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Abstract

A new hybrid linear multistep method (LMM) is considered for the solution of first order initial
value problems (1VPs), The new hybrid method is an extension of LMM by the inclusion of
extra intermediate of f-step points in between the usual grid points in the numerical schemes, A
detailed analysis of the method such as the local truncation error and order, consistency and
zero stability are investigated and presented, The method as compared with other recently
derived methods provide approximation of high accuracy to solution of IVPs in ordinary
differential equations,
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1. Introduetion

Differential equations appear frequently in mathematical models that attempt to describe real
life situations, Many natural laws and hypotheses can be translated via mathematical language
into equations involving derivatives, These derivatives appear in physics as velocities and
aceelerations, in geometry as slopes, in biology as rates of growth of populations, in psychology
as rates of learning, in chemistry as reaction rates, in economics as rates of change of the cost
of living, and in finance as rates of growth of investments, First order differential equations are
very useful in many applications [ 1],

Various approaches like interpolation, numerical integration and Taylor serics expansion can
be used for the derivation of linear multistep methods (LMMSs). LMMs are some of the methods
for solving ordinary differential equations (ODESs) and are generally defined as
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where @y and f3; are uniquely determined and @ + fo # 0,9 = 1 [2].

Discrete schemes are generated from equation (1) and applied to solve first order ordinary
differential equations.

In literature, [3] constructed continuous schemes which were evaluated at both step and off-
step points to obtain hybrid formulae, the methods are effective in treating stiff and highly
oscillatory systems of initial value problems (1VPs) in ODEs, Others like [4], [5], [6], [7], [8]
and [9] derived multistep numerical methods for solving [V Ps of various orders.

Some hybrid Adams type block linear multistep methods are derived in [10] by using power
series expansion, the idea of multistep collocation method (MCM) was adopted in the
derivation of the schemes to obtain the continuous form which were evaluated at some off grid
points and grid points to form block method, The schemes were consistent, zero-stable, and
hence convergent.

1

T




























