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Abstract

In this paper a general k-step k-order multistep method containing derivatives of
second order is given. In particular, a class of k-step (k+1)th-order stiff stable multistep
method# for k — 3 - 9 is constructed. Under the Same accuracy, these methods are
possessed of a larger absolute stability region than those of Gear’s [1] and Enright’s [2]-
Hence they are suitable for solving stiff initial value preblems in ordinary differential
equations.

31. Introduction

For the initial value problem of first order ordinary differential equations
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where y,, ;. ¢ = 0,1, .-, k, are numerical approximate solutions of solutjon y(z) of (1) at
I = Zpyy; further Y g = F(Zntiy Yngi), Yndes = Flps = F'(Tn+i, ¥n+i). The characteristic

polynomials of (2) are
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Our purposes are: (1) construct a k-step, k-order method and give its error constants, (1i)
construct for £ = 3 — 9 a class of k-step, (k + 1)th-order stiff stable method, which can be
automatically generated by computer. For the same accuracy, the stability region of the
methods in this paper is obviously larger than those of Gear’s (1] and Enright’s [2]. So they
are suitable for solving initial value problems of stiff ordinary differential equations.
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§2. Construction of the Methods

Definition. The method (2} 1s of order p, +f for arbitrary function y(z) € [:bll the
follounng relatton holds;
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where p and Cp4, are independent of y(z), and Cpyf # 0 |81,
Lemma. Let E be a shift operator such that Ef(z) = f(z + R}, and Vf(z) = f(z) -

flz—h), Af(z) = flz+h)—f(z), Df(z) = df(m) . Suppose the function f{z) 13 sufficiently
differentiable. Then, the relations
R g
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hold. .
Proof. Because -
E=e"? =(1+4)=(1-V)}, (5)
it follows, that L b
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Theorem. Suppase the cneﬁctents tn the k-step method

Z XiYn+i = h Z ﬁl yn+l + hz Z 'Ttyn-l-t (6)
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are
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Then the method (6) is of order k and possesses an error constant
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