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Abstract. This paper presents a collocation method founded on Genocchi polynomials

and their corresponding operational matrix of derivatives for the numerical solution of

linear Volterra-Fredholm integro-differential equations (VFIDEs). The proposed approach

converts the original Volterra-Fredholm integro-differential equation into a matrix formu-

lation, resulting in a system of linear algebraic equations. Moreover, convergence analysis

is conducted within the framework of the standard L2 norm. Numerical experiments are

subsequently performed to demonstrate the accuracy, efficiency, and applicability of the

method. Comparisons were made between our results and those obtained using other es-

tablished methods.
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1 Introduction

Integro-differential equations, particularly those of Volterra-Fredholm type,
are widely encountered in mathematical modeling of physical, biological, and
engineering systems. These equations involve both integral and differen-
tial operators, representing memory effects and dynamic behavior simultane-
ously. Applications include viscoelasticity, population models, heat transfer,
and control theory. Due to their inherent complexity, analytical solutions
are rarely obtainable, which underscores the necessity for efficient and accu-
rate numerical methods. A substantial body of research has been dedicated
to analyzing the existence, uniqueness, and stability of solutions to these


