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ABSTRACT

It is possible to integrate a differential
equation of higher-order of the form y(" =
flz,y,9,y", ...,y V) by reducing it to the sys-
tem ¥ = y1, ¥§ = Y2, s Yp_2 = Yn—1, Yp_1 =
f(z,y,y1,Y2, ..., Yn—1), and applying one consis-
tent and stable method for systems of equations
of higher order. This procedure is a perfectly le-
gitimate one. No accuracy is lost, nor is there
any unnecessary outlay of computional effort.

The situation is slightly different if the equa-
tion to be integrated is of the form y(™ = f(z,v),
n > 2, where no derivates appear in the right-
hand side member of the differential equation.
Equations of this type are called special differ-
ential equations. If one is not particularly inter-
ested in the values of the intermediate derivates,
it seems unnatural to introduce them artificially
in order to produce systems of first order equa-
tions.

Therefore, it is interesting to have consistent
and stable methods to solve directly these equa-
tions. In this paper, it is proposed a general
framework for multistep methods for special or-
dinary differential equations of higher-order of
the form F_o @ynsi = h" Y5_g Bifnri- This
framework is such that a method for a equa-
tion of order m has as its « coeflicients the
coefficients of the (z — 1)” Newton’s Binomial
(a; = (=1)*Cp), and ¥ B; = 1. This family
of methods can be proved consistent and stable.
Moreover, the (s can be adjusted so that the
consistence order can be increased and the error
constant, decreased.
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