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Abstract

In this work we analyse the error of a discrete Petrov-Galerkin scheme for non-
linear m-th order ordinary differential and integro-differential equations on a
finite interval subject to nonlinear side conditions. As a trial space we chose
high-order Cm-splines. We prove optimal order convergence and superconver-
gence in the knots for lower order derivatives, where the range of derivatives for
these enhanced convergences to hold is determined by the behaviour of the non-
local part of the integro-differential equation. Our results extend and simplify
earlier results by M. Ganesh and I. Sloan (1999).

The numerical experiments in this work, for several singularly perturbed
ordinary differential equations demonstrate the power of our scheme that does
not require any mesh restriction.
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