NYSTROM METHODS FOR NONLINEAR VOLTERRA INTEGRAL EQUATIONS

M. G. Russo, and V. Sagaria
Department of Engineering, University of Basilicata
Via dell’Ateneo Lucano, Italy
mariagrazia.russo@unibas.it

We consider Nonlinear Volterra Integral Equations (NVIEs) of type
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where «, 3 > —1, k,g and f are given functions, and y is the unknown. While equations of
type (1) appear in numerous applications, this study specifically examines NVIEs as a reformu-
lation (see, for example [1]) of equivalent nonlinear Fractional Differential Equations (FDEs).
Here we introduce two Nystrém-type methods based on product-type polynomial quadrature
formulae. In particular, following an idea proposed in [2], the first formula is based on the poly-
nomial approximation using the Generalized Bernstein polynomials, whereas, inspired by [3],
the second is constructed using the Lagrange polynomials. The resulting Nystrém methods
are stable and convergent. Some examples of both NVIE and FDE numerical resolution are
also given.
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