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Abstract

In this work, we consider a system of nonlinear Volterra integro-differential equations. We propose
a spline collocation method for the numerical solution of such problems. The method is formulated
in suitable spline approximation space, where Lagrange interpolation at the collocation points is
employed to approximate the unknown solution and its derivative.

Explicit representations of the approximate solution are derived, leading to a direct computational
procedure that avoids the solution of large algebraic systems and the evaluation of complicated
integrals. A rigorous convergence analysis is established, demonstrating that the method achieves
a high order of accuracy.

Several numerical examples are presented to validate the theoretical results. The computational
experiments confirm the convergence and accuracy of the proposed method. Comparisons with
well-known existing methods illustrate the efficiency and reliability of the present approach.
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