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This book offers an introduction to the algorithmicnumerical thinking using basic problems of linear
algebra. By focusing on linear algebra, it ensures a
stronger thematic coherence than is otherwise found
in introductory lectures on numerics. The book
highlights the usefulness of matrix partitioning
compared to a component view, leading not only to a
clearer notation and shorter algorithms, but also to
significant runtime gains in modern computer
architectures. The algorithms and accompanying
numerical examples are given in the programming
environment MATLAB, and additionally – in an
appendix – in the future-oriented, freely accessible
programming language Julia. This book is suitable
for a two-hour lecture on numerical linear algebra
from the second semester of a bachelor's degree in
mathematics.
This book provides a comprehensive look at the
Schwarz-Christoffel 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
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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.
This book distinguishes itself from the many other
textbooks on the topic of linear algebra by including
mathematical and computational chapters along with
examples and exercises with Matlab. In recent
years, the use of computers in many areas of
engineering and science has made it essential for
students to get training in numerical methods and
computer programming. Here, the authors use both
Matlab and SciLab software as well as covering core
standard material. It is intended for libraries;
scientists and researchers; pharmaceutical industry.
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
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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
application-driven 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 author’s text, Introduction to
Partial Differential Equations, is an ideal companion
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volume, forming a natural extension of the linear
mathematical methods developed here.
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 Chebfun-based
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.
Mathematics of Computing -- Numerical Analysis.
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In many important areas of scientific computing,
polynomials in one or more variables are employed
in the mathematical modeling of real-life
phenomena; yet most of classical computer algebra
assumes exact rational data. This book is the first
comprehensive treatment of the emerging area of
numerical polynomial algebra, an area that falls
between classical numerical analysis and classical
computer algebra but, surprisingly, has received little
attention so far. The author introduces a conceptual
framework that permits the meaningful solution of
various algebraic problems with multivariate
polynomial equations whose coefficients have some
indeterminacy; for this purpose, he combines
approaches of both numerical linear algebra and
commutative algebra. For the application scientist,
Numerical Polynomial Algebra provides both a
survey of polynomial problems in scientific
computing that may be solved numerically and a
guide to their numerical treatment. In addition, the
book provides both introductory sections and novel
extensions of numerical analysis and computer
algebra, making it accessible to the reader with
expertise in either one of these areas.
Numerical Linear AlgebraSIAM
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
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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 Jacobi-Davidson
method, and automatic multilevel substructuring.
Revised and updated, the third edition of Golub and
Van Loan's classic text in computer science provides
essential information about the mathematical
background and algorithmic skills required for the
production of numerical software. This new edition
includes thoroughly revised chapters on matrix
multiplication problems and parallel matrix
computations, expanded treatment of CS
decomposition, an updated overview of floating point
arithmetic, a more accurate rendition of the modified
Gram-Schmidt process, and new material devoted to
GMRES, QMR, and other methods designed to
handle the sparse unsymmetric linear system
problem.
A groundbreaking introduction to vectors, matrices,
and least squares for engineering applications,
offering a wealth of practical examples.
Numerical Linear Algebra with Applications is
designed for those who want to gain a practical
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knowledge of modern computational techniques for
the numerical solution of linear algebra problems,
using MATLAB as the vehicle for computation. The
book contains all the material necessary for a first
year graduate or advanced undergraduate course on
numerical linear algebra with numerous applications
to engineering and science. With a unified
presentation of computation, basic algorithm
analysis, and numerical methods to compute
solutions, this book is ideal for solving real-world
problems. The text consists of six introductory
chapters that thoroughly provide the required
background for those who have not taken a course
in applied or theoretical linear algebra. It explains in
great detail the algorithms necessary for the
accurate computation of the solution to the most
frequently occurring problems in numerical linear
algebra. In addition to examples from engineering
and science applications, proofs of required results
are provided without leaving out critical details. The
Preface suggests ways in which the book can be
used with or without an intensive study of proofs.
This book will be a useful reference for graduate or
advanced undergraduate students in engineering,
science, and mathematics. It will also appeal to
professionals in engineering and science, such as
practicing engineers who want to see how numerical
linear algebra problems can be solved using a
programming language such as MATLAB, MAPLE,
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or Mathematica. Six introductory chapters that
thoroughly provide the required background for
those who have not taken a course in applied or
theoretical linear algebra Detailed explanations and
examples A through discussion of the algorithms
necessary for the accurate computation of the
solution to the most frequently occurring problems in
numerical linear algebra Examples from engineering
and science applications
Adapted from a series of lectures given by the
authors, this monograph focuses on radial basis
functions (RBFs), a powerful numerical methodology
for solving PDEs to high accuracy in any number of
dimensions. This method applies to problems across
a wide range of PDEs arising in fluid mechanics,
wave motions, astro- and geosciences,
mathematical biology, and other areas and has lately
been shown to compete successfully against the
very best previous approaches on some large
benchmark problems. Using examples and heuristic
explanations to create a practical and intuitive
perspective, the authors address how, when, and
why RBF-based methods work. The authors trace
the algorithmic evolution of RBFs, starting with brief
introductions to finite difference (FD) and
pseudospectral (PS) methods and following a logical
progression to global RBFs and then to RBFgenerated FD (RBF-FD) methods. The RBF-FD
method, conceived in 2000, has proven to be a
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leading candidate for numerical simulations in an
increasingly wide range of applications, including
seismic exploration for oil and gas, weather and
climate modeling, and electromagnetics, among
others. This is the first survey in book format of the
RBF-FD methodology and is suitable as the text for
a one-semester first-year graduate class.
In this book, which focuses on the use of iterative
methods for solving large sparse systems of linear
equations, templates are introduced to meet the
needs of both the traditional user and the highperformance specialist. Templates, a description of a
general algorithm rather than the executable object
or source code more commonly found in a
conventional software library, offer whatever degree
of customization the user may desire. Templates
offer three distinct advantages: they are general and
reusable; they are not language specific; and they
exploit the expertise of both the numerical analyst,
who creates a template reflecting in-depth
knowledge of a specific numerical technique, and the
computational scientist, who then provides "valueadded" capability to the general template description,
customizing it for specific needs. For each template
that is presented, the authors provide: a
mathematical description of the flow of algorithm;
discussion of convergence and stopping criteria to
use in the iteration; suggestions for applying a
method to special matrix types; advice for tuning the
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template; tips on parallel implementations; and hints
as to when and why a method is useful.
This is a book unique in structure — a collection of
ideas noted on index cards over a period of 40
years. Acclaimed mathematician Lloyd N Trefethen,
Professor of Numerical Analysis at Oxford
University, has created an intellectual diary, marking
the development of his interests and ideas, from his
teenage years to the present. These thoughts stand
as signposts, directing us through a mind that
applies the same scientific discipline and rigor in
everyday life as that needed for success in science
and academia. Informative and entertaining,
Professor Trefethen's Index Cards is a collage of
observations of rare clarity, in subjects ranging from
astronomy to family life, and from music to politics.
The book will be of interest not only to other
scientists and mathematicians, but to anyone in the
general public interested in discerning how a
scientific outlook informs the way we see broader
issues in the societies we live in.
Contents:EgoKidsAging and DeathSexLiving with
OthersThe Meaning of LifePolitics and SocietyCold
War NukesEducationBritainFamous
PeopleOptimizing Your LifeThe Life of the
ProfessorMusicWordsWriting and
LiteratureMemoryMisperceptionsKnowledge and
TruthAnalogiesBad LogicGod and ReligionGood and
EvilScienceStars and PlanetsMathematicsBig
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NumbersMathematics and Science in Everyday
LifeInventionsComputersLife and DNAHearts, Minds
and Bodies Readership: Students and general
public, mathematicians, mathematical scientists.
Keywords:Index Cards;Idea
Development;Philosophy;Computer
Science;Numerical Analysis;Mathematics and
Science in Everyday LifeReviews: “What's
especially original here is the book's structure. It's a
collection of thoughts and questions, some playful,
some very deep, each compact enough to fit on an
index card. Nick has been writing these index cards
to himself for the past 40 years. By arranging them
longitudinally, he allows us to watch him unfold,
captured as if by time-lapse photography, as he
matures from promising teenager to the Professor of
Numerical Analysis and FRS at Oxford. Whether
you're a fellow mathematician, or merely a fellow
human being, you're in for a treat you'll never forget.
I know of nothing else like it.” Steven Strogatz
Cornell University
Exploring ODEs is a textbook of ordinary differential
equations for advanced undergraduates, graduate
students, scientists, and engineers. It is unlike other
books in this field in that each concept is illustrated
numerically via a few lines of Chebfun code. There
are about 400 computer-generated figures in all, and
Appendix B presents 100 more examples as
templates for further exploration.?
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This book contains the results of 30 years of
investigation by the author into the creation of a new
theory on statistical analysis of observations, based on
the principle of random arrays of random vectors and
matrices of increasing dimensions. It describes limit
phenomena of sequences of random observations,
which occupy a central place in the theory of random
matrices. This is the first book to explore statistical
analysis of random arrays and provides the necessary
tools for such analysis. This book is a natural
generalization of multidimensional statistical analysis and
aims to provide its readers with new, improved
estimators of this analysis. The book consists of 14
chapters and opens with the theory of sample random
matrices of fixed dimension, which allows to envelop not
only the problems of multidimensional statistical analysis,
but also some important problems of mechanics, physics
and economics. The second chapter deals with all 50
known canonical equations of the new statistical
analysis, which form the basis for finding new and
improved statistical estimators. Chapters 3-5 contain
detailed proof of the three main laws on the theory of
sample random matrices. In chapters 6-10 detailed,
strong proofs of the Circular and Elliptic Laws and their
generalization are given. In chapters 11-13 the
convergence rates of spectral functions are given for the
practical application of new estimators and important
questions on random matrix physics are considered. The
final chapter contains 54 new statistical estimators,
which generalize the main estimators of statistical
analysis.
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Preface to the First Edition This textbook is an
introduction to Scienti?c Computing. We will illustrate
several numerical methods for the computer solution of
c- tain classes of mathematical problems that cannot be
faced by paper and pencil. We will show how to compute
the zeros or the integrals of continuous functions, solve
linear systems, approximate functions by polynomials
and construct accurate approximations for the solution of
di?erential equations. With this aim, in Chapter 1 we will
illustrate the rules of the game
thatcomputersadoptwhenstoringandoperatingwith
realandcomplex numbers, vectors and matrices. In order
to make our presentation concrete and appealing we will
1 adopt the programming environment MATLAB as a
faithful c- panion. We will gradually discover its principal
commands, statements and constructs. We will show
how to execute all the algorithms that we introduce
throughout the book. This will enable us to furnish an mediate quantitative assessment of their theoretical
properties such as stability, accuracy and complexity.
We will solve several problems that will be raisedthrough
exercises and examples, often stemming from s- ci?c
applications.
The fundamental mathematical tools needed to
understand machine learning include linear algebra,
analytic geometry, matrix decompositions, vector
calculus, optimization, probability and statistics. These
topics are traditionally taught in disparate courses,
making it hard for data science or computer science
students, or professionals, to efficiently learn the
mathematics. This self-contained textbook bridges the
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gap between mathematical and machine learning texts,
introducing the mathematical concepts with a minimum
of prerequisites. It uses these concepts to derive four
central machine learning methods: linear regression,
principal component analysis, Gaussian mixture models
and support vector machines. For students and others
with a mathematical background, these derivations
provide a starting point to machine learning texts. For
those learning the mathematics for the first time, the
methods help build intuition and practical experience with
applying mathematical concepts. Every chapter includes
worked examples and exercises to test understanding.
Programming tutorials are offered on the book's web
site.
Authors Ward Cheney and David Kincaid show students
of science and engineering the potential computers have
for solving numerical problems and give them ample
opportunities to hone their skills in programming and
problem solving. NUMERICAL MATHEMATICS AND
COMPUTING, 7th Edition also helps students learn
about errors that inevitably accompany scientific
computations and arms them with methods for detecting,
predicting, and controlling these errors. Important Notice:
Media content referenced within the product description
or the product text may not be available in the ebook
version.
This comprehensive textbook is designed for first-year
graduate students from a variety of engineering and
scientific disciplines.
Classical and Modern Numerical Analysis: Theory,
Methods and Practice provides a sound foundation in
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numerical analysis for more specialized topics, such as
finite element theory, advanced numerical linear algebra,
and optimization. It prepares graduate students for taking
doctoral examinations in numerical analysis.The text
covers the main areas o
Praise for the First Edition ". . . outstandingly appealing
with regard to its style, contents, considerations of
requirements of practice, choice of examples, and
exercises."—Zentralblatt MATH ". . . carefully structured
with many detailed worked examples."—The
Mathematical Gazette The Second Edition of the highly
regarded An Introduction to Numerical Methods and
Analysis provides a fully revised guide to numerical
approximation. The book continues to be accessible and
expertly guides readers through the many available
techniques of numerical methods and analysis. An
Introduction to Numerical Methods and Analysis, Second
Edition reflects the latest trends in the field, includes new
material and revised exercises, and offers a unique
emphasis on applications. The author clearly explains
how to both construct and evaluate approximations for
accuracy and performance, which are key skills in a
variety of fields. A wide range of higher-level methods
and solutions, including new topics such as the roots of
polynomials, spectral collocation, finite element ideas,
and Clenshaw-Curtis quadrature, are presented from an
introductory perspective, and the Second Edition also
features: Chapters and sections that begin with basic,
elementary material followed by gradual coverage of
more advanced material Exercises ranging from simple
hand computations to challenging derivations and minor
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proofs to programming exercises Widespread exposure
and utilization of MATLAB An appendix that contains
proofs of various theorems and other material The book
is an ideal textbook for students in advanced
undergraduate mathematics and engineering courses
who are interested in gaining an understanding of
numerical methods and numerical analysis.
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.
Full of features and applications, this acclaimed textbook for
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upper undergraduate level and graduate level students
includes all the major topics of computational linear algebra,
including solution of a system of linear equations, leastsquares 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.
This workbook and solutions manual is intended for advanced
undergraduate or beginning graduate students as a
supplement to a traditional course in numerical mathematics
and as preparation for independent research involving
numerical mathematics. The solutions manual provides
complete MATLAB code and numerical results for each of the
exercises in the workbook and will be especially useful for
those students without previous MATLAB programming
experience. It is also valuable for classroom instructors to
help pinpoint the author's intent in each exercise and to
provide a model for graders. Upon completion of this material,
students will have a working knowledge of MATLAB
programming, they will have themselves programmed
algorithms encountered in classwork and textbooks, and they
will know how to check and verify their own programs against
hand calculations and by reference to theoretical results,
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special polynomial solutions and other specialized solutions.
No previous programming experience with MATLAB is
necessary.
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.
The Portable, Extensible Toolkit for Scientific Computation
(PETSc) is an open-source library of advanced data
structures and methods for solving linear and nonlinear
equations and for managing discretizations. This book uses
these modern numerical tools to demonstrate how to solve
nonlinear partial differential equations (PDEs) in parallel. It
starts from key mathematical concepts, such as Krylov space
methods, preconditioning, multigrid, and Newton’s method.
In PETSc these components are composed at run time into
fast solvers. Discretizations are introduced from the
beginning, with an emphasis on finite difference and finite
element methodologies. The example C programs of the first
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12 chapters, listed on the inside front cover, solve (mostly)
elliptic and parabolic PDE problems. Discretization leads to
large, sparse, and generally nonlinear systems of algebraic
equations. For such problems, mathematical solver concepts
are explained and illustrated through the examples, with
sufficient context to speed further development. PETSc for
Partial Differential Equations addresses both discretizations
and fast solvers for PDEs, emphasizing practice more than
theory. Well-structured examples lead to run-time choices
that result in high solver performance and parallel scalability.
The last two chapters build on the reader’s understanding of
fast solver concepts when applying the Firedrake Python
finite element solver library. This textbook, the first to cover
PETSc programming for nonlinear PDEs, provides an onramp for graduate students and researchers to a major area
of high-performance computing for science and engineering.
It is suitable as a supplement for courses in scientific
computing or numerical methods for differential equations.
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.
Provides tools and techniques to identify and address
distortions and to interpret data coming from Lidar sensing
technology This book covers the issues encountered in
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separating the backscatter and transmission terms in the
LIDAR equation when profiling the atmosphere with zenithdirected and vertically-scanning Lidars. Solutions in Lidar
Profiling of the Atmosphere explains how to manage and
interpret the Llidar signals when the uncertainties of the
involved atmospheric parameters are not treatable
statistically. The author discusses specific scenarios for using
specific scenarios for profiling vertical aerosol loading.
Solutions in Lidar Profiling of the Atmosphere emphasizes the
use of common sense when interacting with potentially large
distortions inherent in most inversion techniques. Addresses
the systematic errors in LIDAR measurements Proposes
specific methods to estimate systematic distortions Explains
how to apply these methods to both simulated and real data
Solutions in Lidar Profiling of the Atmosphere is written for
scientists, researchers, and graduate students in Meteorology
and Geophysics.
Scientific Computing for Scientists and Engineers is designed
to teach undergraduate students relevant numerical methods
and required fundamentals in scientific computing. Most
problems in science and engineering require the solution of
mathematical problems, most of which can only be done on a
computer. Accurately approximating those problems requires
solving differential equations and linear systems with millions
of unknowns, and smart algorithms can be used on
computers to reduce calculation times from years to minutes
or even seconds. This book explains: How can we
approximate these important mathematical processes? How
accurate are our approximations? How efficient are our
approximations? Scientific Computing for Scientists and
Engineers covers: An introduction to a wide range of
numerical methods for linear systems, eigenvalue problems,
differential equations, numerical integration, and nonlinear
problems; Scientific computing fundamentals like floating
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point representation of numbers and convergence; Analysis
of accuracy and efficiency; Simple programming examples in
MATLAB to illustrate the algorithms and to solve real life
problems; Exercises to reinforce all topics.
Pure and applied mathematicians, physicists, scientists, and
engineers use matrices and operators and their eigenvalues
in quantum mechanics, fluid mechanics, structural analysis,
acoustics, ecology, numerical analysis, and many other
areas. However, in some applications the usual analysis
based on eigenvalues fails. For example, eigenvalues are
often ineffective for analyzing dynamical systems such as
fluid flow, Markov chains, ecological models, and matrix
iterations. That's where this book comes in. This is the
authoritative work on nonnormal matrices and operators,
written by the authorities who made them famous. Each of
the sixty sections is written as a self-contained essay. Each
document is a lavishly illustrated introductory survey of its
topic, complete with beautiful numerical experiments and all
the right references. The breadth of included topics and the
numerous applications that provide links between fields will
make this an essential reference in mathematics and related
sciences.

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
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instructors the flexibility to emphasize different
aspects—design, analysis, or computer
implementation—of 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
The book is devoted to the perturbation analysis of
matrix equations. The importance of perturbation
analysis is that it gives a way to estimate the influence of
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measurement and/or parametric errors in mathematical
models together with the rounding errors done in the
computational process. The perturbation bounds may
further be incorporated in accuracy estimates for the
solution computed in finite arithmetic. This is necessary
for the development of reliable computational methods,
algorithms and software from the viewpoint of modern
numerical analysis. In this book a general perturbation
theory for matrix algebraic equations is presented. Local
and non-local perturbation bounds are derived for
general types of matrix equations as well as for the most
important equations arising in linear algebra and control
theory. A large number of examples, tables and figures is
included in order to illustrate the perturbation techniques
and bounds. Key features: • The first book in this field •
Can be used by a variety of specialists • Material is selfcontained • Results can be used in the development of
reliable computational algorithms • A large number of
examples and graphical illustrations are given • Written
by prominent specialists in the field
This self-contained introduction to numerical linear
algebra provides a comprehensive, yet concise,
overview of the subject. It includes standard material
such as direct methods for solving linear systems and
least-squares problems, error, stability and conditioning,
basic iterative methods and the calculation of
eigenvalues. Later chapters cover more advanced
material, such as Krylov subspace methods, multigrid
methods, domain decomposition methods, multipole
expansions, hierarchical matrices and compressed
sensing. The book provides rigorous mathematical
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proofs throughout, and gives algorithms in generalpurpose language-independent form. Requiring only a
solid knowledge in linear algebra and basic analysis, this
book will be useful for applied mathematicians,
engineers, computer scientists, and all those interested
in efficiently solving linear problems.
Describes the deblurring algorithms and techniques
collectively known as spectral filtering methods, in which
the singular value decomposition, or a similar
decomposition with spectral properties, is used to
introduce the necessary regularization or filtering in the
reconstructed image. The concise MATLAB®
implementations described in the book provide a
template of techniques that can be used to restore
blurred images from many applications.
A concise, insightful, and elegant introduction to the field
of numerical linear algebra. Designed for use as a standalone 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.
Engineering systems operate through actuators, most of
which will exhibit phenomena such as saturation or
zones of no operation, commonly known as dead zones.
These are examples of piecewise-affine characteristics,
and they can have a considerable impact on the stability
and performance of engineering systems. This book
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targets controller design for piecewise affine systems,
fulfilling both stability and performance requirements.
The authors present a unified computational
methodology for the analysis and synthesis of piecewise
affine controllers, taking an approach that is capable of
handling sliding modes, sampled-data, and networked
systems. They introduce algorithms that will be
applicable to nonlinear systems approximated by
piecewise affine systems, and they feature several
examples from areas such as switching electronic
circuits, autonomous vehicles, neural networks, and
aerospace applications. Piecewise Affine Control:
Continuous-Time, Sampled-Data, and Networked
Systems is intended for graduate students, advanced
senior undergraduate students, and researchers in
academia and industry. It is also appropriate for
engineers working on applications where switched linear
and affine models are important.
A valuable resource book for students, tutors and
researchers using iterative methods.
This book gives an introduction to the practical treatment
of inverse problems by means of numerical methods,
with a focus on basic mathematical and computational
aspects. To solve inverse problems, we demonstrate that
insight about them goes hand in hand with algorithms.
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