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Abstract

We expand the step-transition operator of any linear multi-step method with order
s> 2 up to O(r°™®). And through examples we show how much the perturbation of the
step-transition operator caused by the error of initial value is.
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1. Expansion of Step-Transition Operator

For an ordinarily differential equation
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any compatible linear m-step difference scheme
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can be characterized by a step-transition operator G (also denoted by G™): R? — RP satisfying
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where G* stands for k-time composition of G: GoG - -oG (refer to [1,2,3,5,6,7]). This operator
G™ can be represented as a power series in 7 with first term equal to identity I.

Thus, this operator completely characterizes the multi-step scheme as: Z; = G(Zy), ---,
Zm = G(Zy—1) = G™(Zy), ---. For the expansion of this operator G, we give the following
theorem:

Theorem 1. If scheme (2) is of order s > 2, then the step-transition operator decided by
equation (8) has the following expansion:
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where 219 = 7, zI1 = f(z), zk+1] = BBZ—;]ZU] fork=1,2,---. And
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when s = 2;
when s > 3.
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