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This book introduces finite difference methods for both ordinary differential equations (ODEs) and partial
differential equations (PDEs) and discusses the similarities and differences between algorithm design and
stability analysis for different types of equations. A unified view of stability theory for ODEs and PDEs is
presented, and the interplay between ODE and PDE analysis is stressed. The text emphasizes standard
classical methods, but several newer approaches also are introduced and are described in the context of
simple motivating examples.

The book is organized into two main sections and a set of appendices. Part I addresses steady-state boundary
value problems, starting with two-point boundary value problems in one dimension, followed by coverage of
elliptic problems in two and three dimensions. It concludes with a chapter on iterative methods for large
sparse linear systems that emphasizes systems arising from difference approximations. Part II addresses
time-dependent problems, starting with the initial value problem for ODEs, moving on to initial boundary
value problems for parabolic and hyperbolic PDEs, and concluding with a chapter on mixed equations
combining features of ODEs, parabolic equations, and hyperbolic equations. The appendices cover concepts
pertinent to Parts I and II. Exercises and student projects, developed in conjunction with this book, are
available on the book s webpage along with numerous MATLAB m-files.

Readers will gain an understanding of the essential ideas that underlie the development, analysis, and
practical use of finite difference methods as well as the key concepts of stability theory, their relation to one
another, and their practical implications. The author provides a foundation from which students can approach
more advanced topics and further explore the theory and/or use of finite difference methods according to
their interests and needs.

Audience: This book is designed as an introductory graduate-level textbook on finite difference methods and
their analysis. It is also appropriate for researchers who desire an introduction to the use of these methods.

Contents: Preface; Part I: Boundary Value Problems and Iterative Methods. Chapter 1: Finite Difference
Approximations; Chapter 2: Steady States and Boundary Value Problems; Chapter 3: Elliptic Equations;
Chapter 4: Iterative Methods for Sparse Linear Systems; Part II: Initial Value Problems. Chapter 5: The
Initial Value Problem for Ordinary Differential Equations; Chapter 6: Zero-Stability and Convergence for
Initial Value Problems; Chapter 7: Absolute Stability for Ordinary Differential Equations; Chapter 8: Stiff
Ordinary Differential Equations; Chapter 9: Diffusion Equations and Parabolic Problems; Chapter 10:
Advection Equations and Hyperbolic Systems; Chapter 11: Mixed Equations; Appendix A: Measuring
Errors; Appendix B: Polynomial Interpolation and Orthogonal Polynomials; Appendix C: Eigenvalues and
Inner-Product Norms; Appendix D: Matrix Powers and Exponentials; Appendix E: Partial Differential
Equations; Bibliography; Index.
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From reader reviews:

Brian Davis:

In this 21st one hundred year, people become competitive in most way. By being competitive now, people
have do something to make all of them survives, being in the middle of the actual crowded place and notice
simply by surrounding. One thing that often many people have underestimated this for a while is reading.
Yeah, by reading a e-book your ability to survive boost then having chance to stay than other is high. In your
case who want to start reading the book, we give you this particular Finite Difference Methods for Ordinary
and Partial Differential Equations: Steady-State and Time-Dependent Problems (Classics in Applied
Mathematics) book as beginner and daily reading book. Why, because this book is greater than just a book.

David Ruby:

Do you certainly one of people who can't read enjoyable if the sentence chained in the straightway, hold on
guys this particular aren't like that. This Finite Difference Methods for Ordinary and Partial Differential
Equations: Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) book is readable
by you who hate the perfect word style. You will find the info here are arrange for enjoyable reading through
experience without leaving possibly decrease the knowledge that want to offer to you. The writer involving
Finite Difference Methods for Ordinary and Partial Differential Equations: Steady-State and Time-
Dependent Problems (Classics in Applied Mathematics) content conveys the idea easily to understand by
most people. The printed and e-book are not different in the content but it just different available as it. So ,
do you continue to thinking Finite Difference Methods for Ordinary and Partial Differential Equations:
Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) is not loveable to be your
top checklist reading book?

Richard Lamm:

The knowledge that you get from Finite Difference Methods for Ordinary and Partial Differential Equations:
Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) is the more deep you digging
the information that hide within the words the more you get interested in reading it. It does not mean that this
book is hard to comprehend but Finite Difference Methods for Ordinary and Partial Differential Equations:
Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) giving you thrill feeling of
reading. The article author conveys their point in particular way that can be understood through anyone who
read it because the author of this book is well-known enough. That book also makes your vocabulary
increase well. Therefore it is easy to understand then can go with you, both in printed or e-book style are
available. We suggest you for having this Finite Difference Methods for Ordinary and Partial Differential
Equations: Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) instantly.



Stacey Greene:

Reading a e-book tends to be new life style with this era globalization. With looking at you can get a lot of
information that may give you benefit in your life. Having book everyone in this world can share their idea.
Guides can also inspire a lot of people. Lots of author can inspire all their reader with their story or perhaps
their experience. Not only the story that share in the textbooks. But also they write about the knowledge
about something that you need case in point. How to get the good score toefl, or how to teach your children,
there are many kinds of book that you can get now. The authors these days always try to improve their
proficiency in writing, they also doing some exploration before they write with their book. One of them is
this Finite Difference Methods for Ordinary and Partial Differential Equations: Steady-State and Time-
Dependent Problems (Classics in Applied Mathematics).
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