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Abstract
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This research is divided into 2 main parts. In the first part we study of the
linearization problem of system of three second-order ordinary differential equation. The
necessary conditions for linearization by general point transformationare found. The
sufficient conditions for linearization by restricted class of point transformation are
obtained. Moreover, the procedure for obtaining the linearizing transformation is
provided in explicit forms. Examples demonstrating the procedure of using the
linearization theorems are presented.

In the second part, we gave a complete group classification of the general case
of linear systems of three second-order ordinary differential equations excluding the
case of systems which are studied in the literature. This is given as the initial step in the
study of nonlinear systems of three second-order ordinary differential equations. In
addition the complete group classification of a system of three linear second-order
ordinary differential equations is done. Four cases of linear systems of equations are

obtained.
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