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1. Introduction

Consider the initial value problem

(1.1) y'=f(χ,y) (a^x^b),

(1.2) y{ά) = yθ9

where/(x, y) is sufficiently smooth in IxR, / = [α, b] and # = (—oo, oo). De-

note by y(x) the solution of this problem and for a positive constant h0 let

(1.3) xj = a+jh O = 0, 1,...,N), h = (b-a)/N ^ h0.

We consider the case where the approximate values ym of y(xm) (m = fc,

fc+1,..., N) are obtained by the /c-step method [2]

(1.4) Σ 5 = o ¥ » + i = hφ(χw> Λ..-. yn+k', h) (n = 0, 1,..., ΛΓ-fc),

where α7- 0 = 0, 1,..., fe) are real constants and αfc = l. The method (1.4) includes

one-step methods, linear multistep methods, hybrid methods, pseudo-Runge-

Kutta methods and so on.

In Section 3 for sufficiently smooth Φ(x, uo> > uk; v) we study the asymp-

totic behavior of errors

(1.5) ej = yj-y(xj) (j = 0, 1,..., N)

as h-+0. In Section 4 the local truncation error is approximated and Milne's

device in the predictor-corrector method is justified under certain conditions.

In Section 5 we are concerned with the approximate computation of errors and

illustrate the method by numerical examples.

2. Preliminaries

2.1. Assumptions

For simplicity the dependence of Φ on / is not expressed explicitly. Let


