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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.
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deleting outdated topics, adding topics of more recent interest, and adapting the Notes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 Jacobi-Davidson method, and automatic multilevel
substructuring.
A Friendly Introduction to Numerical AnalysisPearson Education India
Computational Methods for Numerical Analysis with R is an overview of traditional
numerical analysis topics presented using R. This guide shows how common functions
from linear algebra, interpolation, numerical integration, optimization, and differential
equations can be implemented in pure R code. Every algorithm described is given with
a complete function implementation in R, along with examples to demonstrate the
function and its use. Computational Methods for Numerical Analysis with R is intended
for those who already know R, but are interested in learning more about how the
underlying algorithms work. As such, it is suitable for statisticians, economists, and
engineers, and others with a computational and numerical background.
This book explains how, when and why the pseudospectral approach works.
Designed for undergraduate courses in advanced calculus and real analysis, this book
is an easily readable, intimidation-free advanced calculus textbook. Ideas and methods
of proof build upon each other and are explained thoroughly.
"Reliability Physics and Engineering" provides critically important information for
designing and building reliable cost-effective products. The textbook contains numerous
example problems with solutions. Included at the end of each chapter are exercise
problems and answers. "Reliability Physics and Engineering" is a useful resource for
students, engineers, and materials scientists.
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
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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.
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 subject’s 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.
The fourth edition of Numerical Methods Using MATLAB® provides a clear and rigorous
introduction to a wide range of numerical methods that have practical applications. The
authors’ approach is to integrate MATLAB® with numerical analysis in a way which adds
clarity to the numerical analysis and develops familiarity with MATLAB®. MATLAB® graphics
and numerical output are used extensively to clarify complex problems and give a deeper
understanding of their nature. The text provides an extensive reference providing numerous
useful and important numerical algorithms that are implemented in MATLAB® to help
researchers analyze a particular outcome. By using MATLAB® it is possible for the readers to
tackle some large and difficult problems and deepen and consolidate their understanding of
problem solving using numerical methods. Many worked examples are given together with
exercises and solutions to illustrate how numerical methods can be used to study problems
that have applications in the biosciences, chaos, optimization and many other fields. The text
will be a valuable aid to people working in a wide range of fields, such as engineering, science
and economics. Features many numerical algorithms, their fundamental principles, and
applications Includes new sections introducing Simulink, Kalman Filter, Discrete Transforms
and Wavelet Analysis Contains some new problems and examples Is user-friendly and is
written in a conversational and approachable style Contains over 60 algorithms implemented
as MATLAB® functions, and over 100 MATLAB® scripts applying numerical algorithms to
specific examples
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
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science or computer science students, or professionals, to efficiently learn the mathematics.
This self-contained textbook bridges the 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.
Provides aspiring quant developers with the numerical techniques and programming skills
needed in quantitative finance. No programming background required.
A visual, interdisciplinary approach to solving problems in numerical methods Computing for
Numerical Methods Using Visual C++ fills the need for a complete, authoritative book on the
visual solutions to problems in numerical methods using C++. In an age of boundless research,
there is a need for a programming language that can successfully bridge the communication
gap between a problem and its computing elements through the use of visual-ization for
engineers and members of varying disciplines, such as biologists, medical doctors,
mathematicians, economists, and politicians. This book takes an interdisciplinary approach to
the subject and demonstrates how solving problems in numerical methods using C++ is
dominant and practical for implementation due to its flexible language format, object-oriented
methodology, and support for high numerical precisions. In an accessible, easy-to-follow style,
the authors cover: Numerical modeling using C++ Fundamental mathematical tools MFC
interfaces Curve visualization Systems of linear equations Nonlinear equations Interpolation
and approximation Differentiation and integration Eigenvalues and Eigenvectors Ordinary
differential equations Partial differential equations This reader-friendly book includes a
companion Web site, giving readers free access to all of the codes discussed in the book as
well as an equation parser called "MyParser" that can be used to develop various numerical
applications on Windows. Computing for Numerical Methods Using Visual C++ serves as an
excellent reference for students in upper undergraduate- and graduate-level courses in
engineering, science, and mathematics. It is also an ideal resource for practitioners using
Microsoft Visual C++.
This book studies methods to concretely address inverse problems. An inverse problem arises
when the causes that produced a given effect must be determined or when one seeks to
indirectly estimate the parameters of a physical system. The author uses practical examples to
illustrate inverse problems in physical sciences. He presents the techniques and specific
methods chosen to solve inverse problems in a general domain of application, choosing to
focus on a small number of methods that can be used in most applications. This book is aimed
at readers with a mathematical and scientific computing background. Despite this, it is a book
with a practical perspective. The methods described are applicable, have been applied, and
are often illustrated by numerical examples.
An introduction to the fundamental concepts and techniques of numerical analysis and
numerical methods. Application problems drawn from many different fields aim to prepare
students to use the techniques covered to solve a variety of practical problems.
Using an extremely clear and informal approach, this book introduces readers to a rigorous
understanding of mathematical analysis and presents challenging math concepts as clearly as
possible. The real number system. Differential calculus of functions of one variable. Riemann
integral functions of one variable. Integral calculus of real-valued functions. Metric Spaces. For
those who want to gain an understanding of mathematical analysis and challenging
mathematical concepts.
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This comprehensive textbook is designed for first-year graduate students from a variety
of engineering and scientific disciplines.
?ABOUT THE BOOK: I am feeling delighted to present to my readers, students and
teachers,this book on Numerical Methods with codes in MATLAB and C++. This book
has been primarily written for under-graduate students studying Numerical Analysis
courses in universities and engineering colleges. The content in the book covers both
basic concepts of numerical methods and more advanced concepts such as Partial
Differential Equations. The book has been designed with the primary goal of providing
students with a sound introduction of numerical methods and making the learning a
pleasurable experience. The content in the book is arranged in a very logical manner
with clarity in presentation. The book includes numerous examples which aid the
students become more and more proficient in applying the method. A salient feature of
the book is computer programs written in C++ and also in MATLAB. I have made
conscious efforts to make the book student friendly. ?RECOMMENDATIONS: A
textbook for all Engineering Branches, Competitive Examination, ICS, and AMIE
Examinations In S.I Units For Degree, Diploma and A.I.M.E. (India) Students and
Practicing Civil Engineers. ?ABOUT THE AUTHOR: Dr. Arti Kaushik (Assistant
Professor), Department of Mathematics Maharaja Agrasen Institute of Technology,
Rohini Sec-22, Delhi) ?BOOK DETAILS: ISBN: 978-81-89401-54-2 Pages: 298
Paperback Edition: 1st,Year-2019 Size(cms): L-24 B-16 H-1
Numerical analysis deals with the manipulation of numbers to solve a particular
problem. This book discusses in detail the creation, analysis and implementation of
algorithms to solve the problems of continuous mathematics. An input is provided in the
form of numerical data or it is generated as required by the system to solve a
mathematical problem. Subsequently, this input is processed through arithmetic
operations together with logical operations in a systematic manner and an output is
produced in the form of numbers. Covering the fundamentals of numerical analysis and
its applications in one volume, this book offers detailed discussion on relevant topics
including difference equations, Fourier series, discrete Fourier transforms and finite
element methods. In addition, the important concepts of integral equations, Chebyshev
Approximation and Eigen Values of Symmetric Matrices are elaborated upon in
separate chapters. The book will serve as a suitable textbook for undergraduate
students in science and engineering.
Praise for the First Edition ". . . outstandingly appealing with regard to its style,
contents, considerations of requirements of practice, choice of examples, and
exercises." —Zentrablatt Math ". . . carefully structured with many detailed worked
examples . . ." —The Mathematical Gazette ". . . an up-to-date and user-friendly account
. . ." —Mathematika An Introduction to Numerical Methods and Analysis addresses the
mathematics underlying approximation and scientific computing and successfully
explains where approximation methods come from, why they sometimes work (or don't
work), and when to use one of the many techniques that are available. Written in a style
that emphasizes readability and usefulness for the numerical methods novice, the book
begins with basic, elementary material and gradually builds up to more advanced
topics. A selection of concepts required for the study of computational mathematics is
introduced, and simple approximations using Taylor's Theorem are also treated in
some depth. The text includes exercises that run the gamut from simple hand
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computations, to challenging derivations and minor proofs, to programming exercises.
A greater emphasis on applied exercises as well as the cause and effect associated
with numerical mathematics is featured throughout the book. An Introduction to
Numerical Methods and Analysis is the ideal text for students in advanced
undergraduate mathematics and engineering courses who are interested in gaining an
understanding of numerical methods and numerical analysis.
Introduction to Mathematical Modeling and Computer Simulations is written as a
textbook for readers who want to understand the main principles of Modeling and
Simulations in settings that are important for the applications, without using the
profound mathematical tools required by most advanced texts. It can be particularly
useful for applied mathematicians and engineers who are just beginning their careers.
The goal of this book is to outline Mathematical Modeling using simple mathematical
descriptions, making it accessible for first- and second-year students.
Mathematics is playing an ever more important role in the physical and biological
sciences, provoking a blurring of boundaries between scienti?c disciplines and a
resurgence of interest in the modern as well as the cl- sical techniques of applied
mathematics. This renewal of interest, both in research and teaching, has led to the
establishment of the series: Texts in Applied Mathematics (TAM).
Thedevelopmentofnewcoursesisanaturalconsequenceofahighlevelof excitement on the
research frontier as newer techniques, such as numerical and symbolic computer
systems, dynamical systems, and chaos, mix with and reinforce the traditional methods
of applied mathematics. Thus, the purpose of this textbook series is to meet the current
and future needs of these advances and to encourage the teaching of new courses.
TAM will publish textbooks suitable for use in advanced undergraduate and beginning
graduate courses, and will complement the Applied Ma- ematical Sciences (AMS)
series, which will focus on advanced textbooks and research-level monographs.
At the intersection of mathematics, computer science, and philosophy, mathematical
logic examines the power and limitations of formal mathematical thinking. In this
expansion of Leary's user-friendly 1st edition, readers with no previous study in the field
are introduced to the basics of model theory, proof theory, and computability theory.
The text is designed to be used either in an upper division undergraduate classroom, or
for self study. Updating the 1st Edition's treatment of languages, structures, and
deductions, leading to rigorous proofs of Godel's First and Second Incompleteness
Theorems, the expanded 2nd Edition includes a new introduction to incompleteness
through computability as well as solutions to selected exercises.
Python Programming and Numerical Methods: A Guide for Engineers and Scientists
introduces programming tools and numerical methods to engineering and science
students, with the goal of helping the students to develop good computational problemsolving techniques through the use of numerical methods and the Python programming
language. Part One introduces fundamental programming concepts, using simple
examples to put new concepts quickly into practice. Part Two covers the fundamentals
of algorithms and numerical analysis at a level that allows students to quickly apply
results in practical settings. Includes tips, warnings and "try this" features within each
chapter to help the reader develop good programming practice Summaries at the end
of each chapter allow for quick access to important information Includes code in Jupyter
notebook format that can be directly run online
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For students in industrial and systems engineering (ISE) and operations research (OR) to
understand optimization at an advanced level, they must first grasp the analysis of algorithms,
computational complexity, and other concepts and modern developments in numerical
methods. Satisfying this prerequisite, Numerical Methods and Optimization: An Intro
Leverage the power of MATLAB 6 in all your technical computation and measurement
applications Now, there is a complete introduction to numerical methods and visualization with
the latest, most powerful version of MATLAB, Version 6.0. Dr. Shoichiro Nakamura introduces
the skills and knowledge needed to solve numerical equations with MATLAB, understand the
computational results, and present them graphically. This book brings together all four
cornerstones of numerical analysis with MATLAB: the fundamental techniques of MATLAB
programming; the mathematical basis of numerical methods; the application of numerical
analysis to engineering, scientific, and mathematical problems; and the creation of scientific
graphics. Coverage includes: Complete introductory tutorials for both MATLAB 6.0
programming and professional-quality 3D graphics Linear algebra applications: matrices,
vectors, Gauss elimination, Gauss-Jordan elimination, LU decomposition, and more
Polynomials and interpolation, including interpolation with Chebyshev points; cubic hermite, 2D
and transfinite interpolation; and M-files Numerical integration, differentiation, and roots of
nonlinear equations Advanced techniques, including curve fitting, spline functions, and
boundary value problems Whether you are a student, engineer, scientist, researcher, or
economic analyst, MATLAB 6 offers you unprecedented power for defining and solving
problems. Put that power to work -- with Numerical Analysis and Graphical Visualization with
MATLAB, second edition.
Makes Numerical Programming More Accessible to a Wider Audience Bearing in mind the
evolution of modern programming, most specifically emergent programming languages that
reflect modern practice, Numerical Programming: A Practical Guide for Scientists and
Engineers Using Python and C/C++ utilizes the author’s many years of practical research and
teaching experience to offer a systematic approach to relevant programming concepts.
Adopting a practical, broad appeal, this user-friendly book offers guidance to anyone interested
in using numerical programming to solve science and engineering problems. Emphasizing
methods generally used in physics and engineering—from elementary methods to complex
algorithms—it gradually incorporates algorithmic elements with increasing complexity. Develop
a Combination of Theoretical Knowledge, Efficient Analysis Skills, and Code Design KnowHow The book encourages algorithmic thinking, which is essential to numerical analysis.
Establishing the fundamental numerical methods, application numerical behavior and graphical
output needed to foster algorithmic reasoning, coding dexterity, and a scientific programming
style, it enables readers to successfully navigate relevant algorithms, understand coding
design, and develop efficient programming skills. The book incorporates real code, and
includes examples and problem sets to assist in hands-on learning. Begins with an overview
on approximate numbers and programming in Python and C/C++, followed by discussion of
basic sorting and indexing methods, as well as portable graphic functionality Contains methods
for function evaluation, solving algebraic and transcendental equations, systems of linear
algebraic equations, ordinary differential equations, and eigenvalue problems Addresses
approximation of tabulated functions, regression, integration of one- and multi-dimensional
functions by classical and Gaussian quadratures, Monte Carlo integration techniques,
generation of random variables, discretization methods for ordinary and partial differential
equations, and stability analysis This text introduces platform-independent numerical
programming using Python and C/C++, and appeals to advanced undergraduate and graduate
students in natural sciences and engineering, researchers involved in scientific computing, and
engineers carrying out applicative calculations.
This textbook teaches finite element methods from a computational point of view. It focuses on
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how to develop flexible computer programs with Python, a programming language in which a
combination of symbolic and numerical tools is used to achieve an explicit and practical
derivation of finite element algorithms. The finite element library FEniCS is used throughout the
book, but the content is provided in sufficient detail to ensure that students with less
mathematical background or mixed programming-language experience will equally benefit. All
program examples are available on the Internet.
This textbook is intended to introduce advanced undergraduate and early-career graduate
students to the field of numerical analysis. This field pertains to the design, analysis, and
implementation of algorithms for the approximate solution of mathematical problems that arise
in applications spanning science and engineering, and are not practical to solve using
analytical techniques such as those taught in courses in calculus, linear algebra or differential
equations.Topics covered include computer arithmetic, error analysis, solution of systems of
linear equations, least squares problems, eigenvalue problems, nonlinear equations,
optimization, polynomial interpolation and approximation, numerical differentiation and
integration, ordinary differential equations, and partial differential equations. For each problem
considered, the presentation includes the derivation of solution techniques, analysis of their
efficiency, accuracy and robustness, and details of their implementation, illustrated through the
Python programming language.This text is suitable for a year-long sequence in numerical
analysis, and can also be used for a one-semester course in numerical linear algebra.
This book offers an introduction to the algorithmic-numerical 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.
In this book I have attempted to trace the development of numerical analysis during the period
in which the foundations of the modern theory were being laid. To do this I have had to
exercise a certain amount of selectivity in choosing and in rejecting both authors and papers. I
have rather arbitrarily chosen, in the main, the most famous mathematicians of the period in
question and have concentrated on their major works in numerical analysis at the expense,
perhaps, of other lesser known but capable analysts. This selectivity results from the need to
choose from a large body of literature, and from my feeling that almost by definition the great
masters of mathematics were the ones responsible for the most significant accomplishments.
In any event I must accept full responsibility for the choices. I would particularly like to
acknowledge my thanks to Professor Otto Neugebauer for his help and inspiration in the
preparation of this book. This consisted of many friendly discussions that I will always value. I
should also like to express my deep appreciation to the International Business Machines
Corporation of which I have the honor of being a Fellow and in particular to Dr. Ralph E.
Gomory, its Vice-President for Research, for permitting me to undertake the writing of this book
and for helping make it possible by his continuing encouragement and support.
Written for sophomore-level students in mechanical engineering programs and designed to
give them the math preparation they need to succeed in higher level mechanical engineering
courses, Introduction to Numerical Methods incorporates theory and worked-out engineeringrelated problems that apply that theory, as well as relevant laboratory exercises. Ideally suited
to one-semester, three-credit, problem solving session-based courses, the book covers errors
in computation, rounding and chopping, solving equations with numerical techniques, matrixes
and vectors, and complex numbers. The material also includes an introduction to optimization,
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linear programming problems, and instruction in probability and statistics. It should be noted
that many of the exercises in the book suggest the use of a Ti-83 calculator, and that tips for
using this calculator successfully are integrated into the text. Introduction to Numerical
Methods is a well-organized, useful addition to undergraduate course work in engineering
programs, especially in the mechanical discipline. Aniruddha Mitra earned his Ph.D. in
mechanical engineering at the University of Nevada, Reno. Dr. Mitra is a full professor in the
mechanical engineering department at Georgia Southern University where he teaches courses
in engineering mechanics, thermodynamics, mechanism design, mechatronics, and finite
element analysis. Dr. Mitra's research interests include the theoretical and experimental study
of composite materials, vibration analysis, and engineering education. He is a member of the
American Society of Mechanical Engineers. He also holds a professional engineering license
from the state of Georgia and serves as a national committee member of National Council of
Examiners for Engineering and Surveying (NCEES) in the mechanical discipline. He is the
affiliate director for Project Lead The Way (PLTW) from the state of Georgia. Aditi Mitra earned
her M.S. degree at University of Nevada, Reno. She is an instructor for the mathematical
sciences department at Georgia Southern University and has more than ten years of
experience in teaching math classes at higher education institutions.

An elementary first course for students in mathematics and engineering Practical
in approach: examples of code are provided for students to debug, and tasks –
with full solutions – are provided at the end of each chapter Includes a glossary of
useful terms, with each term supported by an example of the syntaxes commonly
encountered
Environmental Fate and Transport Analysis with Compartment Modeling explains
how to use the powerful, highly flexible, and intuitive compartment approach to
estimate the distribution of chemical contaminants in environmental media in time
and space. Add this Easy-to-Use Approach to Your Environmental Modeling
Toolbox This numerical technique enables readers to easily develop the
equations that describe complex environmental problems by assembling the
equations out of compartmental building blocks. The compartments may describe
spatial subunits of single- or multi-environmental media, and the way one hooks
them together implicitly provides the dimensionality of the problem. With this
approach, assembling the equations to describe chemical fate and transport in a
three-dimensional, multimedia system is fundamentally no more challenging than
a one-dimensional, single-medium problem. Go Beyond "Black Box" Modeling
with the Flexible GEM Software The book includes access to the Generic
Environmental Model (GEM), a new software package developed by the author.
This software implements the compartment approach based on user-prepared
input files and solves the resulting mathematical equations. It allows readers to
solve linear, nonlinear, and steady-state problems and offers four methods for
solving dynamic problems. Each solution technique is reviewed, along with the
error properties and the criteria for avoiding or minimizing numerical errors. The
book also describes solution techniques and the underlying mathematical theory
for solving nonlinear systems. Compartment Modeling from the Ground Up, Made
Accessible to Non-Mathematicians A user-friendly introduction to environmental
compartment modeling for the beginning modeler, this is also a useful resource
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for the experienced modeler. It combines a reference on compartment modeling
with a user’s guide to the GEM. Throughout, the GEM is used to illustrate the
theory with numerous examples, while the theoretical discussions illuminate the
GEM’s functionality.
In this book, there are five chapters: The Laplace Transform, Systems of
Homogenous Linear Differential Equations (HLDE), Methods of First and Higher
Orders Differential Equations, Extended Methods of First and Higher Orders
Differential Equations, and Applications of Differential Equations. In addition,
there are exercises at the end of each chapter above to let students practice
additional sets of problems other than examples, and they can also check their
solutions to some of these exercises by looking at "Answers to Odd-Numbered
Exercises" section at the end of this book. This book is a very useful for college
students who studied Calculus II, and other students who want to review some
concepts of differential equations before studying courses such as partial
differential equations, applied mathematics, and electric circuits II.
Offers students a practical knowledge of modern techniques in scientific
computing.
This book provides an extensive introduction to numerical computing from the
viewpoint of backward error analysis. The intended audience includes students
and researchers in science, engineering and mathematics. The approach taken
is somewhat informal owing to the wide variety of backgrounds of the readers,
but the central ideas of backward error and sensitivity (conditioning) are
systematically emphasized. The book is divided into four parts: Part I provides
the background preliminaries including floating-point arithmetic, polynomials and
computer evaluation of functions; Part II covers numerical linear algebra; Part III
covers interpolation, the FFT and quadrature; and Part IV covers numerical
solutions of differential equations including initial-value problems, boundary-value
problems, delay differential equations and a brief chapter on partial differential
equations. The book contains detailed illustrations, chapter summaries and a
variety of exercises as well some Matlab codes provided online as
supplementary material. “I really like the focus on backward error analysis and
condition. This is novel in a textbook and a practical approach that will bring
welcome attention." Lawrence F. Shampine A Graduate Introduction to Numerical
Methods and Backward Error Analysis” has been selected by Computing
Reviews as a notable book in computing in 2013. Computing Reviews Best of
2013 list consists of book and article nominations from reviewers, CR category
editors, the editors-in-chief of journals, and others in the computing community.
Advanced Mathematics
This well-respected text gives an introduction to the theory and application of
modern numerical approximation techniques for students taking a one- or twosemester course in numerical analysis. With an accessible treatment that only
requires a calculus prerequisite, Burden and Faires explain how, why, and when
approximation techniques can be expected to work, and why, in some situations,
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they fail. A wealth of examples and exercises develop students' intuition, and
demonstrate the subject's practical applications to important everyday problems
in math, computing, engineering, and physical science disciplines. The first book
of its kind built from the ground up to serve a diverse undergraduate audience,
three decades later Burden and Faires remains the definitive introduction to a
vital and practical subject. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
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