simply as
another topic of study, this one is unique in its willingness to go one step further. The book traets logic
as a basic tool which may be applied in essentially every other area.
Numerical Linear Algebra and Applications, Second Edition Jan 23 2022 Full of features and
applications, this acclaimed textbook for upper undergraduate level and graduate level students
includes all the major topics of computational linear algebra, including solution of a system of linear
equations, least-squares solutions of linear systems, computation of eigenvalues, eigenvectors, and
singular value problems. Drawing from numerous disciplines of science and engineering, the author
covers a variety of motivating applications. When a physical problem is posed, the scientific and
engineering significance of the solution is clearly stated. Each chapter contains a summary of the
important concepts developed in that chapter, suggestions for further reading, and numerous exercises,
both theoretical and MATLAB and MATCOM based. The author also provides a list of key words for
quick reference. The MATLAB toolkit available online, 'MATCOM', contains implementations of the
major algorithms in the book and will enable students to study different algorithms for the same
problem, comparing efficiency, stability, and accuracy.
Computer Methods for Ordinary Differential Equations and Differential-Algebraic Equations Apr 13
2021 This book contains all the material necessary for a course on the numerical solution of differential
equations.
Finite Difference Computing with PDEs Dec 30 2019 This book is open access under a CC BY 4.0
license. This easy-to-read book introduces the basics of solving partial differential equations by means
of finite difference methods. Unlike many of the traditional academic works on the topic, this book was
written for practitioners. Accordingly, it especially addresses: the construction of finite difference
schemes, formulation and implementation of algorithms, verification of implementations, analyses of
physical behavior as implied by the numerical solutions, and how to apply the methods and software to
solve problems in the fields of physics and biology.
Numerical Methods in Scientific Computing: Oct 08 2020 This work addresses the increasingly
important role of numerical methods in science and engineering. It combines traditional and welldeveloped topics with other material such as interval arithmetic, elementary functions, operator series,
convergence acceleration, and continued fractions.
Solving ODEs with MATLAB Mar 01 2020 This book, first published in 2003, provides a concise but
sound treatment of ODEs, including IVPs, BVPs, and DDEs.
Applied Numerical Linear Algebra Aug 25 2019 This comprehensive textbook is designed for first-year
graduate students from a variety of engineering and scientific disciplines.
Linear Algebra and Learning from Data Feb 21 2022 Linear algebra and the foundations of deep
learning, together at last! From Professor Gilbert Strang, acclaimed author of Introduction to Linear
Algebra, comes Linear Algebra and Learning from Data, the first textbook that teaches linear algebra
together with deep learning and neural nets. This readable yet rigorous textbook contains a complete
course in the linear algebra and related mathematics that students need to know to get to grips with
learning from data. Included are: the four fundamental subspaces, singular value decompositions,
special matrices, large matrix computation techniques, compressed sensing, probability and statistics,
optimization, the architecture of neural nets, stochastic gradient descent and backpropagation.
Nonlinear Programming Aug 06 2020 COMPREHENSIVE COVERAGE OF NONLINEAR
PROGRAMMING THEORY AND ALGORITHMS, THOROUGHLY REVISED AND EXPANDED
Nonlinear Programming: Theory and Algorithms̶now in an extensively updated Third
Edition̶addresses the problem of optimizing an objective function in the presence of equality and

inequality constraints. Many realistic problems cannot be adequately represented as a linear program
owing to the nature of the nonlinearity of the objective function and/or the nonlinearity of any
constraints. The Third Edition begins with a general introduction to nonlinear programming with
illustrative examples and guidelines for model construction. Concentration on the three major parts of
nonlinear programming is provided: Convex analysis with discussion of topological properties of convex
sets, separation and support of convex sets, polyhedral sets, extreme points and extreme directions of
polyhedral sets, and linear programming Optimality conditions and duality with coverage of the nature,
interpretation, and value of the classical Fritz John (FJ) and the Karush-Kuhn-Tucker (KKT) optimality
conditions; the interrelationships between various proposed constraint qualifications; and Lagrangian
duality and saddle point optimality conditions Algorithms and their convergence, with a presentation of
algorithms for solving both unconstrained and constrained nonlinear programming problems Important
features of the Third Edition include: New topics such as second interior point methods, nonconvex
optimization, nondifferentiable optimization, and more Updated discussion and new applications in each
chapter Detailed numerical examples and graphical illustrations Essential coverage of modeling and
formulating nonlinear programs Simple numerical problems Advanced theoretical exercises The book is
a solid reference for professionals as well as a useful text for students in the fields of operations
research, management science, industrial engineering, applied mathematics, and also in engineering
disciplines that deal with analytical optimization techniques. The logical and self-contained format
uniquely covers nonlinear programming techniques with a great depth of information and an abundance
of valuable examples and illustrations that showcase the most current advances in nonlinear problems.
Introduction to Scientific Computing and Data Analysis Jun 23 2019 This textbook provides and
introduction to numerical computing and its applications in science and engineering. The topics covered
include those usually found in an introductory course, as well as those that arise in data analysis. This
includes optimization and regression based methods using a singular value decomposition. The
emphasis is on problem solving, and there are numerous exercises throughout the text concerning
applications in engineering and science. The essential role of the mathematical theory underlying the
methods is also considered, both for understanding how the method works, as well as how the error in
the computation depends on the method being used. The MATLAB codes used to produce most of the
figures and data tables in the text are available on the authorʼs website and SpringerLink.
Schwarz-Christoffel Mapping Jun 15 2021 This book provides a comprehensive look at the SchwarzChristoffel transformation, including its history and foundations, practical computation, common and
less common variations, and many applications in fields such as electromagnetism, fluid flow, design
and inverse problems, and the solution of linear systems of equations. It is an accessible resource for
engineers, scientists, and applied mathematicians who seek more experience with theoretical or
computational conformal mapping techniques. The most important theoretical results are stated and
proved, but the emphasis throughout remains on concrete understanding and implementation, as
evidenced by the 76 figures based on quantitatively correct illustrative examples. There are over 150
classical and modern reference works cited for readers needing more details. There is also a brief
appendix illustrating the use of the Schwarz-Christoffel Toolbox for MATLAB, a package for
computation of these maps.
Against the Grain Apr 25 2022
Journal of the American Statistical Association Jul 05 2020
Spectral Methods in MATLAB Aug 30 2022 Mathematics of Computing -- Numerical Analysis.
Numerical Linear Algebra Jun 27 2022 Numerical Linear Algebra is a concise, insightful, and elegant
introduction to the field of numerical linear algebra.
Handbook of Mathematics for Engineers and Scientists Dec 22 2021 The Handbook of Mathematics
for Engineers and Scientists covers the main fields of mathematics and focuses on the methods used
for obtaining solutions of various classes of mathematical equations that underlie the mathematical
modeling of numerous phenomena and processes in science and technology. To accommodate
different mathematical backgrounds, the preeminent authors outline the material in a simplified,

schematic manner, avoiding special terminology wherever possible. Organized in ascending order of
complexity, the material is divided into two parts. The first part is a coherent survey of the most
important definitions, formulas, equations, methods, and theorems. It covers arithmetic, elementary and
analytic geometry, algebra, differential and integral calculus, special functions, calculus of variations,
and probability theory. Numerous specific examples clarify the methods for solving problems and
equations. The second part provides many in-depth mathematical tables, including those of exact
solutions of various types of equations. This concise, comprehensive compendium of mathematical
definitions, formulas, and theorems provides the foundation for exploring scientific and technological
phenomena.
Approximation Theory and Approximation Practice, Extended Edition Sep 30 2022 This is a textbook
on classical polynomial and rational approximation theory for the twenty-first century. Aimed at
advanced undergraduates and graduate students across all of applied mathematics, it uses MATLAB to
teach the field s most important ideas and results. Approximation Theory and Approximation Practice,
Extended Edition differs fundamentally from other works on approximation theory in a number of ways:
its emphasis is on topics close to numerical algorithms; concepts are illustrated with Chebfun; and each
chapter is a PUBLISHable MATLAB M-file, available online. The book centers on theorems and
methods for analytic functions, which appear so often in applications, rather than on functions at the
edge of discontinuity with their seductive theoretical challenges. Original sources are cited rather than
textbooks, and each item in the bibliography is accompanied by an editorial comment. In addition, each
chapter has a collection of exercises, which span a wide range from mathematical theory to Chebfunbased numerical experimentation. This textbook is appropriate for advanced undergraduate or graduate
students who have an understanding of numerical analysis and complex analysis. It is also appropriate
for seasoned mathematicians who use MATLAB.
Numerical Methods for Scientific Computing Mar 13 2021 Scientists and engineers often use
algorithms without fully knowing what's happening inside them. This blind faith can lead to inefficient
solutions and sometimes flat-out wrong ones. This book breaks open the algorithmic black boxes to
help you understand how they work and why they can break down. Ideal for first-year graduate
students, this book works to build both the intuitive understanding of underlying mathematical theory
and useful skills for research. Examples worked out in detail provide a practical guide for using
numerical methods in linear algebra, numerical analysis, and partial differential equations.
The SIAM 100-digit Challenge Sep 18 2021 This book takes readers on a thrilling tour of some of the
most important and powerful areas of contemporary numerical mathematics. The tour is organized
along the 10 problems of the SIAM 100-Digit Challenge, a contest posed by Nick Trefethen of Oxford
University in the January/February 2002 issue of SIAM News. The complete story of the contest as well
as a lively interview with Nick Trefethen are also included. The authors, members of teams that solved
all 10 problems, show in detail multiple approaches for solving each problem, ranging from elementary
to sophisticated, from brute-force to schemes that can be scaled to provide thousands of digits of
accuracy and that can solve even larger related problems. The authors touch on virtually every major
technique of modern numerical analysis: matrix computation, iterative linear methods, limit extrapolation
and convergence acceleration, numerical quadrature, contour integration, discretization of PDEs, global
optimization, Monte Carlo and evolutionary algorithms, error control, interval and high-precision
arithmetic, and many more.
Python for Scientists Apr 01 2020 Scientific Python is taught from scratch in this book via copious,
downloadable, useful and adaptable code snippets. Everything the working scientist needs to know is
covered, quickly providing researchers and research students with the skills to start using Python
effectively.
Numerical Computing with MATLAB Dec 10 2020 A revised textbook for introductory courses in
numerical methods, MATLAB and technical computing, which emphasises the use of mathematical
software.
Numerical Methods Aug 18 2021 A rigorous and comprehensive introduction to numerical analysis

Numerical Methods provides a clear and concise exploration of standard numerical analysis topics, as
well as nontraditional ones, including mathematical modeling, Monte Carlo methods, Markov chains,
and fractals. Filled with appealing examples that will motivate students, the textbook considers modern
application areas, such as information retrieval and animation, and classical topics from physics and
engineering. Exercises use MATLAB and promote understanding of computational results. The book
gives instructors the flexibility to emphasize different aspects̶design, analysis, or computer
implementation̶of numerical algorithms, depending on the background and interests of students.
Designed for upper-division undergraduates in mathematics or computer science classes, the textbook
assumes that students have prior knowledge of linear algebra and calculus, although these topics are
reviewed in the text. Short discussions of the history of numerical methods are interspersed throughout
the chapters. The book also includes polynomial interpolation at Chebyshev points, use of the MATLAB
package Chebfun, and a section on the fast Fourier transform. Supplementary materials are available
online. Clear and concise exposition of standard numerical analysis topics Explores nontraditional
topics, such as mathematical modeling and Monte Carlo methods Covers modern applications,
including information retrieval and animation, and classical applications from physics and engineering
Promotes understanding of computational results through MATLAB exercises Provides flexibility so
instructors can emphasize mathematical or applied/computational aspects of numerical methods or a
combination Includes recent results on polynomial interpolation at Chebyshev points and use of the
MATLAB package Chebfun Short discussions of the history of numerical methods interspersed
throughout Supplementary materials available online
Learning MATLAB Jun 03 2020 A handbook for MATLAB which gives a focused approach to the
software for students and professional researchers.
Matrix Theory Mar 25 2022 Mathematically rigorous introduction covers vector and matrix norms, the
condition-number of a matrix, positive and irreducible matrices, much more. Only elementary algebra
and calculus required. Includes problem-solving exercises. 1968 edition.
Programming for Computations - MATLAB/Octave Jan 29 2020 This book presents computer
programming as a key method for solving mathematical problems. There are two versions of the book,
one for MATLAB and one for Python. The book was inspired by the Springer book TCSE 6: A Primer on
Scientific Programming with Python (by Langtangen), but the style is more accessible and concise, in
keeping with the needs of engineering students. The book outlines the shortest possible path from no
previous experience with programming to a set of skills that allows the students to write simple
programs for solving common mathematical problems with numerical methods in engineering and
science courses. The emphasis is on generic algorithms, clean design of programs, use of functions,
and automatic tests for verification.
Mathematics for Machine Learning May 27 2022 Distills key concepts from linear algebra, geometry,
matrices, calculus, optimization, probability and statistics that are used in machine learning.
A Second Course in Linear Algebra May 03 2020 A second course in linear algebra for undergraduates
in mathematics, computer science, physics, statistics, and the biological sciences.
Numerical Methods for Large Eigenvalue Problems Jan 11 2021 This revised edition discusses
numerical methods for computing eigenvalues and eigenvectors of large sparse matrices. It provides an
in-depth view of the numerical methods that are applicable for solving matrix eigenvalue problems that
arise in various engineering and scientific applications. Each chapter was updated by shortening or
deleting outdated topics, adding topics of more recent interest, and adapting the Notes and References
section. Significant changes have been made to Chapters 6 through 8, which describe algorithms and
their implementations and now include topics such as the implicit restart techniques, the JacobiDavidson method, and automatic multilevel substructuring.
Applied Linear Algebra Oct 20 2021 This textbook develops the essential tools of linear algebra, with
the goal of imparting technique alongside contextual understanding. Applications go hand-in-hand with
theory, each reinforcing and explaining the other. This approach encourages students to develop not
only the technical proficiency needed to go on to further study, but an appreciation for when, why, and

how the tools of linear algebra can be used across modern applied mathematics. Providing an
extensive treatment of essential topics such as Gaussian elimination, inner products and norms, and
eigenvalues and singular values, this text can be used for an in-depth first course, or an applicationdriven second course in linear algebra. In this second edition, applications have been updated and
expanded to include numerical methods, dynamical systems, data analysis, and signal processing,
while the pedagogical flow of the core material has been improved. Throughout, the text emphasizes
the conceptual connections between each application and the underlying linear algebraic techniques,
thereby enabling students not only to learn how to apply the mathematical tools in routine contexts, but
also to understand what is required to adapt to unusual or emerging problems. No previous knowledge
of linear algebra is needed to approach this text, with single-variable calculus as the only formal
prerequisite. However, the reader will need to draw upon some mathematical maturity to engage in the
increasing abstraction inherent to the subject. Once equipped with the main tools and concepts from
this book, students will be prepared for further study in differential equations, numerical analysis, data
science and statistics, and a broad range of applications. The first authorʼs text, Introduction to Partial
Differential Equations, is an ideal companion volume, forming a natural extension of the linear
mathematical methods developed here.
Discrete Mathematics with Applications Oct 27 2019 Known for its accessible, precise approach, Epp's
DISCRETE MATHEMATICS WITH APPLICATIONS, 5th Edition, introduces discrete mathematics with
clarity and precision. Coverage emphasizes the major themes of discrete mathematics as well as the
reasoning that underlies mathematical thought. Students learn to think abstractly as they study the
ideas of logic and proof. While learning about logic circuits and computer addition, algorithm analysis,
recursive thinking, computability, automata, cryptography and combinatorics, students discover that
ideas of discrete mathematics underlie and are essential to todayʼs science and technology. The
authorʼs emphasis on reasoning provides a foundation for computer science and upper-level
mathematics courses. Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
Service Oriented, Holonic and Multi-agent Manufacturing Systems for Industry of the Future Jul 25
2019 This proceedings book presents selected peer-reviewed papers from the 9th International
Workshop on ʻService Oriented, Holonic and Multi-agent Manufacturing Systems for the Industry of the
Futureʼ organized by Universitat Politècnica de València, Spain, and held on October 3‒4, 2019. The
SOHOMA 2019 Workshop aimed to foster innovation in the digital transformation of manufacturing and
logistics by promoting new concepts and methods and solutions through service orientation in holonic
and agent-based control with distributed intelligence. The book provides insights into the theme of the
SOHOMAʼ19 Workshop ‒ ʻSmart anything everywhere ‒ the vertical and horizontal manufacturing
integration, ʼ addressing ʻIndustry of the Futureʼ (IoF), a term used to describe the 4th industrial
revolution initiated by a new generation of adaptive, fully connected, analytical and highly efficient
robotized manufacturing systems. This global IoF model describes a new stage of manufacturing, that
is fully automatized and uses advanced information, communication and control technologies such as
industrial IoT, cyber-physical production systems, cloud manufacturing, resource virtualization, product
intelligence, and digital twin, edge and fog computing. It presents the IoF interconnection of distributed
manufacturing entities using a ʻsystem-of-systemsʼ approach, discussing new types of highly
interconnected and self-organizing production resources in the entire value chain; and new types of
intelligent decision-making support based on from real-time production data collected from resources,
products and machine learning processing. This book is intended for researchers and engineers
working in the manufacturing value chain, and specialists developing computer-based control and
robotics solutions for the ʻIndustry of the Futureʼ. It is also a valuable resource for masterʼs and Ph.D.
students in engineering sciences programs.
A First Course in the Numerical Analysis of Differential Equations Sep 26 2019 lead the reader to a
theoretical understanding of the subject without neglecting its practical aspects. The outcome is a
textbook that is mathematically honest and rigorous and provides its target audience with a wide range

of skills in both ordinary and partial differential equations." --Book Jacket.
An Introduction to Financial Option Valuation Jul 29 2022 This book is intended for use in a rigorous
introductory PhD level course in econometrics, or in a field course in econometric theory. It covers the
measure-theoretical foundation of probability theory, the multivariate normal distribution with its
application to classical linear regression analysis, various laws of large numbers, central limit theorems
and related results for independent random variables as well as for stationary time series, with
applications to asymptotic inference of M-estimators, and maximum likelihood theory. Some chapters
have their own appendices containing the more advanced topics and/or difficult proofs. Moreover, there
are three appendices with material that is supposed to be known. Appendix I contains a comprehensive
review of linear algebra, including all the proofs. Appendix II reviews a variety of mathematical topics
and concepts that are used throughout the main text, and Appendix III reviews complex analysis.
Therefore, this book is uniquely self-contained.
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