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Runge-Kutta method for second order ordinary

differcential equation.

Viadimir PENJAK

In this paper are presented explicit fourth order Runge-Kutta method for v = f{=,y,¥°).

We have derived thirtylive condition equations for twentyfour parameters. We have solution
for this condition equations where 15 the numerical method for second order ordinary

differential equation with ratienal coefficients.

We shall consider mitial value problem for the second order ordinary dilferential equation:

y" = f{x,y.¥), ¥(%g) =¥, y'(xp) = ¥i (1)

and consider a general three-stage explicit Runge - Kulla method defined by:
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We develop of yi 1. Vi, K1, Kz K and Ky into the Taylor series but we use following

simyplitications:
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By inserting the last Taylor series into the formulae (2) we obtain senies that we compare
in the same variables articles on the both side equations We define indefinite cocfficients so that

the first 4-th terms of both series coincide In this way we pet the condition equations of the

4-th order and the 4-th stage
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We can see that we have thirtylwo cquations of conditions necessary for order four we
involving thetwentyfour indefinite coefficients When we gencralize results from the paper [ 2]
is evidence that must be valid:

= ¥aly=Fut¥a. @ =Fatla +7,,and when a, =0 than b, = 0.In order to
derive the Runge - Kutta formulas we need to find the solution of the above mentioned
condition equahons {41 We seek the solytion in the form of rational numbers because then the
residues of the couations after introducing e values are zeros and the solution is exact up o

the term h* Mext we have one solution condition equations (4):
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This procedure yields the Runge - Kutta formulae {5) and (6) of the 4-th order and 4-th
stage for the solution of the ordinary differential equation of the second order which is easily

programmable.
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