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Offering a clear, precise, and accessible presentation, complete with
MATLAB programs, this new Third Edition of Elementary Numerical
Analysis gives students the support they need to master basic numerical
analysis and scientific computing. Now updated and revised, this
significant revision features reorganized and rewritten content, as well
as some new additional examples and problems.The text introduces core
areas of numerical analysis and scientific computing along with basic
themes of numerical analysis such as the approximation of problems by
simpler methods, the construction of algorithms, iteration methods, error
analysis, stability, asymptotic error formulas, and the effects of machine
arithmetic.· Taylor Polynomials · Error and Computer Arithmetic ·
Rootfinding · Interpolation and Approximation · Numerical Integration
and Differentiation · Solution of Systems of Linear Equations · Numerical
Linear Algebra: Advanced Topics · Ordinary Differential Equations ·
Finite Difference Method for PDEs
Boundary Value Problems - David L. Powers 2014-05-10
Boundary Value Problems is a text material on partial differential
equations that teaches solutions of boundary value problems. The book
also aims to build up intuition about how the solution of a problem should
behave. The text consists of seven chapters. Chapter 1 covers the
important topics of Fourier Series and Integrals. The second chapter
deals with the heat equation, introducing separation of variables.
Material on boundary conditions and Sturm-Liouville systems is included
here. Chapter 3 presents the wave equation; estimation of eigenvalues by
the Rayleigh quotient is mentioned briefly. The potential equation is the
topic of Chapter 4, which closes with a section on classification of partial
differential equations. Chapter 5 briefly covers multidimensional
problems and special functions. The last two chapters, Laplace
Transforms and Numerical Methods, are discussed in detail. The book is
intended for third and fourth year physics and engineering students.
Numerical Analysis - L. Ridgway Scott 2011-04-18
Computational science is fundamentally changing how technological
questions are addressed. The design of aircraft, automobiles, and even
racing sailboats is now done by computational simulation. The
mathematical foundation of this new approach is numerical analysis,
which studies algorithms for computing expressions defined with real
numbers. Emphasizing the theory behind the computation, this book
provides a rigorous and self-contained introduction to numerical analysis
and presents the advanced mathematics that underpin industrial
software, including complete details that are missing from most
textbooks. Using an inquiry-based learning approach, Numerical Analysis
is written in a narrative style, provides historical background, and
includes many of the proofs and technical details in exercises. Students
will be able to go beyond an elementary understanding of numerical
simulation and develop deep insights into the foundations of the subject.
They will no longer have to accept the mathematical gaps that exist in
current textbooks. For example, both necessary and sufficient conditions
for convergence of basic iterative methods are covered, and proofs are
given in full generality, not just based on special cases. The book is
accessible to undergraduate mathematics majors as well as
computational scientists wanting to learn the foundations of the subject.
Presents the mathematical foundations of numerical analysis Explains
the mathematical details behind simulation software Introduces many
advanced concepts in modern analysis Self-contained and mathematically
rigorous Contains problems and solutions in each chapter Excellent
follow-up course to Principles of Mathematical Analysis by Rudin
Student Solutions Manual and Study Guide for Numerical Analysis Richard L. Burden 2004-12-01
The Student Solutions Manual contains worked-out solutions to many of
the problems. It also illustrates the calls required for the programs using
the algorithms in the text, which is especially useful for those with
limited programming experience.
Field and Wave Electromagnetics - Cheng 1989-09

Probability & Statistics for Engineers & Scientists - Ronald E.
Walpole 2016-03-09
NOTE: This edition features the same content as the traditional text in a
convenient, three-hole-punched, loose-leaf version. Books a la Carte also
offer a great value-this format costs significantly less than a new
textbook. Before purchasing, check with your instructor or review your
course syllabus to ensure that you select the correct ISBN. Several
versions of Pearson's MyLab & Mastering products exist for each title,
including customized versions for individual schools, and registrations
are not transferable. In addition, you may need a CourseID, provided by
your instructor, to register for and use Pearson's MyLab & Mastering
products. For junior/senior undergraduates taking probability and
statistics as applied to engineering, science, or computer science. This
classic text provides a rigorous introduction to basic probability theory
and statistical inference, with a unique balance between theory and
methodology. Interesting, relevant applications use real data from actual
studies, showing how the concepts and methods can be used to solve
problems in the field. This revision focuses on improved clarity and
deeper understanding. This latest edition is also available in as an
enhanced Pearson eText. This exciting new version features an
embedded version of StatCrunch, allowing students to analyze data sets
while reading the book. Also available with MyStatLab MyStatLab(tm) is
an online homework, tutorial, and assessment program designed to work
with this text to engage students and improve results. Within its
structured environment, students practice what they learn, test their
understanding, and pursue a personalized study plan that helps them
absorb course material and understand difficult concepts. Note: You are
purchasing a standalone product; MyLab(tm) & Mastering(tm) does not
come packaged with this content. Students, if interested in purchasing
this title with MyLab & Mastering, ask your instructor for the correct
package ISBN and Course ID. Instructors, contact your Pearson
representative for more information.
Numerical Methods (As Per Anna University) - Satteluri R. K. Iyengar
2009
About the Book: This comprehensive textbook covers material for one
semester course on Numerical Methods (MA 1251) for B.E./ B. Tech.
students of Anna University. The emphasis in the book is on the
presentation of fundamentals and theoretical concepts in an intelligible
and easy to understand manner. The book is written as a textbook rather
than as a problem/guide book. The textbook offers a logical presentation
of both the theory and techniques for problem solving to motivate the
students in the study and application of Numerical Methods. Examples
and Problems in Exercises are used to explain.
Solution Techniques for Elementary Partial Differential Equations Christian Constanda 2018-09-03
Solution Techniques for Elementary Partial Differential Equations, Third
Edition remains a top choice for a standard, undergraduate-level course
on partial differential equations (PDEs). Making the text even more userfriendly, this third edition covers important and widely used methods for
solving PDEs. New to the Third Edition New sections on the series
expansion of more general functions, other problems of general secondorder linear equations, vibrating string with other types of boundary
conditions, and equilibrium temperature in an infinite strip Reorganized
sections that make it easier for students and professors to navigate the
contents Rearranged exercises that are now at the end of each
section/subsection instead of at the end of the chapter New and
improved exercises and worked examples A brief Mathematica®
program for nearly all of the worked examples, showing students how to
verify results by computer This bestselling, highly praised textbook uses
a streamlined, direct approach to develop students’ competence in
solving PDEs. It offers concise, easily understood explanations and
worked examples that allow students to see the techniques in action.
Elementary Numerical Analysis (3Rd Ed.) - Atkinson 2009-07
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bolts of coding. A constant theme of the text is the “why” and the “how”
in the subject. Why are we able to do a calculation efficiently? How
should we look at a problem? Extensive effort is made to motivate the
mathematics and isolate how one can apply ideas/perspectives to a
variety of problems. As many of the key algorithms in the subject require
too much time or detail to analyze in a first course (such as the run-time
of the Simplex Algorithm), there are numerous comparisons to simpler
algorithms which students have either seen or can quickly learn (such as
the Euclidean algorithm) to motivate the type of results on run-time
savings.
Numerical Analysis - Richard L. Burden 2010-08-09
This well-respected text gives an introduction to the theory and
application of modern numerical approximation techniques for students
taking a one- or two-semester 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, 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.
Modern Computer Arithmetic - Richard P. Brent 2010-11-25
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.
An Introduction to Numerical Analysis - Endre Süli 2003-08-28
Numerical analysis provides the theoretical foundation for the numerical
algorithms we rely on to solve a multitude of computational problems in
science. Based on a successful course at Oxford University, this book
covers a wide range of such problems ranging from the approximation of
functions and integrals to the approximate solution of algebraic,
transcendental, differential and integral equations. Throughout the book,
particular attention is paid to the essential qualities of a numerical
algorithm - stability, accuracy, reliability and efficiency. The authors go
further than simply providing recipes for solving computational
problems. They carefully analyse the reasons why methods might fail to
give accurate answers, or why one method might return an answer in
seconds while another would take billions of years. This book is ideal as a
text for students in the second year of a university mathematics course.
It combines practicality regarding applications with consistently high
standards of rigour.
Numerical Methods For Scientific And Engineering Computation - M.K.
Jain 2003

Applied Numerical Methods Using MATLAB - Won Y. Yang
2005-05-20
In recent years, with the introduction of new media products, there has
been a shift in the use of programming languages from FORTRAN or C to
MATLAB for implementing numerical methods. This book makes use of
the powerful MATLAB software to avoid complex derivations, and to
teach the fundamental concepts using the software to solve practical
problems. Over the years, many textbooks have been written on the
subject of numerical methods. Based on their course experience, the
authors use a more practical approach and link every method to real
engineering and/or science problems. The main benefit is that engineers
don't have to know the mathematical theory in order to apply the
numerical methods for solving their real-life problems. An Instructor's
Manual presenting detailed solutions to all the problems in the book is
available online.
Student Solutions Manual and Study Guide - Richard L. Burden
2010-09-22
The Student Solutions Manual and Study Guide contains worked-out
solutions to selected exercises from the text. The solved exercises cover
all of the techniques discussed in the text, and include step-by-step
instruction on working through the algorithms.
Numerical Mathematics and Computing - E. Ward Cheney
2012-05-15
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.
An Introduction to Numerical Methods and Analysis - James F.
Epperson 2013-06-06
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 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.
Student Solutions Manual with Study Guide for
Burden/Faires/Burden's Numerical Analysis, 10th - Richard L.
Burden 2015-06-01
This manual contains worked-out solutions to many of the problems in
the text. For the complete manual, go to www.cengagebrain.com/.
Loose Leaf for Engineering Circuit Analysis - William H. Hayt 2018-04-17

A History of Numerical Analysis from the 16th through the 19th Century
- H. H. Goldstine 2012-12-06
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

Numerical Recipes in C - 1997
Mathematics of Optimization: How to do Things Faster - Steven J. Miller
2017-12-20
Optimization Theory is an active area of research with numerous
applications; many of the books are designed for engineering classes,
and thus have an emphasis on problems from such fields. Covering much
of the same material, there is less emphasis on coding and detailed
applications as the intended audience is more mathematical. There are
still several important problems discussed (especially scheduling
problems), but there is more emphasis on theory and less on the nuts and
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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.
A Course in Financial Calculus - Alison Etheridge 2002-08-15
Finance provides a dramatic example of the successful application of
mathematics to the practical problem of pricing financial derivatives.
This self-contained text is designed for first courses in financial calculus.
Key concepts are introduced in the discrete time framework: proofs in
the continuous-time world follow naturally. The second half of the book is
devoted to financially sophisticated models and instruments. A valuable
feature is the large number of exercises and examples, designed to test
technique and illustrate how the methods and concepts are applied to
realistic financial questions.
Turbo Pascal Numerical Methods Toolbox - 1987

computational scientists and engineers-topics such as compression,
forward and backward error analysis, and iterative methods of solving
equations-all while maintaining a level of discussion appropriate for
undergraduates. Each chapter contains a Reality Check, which is an
extended exploration of relevant application areas that can launch
individual or team projects. MATLAB(r) is used throughout to
demonstrate and implement numerical methods. The Second Edition
features many noteworthy improvements based on feedback from users,
such as new coverage of Cholesky factorization, GMRES methods, and
nonlinear PDEs.
Numerical Methods for Engineers - Steven C. Chapra 2006
The fifth edition of Numerical Methods for Engineers with Software and
Programming Applications continues its tradition of excellence. The
revision retains the successful pedagogy of the prior editions. Chapra
and Canale's unique approach opens each part of the text with sections
called Motivation, Mathematical Background, and Orientation, preparing
the student for what is to come in a motivating and engaging manner.
Each part closes with an Epilogue containing sections called Trade-Offs,
Important Relationships and Formulas, and Advanced Methods and
Additional References. Much more than a summary, the Epilogue
deepens understanding of what has been learned and provides a peek
into more advanced methods. Users will find use of software packages,
specifically MATLAB and Excel with VBA. This includes material on
developing MATLAB m-files and VBA macros. Also, many, many more
challenging problems are included. The expanded breadth of engineering
disciplines covered is especially evident in the problems, which now
cover such areas as biotechnology and biomedical engineering
Study Guide for Numerical Analysis - Richard L. Burden 1997-01-01
Includes solutions to representative exercises, including a large number
of the type students will find on the actuarial exam.
A Friendly Introduction to Numerical Analysis - Brian Bradie 2006
This reader-friendly introduction to the fundamental concepts and
techniques of numerical analysis/numerical methods develops concepts
and techniques in a clear, concise, easy-to- read manner, followed by
fully-worked examples. Application problems drawn from the literature of
many different fields prepares readers to use the techniques covered to
solve a wide variety of practical problems. Rootfinding. Systems of
Equations. Eigenvalues and Eigenvectors. Interpolation and Curve
Fitting. Numerical Differentiation and Integration. Numerical Methods
for Initial Value Problems of Ordinary Differential Equations. SecondOrder One-Dimensional Two-Point Boundary Value Problems. Finite
Difference Method for Elliptic Partial Differential Equations. Finite
Difference Method for Parabolic Partial Differential Equations. Finite
Difference Method for Hyperbolic Partial Differential Equations and the
Convection-Diffusion Equation. For anyone interested in numerical
analysis/methods and their applications in many fields
Instructor's manual for Numerical analysis, 8th ed - Richard L. Burden
2004-12
Contains worked solutions to all of the exercises in the text. For
instructors only.
Mathematical Statistics with Applications in R - Kandethody M.
Ramachandran 2014-09-14
Mathematical Statistics with Applications in R, Second Edition, offers a
modern calculus-based theoretical introduction to mathematical statistics
and applications. The book covers many modern statistical computational
and simulation concepts that are not covered in other texts, such as the
Jackknife, bootstrap methods, the EM algorithms, and Markov chain
Monte Carlo (MCMC) methods such as the Metropolis algorithm,
Metropolis-Hastings algorithm and the Gibbs sampler. By combining the
discussion on the theory of statistics with a wealth of real-world
applications, the book helps students to approach statistical problem
solving in a logical manner. This book provides a step-by-step procedure
to solve real problems, making the topic more accessible. It includes
goodness of fit methods to identify the probability distribution that
characterizes the probabilistic behavior or a given set of data. Exercises
as well as practical, real-world chapter projects are included, and each
chapter has an optional section on using Minitab, SPSS and SAS
commands. The text also boasts a wide array of coverage of ANOVA,
nonparametric, MCMC, Bayesian and empirical methods; solutions to
selected problems; data sets; and an image bank for students. Advanced
undergraduate and graduate students taking a one or two semester
mathematical statistics course will find this book extremely useful in
their studies. Step-by-step procedure to solve real problems, making the
topic more accessible Exercises blend theory and modern applications
Practical, real-world chapter projects Provides an optional section in

Numerical Methods - Anne Greenbaum 2012-04-01
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 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
Investment Analysis and Portfolio Management - Frank K. Reilly
2006
Written by a widely respected author team, this investments text takes
an empirical approach to explaining current, real-world practice.
Providing the most comprehensive coverage available, the text
emphasizes investment alternatives and teaches students how to analyze
these choices and manage their portfolios.
Introduction to Numerical Analysis and Scientific Computing Nabil Nassif 2016-04-19
Designed for a one-semester course, Introduction to Numerical Analysis
and Scientific Computing presents fundamental concepts of numerical
mathematics and explains how to implement and program numerical
methods. The classroom-tested text helps students understand floating
point number representations, particularly those pertaining to IEEE
simple an
Numerical Methods - J. Douglas Faires 2002-11
Prepare for exams and succeed in your mathematics course with this
comprehensive solutions manual! Featuring worked out-solutions to the
problems in NUMERICAL METHODS, 3rd Edition, this manual shows
you how to approach and solve problems using the same step-by-step
explanations found in your textbook examples.
Numerical Analysis - Timothy Sauer 2013-07-26
Numerical Analysis, Second Edition, is a modern and readable text for
the undergraduate audience. This book covers not only the standard
topics but also some more advanced numerical methods being used by
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each chapter on using Minitab, SPSS and SAS commands Wide array of
coverage of ANOVA, Nonparametric, MCMC, Bayesian and empirical
methods
Artificial Intelligence - Stuart Russell 2016-09-10
Artificial Intelligence: A Modern Approach offers the most
comprehensive, up-to-date introduction to the theory and practice of
artificial intelligence. Number one in its field, this textbook is ideal for
one or two-semester, undergraduate or graduate-level courses in
Artificial Intelligence.
Numerical Methods for Engineers and Scientists Using MATLAB® Ramin S. Esfandiari 2017-04-25
This book provides a pragmatic, methodical and easy-to-follow
presentation of numerical methods and their effective implementation
using MATLAB, which is introduced at the outset. The author introduces
techniques for solving equations of a single variable and systems of
equations, followed by curve fitting and interpolation of data. The book
also provides detailed coverage of numerical differentiation and
integration, as well as numerical solutions of initial-value and boundaryvalue problems. The author then presents the numerical solution of the
matrix eigenvalue problem, which entails approximation of a few or all
eigenvalues of a matrix. The last chapter is devoted to numerical
solutions of partial differential equations that arise in engineering and
science. Each method is accompanied by at least one fully worked-out
example showing essential details involved in preliminary hand
calculations, as well as computations in MATLAB.
Numerical Methods - J. Douglas Faires 1998
This text emphasizes the intelligent application of approximation
techniques to the type of problems that commonly occur in engineering
and the physical sciences. The authors provide a sophisticated
introduction to various appropriate approximation techniques; they show
students why the methods work, what type of errors to expect, and when
an application might lead to difficulties; and they provide information
about the availability of high-quality software for numerical
approximation routines The techniques covered in this text are
essentially the same as those covered in the Sixth Edition of these
authors' top-selling Numerical Analysis text, but the emphasis is much
different. In Numerical Methods, Second Edition, full mathematical
justifications are provided only if they are concise and add to the
understanding of the methods. The emphasis is placed on describing
each technique from an implementation standpoint, and on convincing
the student that the method is reasonable both mathematically and
computationally.
Analytic Combinatorics - Philippe Flajolet 2009-01-15
Analytic combinatorics aims to enable precise quantitative predictions of
the properties of large combinatorial structures. The theory has emerged

over recent decades as essential both for the analysis of algorithms and
for the study of scientific models in many disciplines, including
probability theory, statistical physics, computational biology, and
information theory. With a careful combination of symbolic enumeration
methods and complex analysis, drawing heavily on generating functions,
results of sweeping generality emerge that can be applied in particular
to fundamental structures such as permutations, sequences, strings,
walks, paths, trees, graphs and maps. This account is the definitive
treatment of the topic. The authors give full coverage of the underlying
mathematics and a thorough treatment of both classical and modern
applications of the theory. The text is complemented with exercises,
examples, appendices and notes to aid understanding. The book can be
used for an advanced undergraduate or a graduate course, or for selfstudy.
Numerical Analysis - David Kincaid 2009
This book introduces students with diverse backgrounds to various types
of mathematical analysis that are commonly needed in scientific
computing. The subject of numerical analysis is treated from a
mathematical point of view, offering a complete analysis of methods for
scientific computing with appropriate motivations and careful proofs. In
an engaging and informal style, the authors demonstrate that many
computational procedures and intriguing questions of computer science
arise from theorems and proofs. Algorithms are presented in
pseudocode, so that students can immediately write computer programs
in standard languages or use interactive mathematical software
packages. This book occasionally touches upon more advanced topics
that are not usually contained in standard textbooks at this level.
Least-squares Approximation - Open University. Linear Mathematics
Course Team 1972
Scientific Computing with Case Studies - Dianne P. O'Leary 2009-03-19
This book is a practical guide to the numerical solution of linear and
nonlinear equations, differential equations, optimization problems, and
eigenvalue problems. It treats standard problems and introduces
important variants such as sparse systems, differential-algebraic
equations, constrained optimization, Monte Carlo simulations, and
parametric studies. Stability and error analysis are emphasized, and the
Matlab algorithms are grounded in sound principles of software design
and understanding of machine arithmetic and memory management.
Nineteen case studies provide experience in mathematical modeling and
algorithm design, motivated by problems in physics, engineering,
epidemiology, chemistry, and biology. The topics included go well beyond
the standard first-course syllabus, introducing important problems such
as differential-algebraic equations and conic optimization problems, and
important solution techniques such as continuation methods. The case
studies cover a wide variety of fascinating applications, from modeling
the spread of an epidemic to determining truss configurations.
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