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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:

Christina Rogers:

What do you with regards to book? It is not important to you? Or just adding material if you want something
to explain what your own problem? How about your free time? Or are you busy man? If you don't have spare
time to do others business, it is make one feel bored faster. And you have extra time? What did you do?
Every individual has many questions above. The doctor has to answer that question since just their can do
this. It said that about e-book. Book is familiar in each person. Yes, it is appropriate. Because start from on
jardín de infancia until university need this Finite Difference Methods for Ordinary and Partial Differential
Equations: Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) to read.

Patricia Stewart:

A lot of people always spent their very own free time to vacation or go to the outside with them household or
their friend. Were you aware? Many a lot of people spent many people free time just watching TV, or
perhaps playing video games all day long. If you wish to try to find a new activity this is look different you
can read a new book. It is really fun for you. If you enjoy the book that you just read you can spent 24 hours
a day to reading a publication. The book Finite Difference Methods for Ordinary and Partial Differential
Equations: Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) it is quite good to
read. There are a lot of folks that recommended this book. These were enjoying reading this book. In case
you did not have enough space to deliver this book you can buy the actual e-book. You can m0ore very
easily to read this book from a smart phone. The price is not too expensive but this book features high
quality.

Susan Douglas:

Exactly why? Because this Finite Difference Methods for Ordinary and Partial Differential Equations:
Steady-State and Time-Dependent Problems (Classics in Applied Mathematics) is an unordinary book that
the inside of the reserve waiting for you to snap the idea but latter it will distress you with the secret it inside.
Reading this book alongside it was fantastic author who also write the book in such amazing way makes the
content inside easier to understand, entertaining means but still convey the meaning completely. So , it is
good for you for not hesitating having this any more or you going to regret it. This excellent book will give
you a lot of benefits than the other book get such as help improving your expertise and your critical thinking
method. So , still want to hold off having that book? If I ended up you I will go to the book store hurriedly.

Toni Sargent:

Do you have something that you prefer such as book? The reserve lovers usually prefer to opt for book like
comic, quick story and the biggest an example may be novel. Now, why not striving Finite Difference
Methods for Ordinary and Partial Differential Equations: Steady-State and Time-Dependent Problems



(Classics in Applied Mathematics) that give your entertainment preference will be satisfied through reading
this book. Reading habit all over the world can be said as the way for people to know world considerably
better then how they react when it comes to the world. It can't be claimed constantly that reading addiction
only for the geeky person but for all of you who wants to always be success person. So , for all you who
want to start studying as your good habit, you can pick Finite Difference Methods for Ordinary and Partial
Differential Equations: Steady-State and Time-Dependent Problems (Classics in Applied Mathematics)
become your current starter.
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