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Abstract

This book deals with the numerical integration of Ordinary
Differential Equations (ODEs) and it can be used by science
and engineering students who have attended an introductory
course on numerical analysis. Chapter 1 is a short introduction
to numerical methods for ODEs. In Chapter 2 we review
background knowledge that will be used in the next chapters.
Chapters 3 and 4 concern Runge-Kutta (RK) methods. In
particular, an introduction to explicit methods up to the
fourth order is given in Chapter 3, and the theory of RK
methods as developed by Butcher is given
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in Chapter 4. Chapter 5 is devoted to Partitioned RK methods
and Two-Derivative RK methods. Linear multistep methods
(Adams-Bashforth, Adams-Moulton) are reviewed in Chapter
6. The next two chapters deal with second-order ODEs where
the first derivative does not appear. Runge-Kutta-Nystrom
methods are reviewed in Chapter 7 and multistep methods in
Chapter 8. Several test problems are presented in Chapter 9.
The last 3 chapters (10, 11, 12) introduce the students to
current research in the field such as symplectic methods and
methods with special properties.
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