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ABSTRACT. In this paper we present a new method for solving systems of 
ordinary nonlinear differential equations with initial conditions. The method 
is based on the transformation of the problem to an optimal control problem. 
We then salve it with a technique based on the use of an integral form of the 
Euler equation combined with the shooting method and the cyclic coordinate 
descent method. Our method substantially improves a previous approach that 
uses iterative dynamic programming to salve the associated optimal control 
problem. We consider the error functional instead of the classical global error, 
the error functional obtained by our method being lower than that obtained 
by classical methods. The method presented in this paper allows us to salve a 
wide range of nth arder ordinary nonlinear differential equations with initial 
conditions. 

l. INTRODUCTION

For hundreds of years, ordinary differential equatíons (ODEs) have been used 
to model continuous systems in all scientific and engineering disciplines. Many 
mathematicians have studied the nature of these equations and many well-developed 
solution techniques exist. The most widely used mathematical formulation is that 
of an initial value problem (IVP) for a first-order system of ordinary nonlinear 
differential equatíons: 

(1.1) { x�(t) = fi(t,x1(t), ... ,xn(t)) 
Xi(a) = Yi 

with í = 1, ... , n. The numerícal solution of ODEs is a well-studied problem in 
numerical analysis, and books on the subject abound ([5], [12], [13]). The most 
frequently employed numerical methods fall into the following categories: Taylor 
methods, Runge-Kutta methods, multistep methods, extrapolation methods and 
adaptive techniques. In this paper we present a new method for solving (1.1) based 
on transforming the IVP to an optimal control problem (OCP). 

Other numerical approximations to ODEs using a variational approach are pre
sented in [7] and in [1]. In [7] the authors use iterative dynamic programming (IDP) 
[10] to solve the OCP and obtain a piecewise-constant optima! control function. In
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