Dynamics of Continuous, Discrete and ]mémlsi'ue Systems
Series B: Applications & Algorithms 26 (2019) 171-184

Copyright (©2019 Watam Press

THE RELIABLE MODIFIED LAPLACE ADOMIAN
DECOMPOSITION METHOD TO SOLVE
FRACTIONAL VOLTERRA-FREDHOLM INTEGRO
DIFFERENTIAL EQUATIONS

Ahmed A. Hamoud!?*, Khawlah H. Hussain® and Kirtiwant P. Ghadle!

IDepartment of Mathematics,
Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad-431 004, India.

2Department of Mathematics, Taiz University, Taiz, Yemen.
3Department of Mechanical Technology, Basra Technical Institute,
Southern Technical University, Al-Basrah, Iraq.

Abstract. This paper demonstrates a study on some significant latest innovations in the
approximation technique to find the approximate solutions of Caputo fractional Volterra-
Fredholm integro-differential equations (FVFIDE). To apply this, the study uses modified
Laplace Adomian decomposition method. The reliability of the method and reduction
in the size of the computational work give this method a wider applicability. Also, the
behavior of the solution can be formally determined by analytical approximate. Moreover,
we proved the convergence and uniqueness of the solution. Finally, an example is included

to demonstrate the validity and applicability of the proposed technique.
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1 Introduction

In recent years, numerous papers have been concentrating on the development
of analytical and numerical methods for fractional integro-differential equa-
tions. In this paper, we consider the Caputo fractional Volterra-Fredholm
integro-differential equations of the form:

“Dy(z) = g(x) + / e, )Py (y(0)) it + / kol OFs(y(0))dt, (1)

with the initial condition
y(0) = yo, (2)



