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Bernstein Operational Matrix Method for Solving
the Numerical Solution of High Order
Integro-Differential Equation with Weakly Singular

SHAN Rui, WEI Jinxia, ZHANG Yan

(College of Sciences, Yanshan University, Qinhuangdao 066004, China)

Abstract:  In order to obtain the numerical solution for high order variable coefficients Volterra- Fredholm integro-differ-
ential equation with weakly singular kernels, we present a Bernstein operational matrix method in this paper. A approxi-
mate formula which solves solution for any arbitrary order weakly singular integral is given by using the definition of
Bernstein polynomial and some properties. and a operational matrix of derivative of Bernstein polynomial is also obtained.
By translating the original problem through simplifying and descreting the equation, the problem can be transferred into a
system of algebraic equations. Convergence analysis shows that the method is convergent. The numerical example shows
that the method is effective.

Keywords: high order variable coefficients; weakly singular; integro-differential equation; Bernstein polynomial; opera-

tional matrix; numerical solution
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