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Boubaker polynomials collocation approach for solving systems of nonlinear
Volterra-Fredholm integral equations

Sara Davaeifar, Jalil Rashidinia1

Department of Mathematics, Central Tehran Branch, Islamic Azad University, Tehran, Iran.

Abstract

Numerical schemes have been developed for solutions of systems of nonlinear mixed Volterra-Fredholm integral
equations of the second kind based on the First Boubaker polynomials (FBPs). The classical operational matrices
are derived. The unknown has been approximated by FBPs and the Newton-Cotes points were applied as the collo-
cations points. Error estimate and convergence analysis of the proposed method have been proved. Some numerical
experiments are considered. The results are compared with relevant studies in order to test the reliability, validity and
effectiveness of the proposed approach.
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1. Introduction

A number of problems in physics, engineering, biology, applied mathematics and various branches of science and
analytical disciplines are described by the system of integral equations. The present paper principally focusses on the
general systems of nonlinear mixed Volterra-Fredholm integral equations (SNV-FEIs) of the second kind as shown
below:

y(x) = f(x) +
∫ x

0
K 1(x, t, y(t)) dt +

∫ 1

0
K 2(x, t, y(t)) dt, x ∈ I = [0, 1], (1)

where
y(x) = [y1(x), y2(x), . . . , yM(x)] T , f(x) = [ f1(x), f2(x), . . . , fM(x)] T ,

Kl(x, t, y(t)) =
[

K(l)
1 (x, t, y(t)) K(l)

2 (x, t, y(t)) . . . K(l)
M (x, t, y(t))

]T
,

K(1)
j1

(x, t, y(t)) =
m(1)

j1∑
j2=1
κ(1)

j1 j2
(x, t)φ(1)

j1 j2
(t, y1(t), . . . , yM(t)),

K(2)
j1

(x, t, y(t)) =
m(2)

j1∑
j3=1
κ(2)

j1 j3
(x, t)φ(2)

j1 j3
(t, y1(t), . . . , yM(t)),

l = 1, 2, M ≥ 1, j1 = 1 (1) M, m(l)
j1
∈ N,

in which f j1 (x) ∈ L2(I), κ(1)
j1 j2

(x, t), κ(2)
j1 j3

(x, t) ∈ L2(I × I), φ(1)
j1 j2
, φ(2)

j1 j3
are known continuous functions in all variables

and y(x) is the unknown vector function to be determined. Moreover; φ(1)
j1 j2
, φ(2)

j1 j3
are nonlinear with respect to M

unknown real functions y1(x), . . . , yM(x).
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