A POSTERIORI ERROR ESTIMATION FOR THE LEGENDRE COLLOCATION METHOD APPLIED TO INTEGRAL-ALGEBRAIC VOLTERRA EQUATIONS^∗

S. PISHBIN^†, F. GHOREISHI^†, AND M. HADIZADEH^†

Abstract. In this work, we analyze the Legendre collocation method for a mixed system of Volterra integral equations of the first and second kind which is known as Integral Algebraic Equations (IAEs). In order to obtain the approximate solution, the kernels in the system of integral equations are approximated by using the discrete Legendre expansion. A posteriori error estimate is obtained which is based on the Lebesgue constants corresponding to the Lagrange interpolation polynomials and some well-known results of orthogonal polynomials theory. The spectral rate of convergence for the described method applied to linear and nonlinear IAEs is also established in the L^2-norm. Finally, the proposed method is illustrated by several test problems which confirm the theoretical prediction of the error estimation.

Key words. integral algebraic equations, system of Volterra integral equations, Legendre collocation method, error analysis, numerical teratments

AMS subject classifications. 65R20, 34A05

∗Received December 6, 2010. Accepted for publication July 25, 2011. Published online on November 18, 2011. Recommended by S. Vanderwalle.

†Department of Mathematics, K. N. Toosi University of Technology, P. O. Box. 16315-1618, Tehran, Iran (s_−pishbin@dena.kntu.ac.ir, {ghoreishif, hadizadeh}@kntu.ac.ir).