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Abstract

The Adomian decomposition method (ADM) was used in this thesis
to solve linear and non-linear systems of fuzzy Volterra and Fredholm
integral equations and also solve linear and non-linear systems of fuzzy
Volterra and Fredholm integro-differential equations of the second kind,
we employed the Adomian decomposition method (ADM) and the
modified Adomian decomposition method (MADM).

We display a comparison of the numerical results applying the ADM
with the numerical solution for the iterations of the given systems of fuzzy
integral equations (SFIEs) with the (ADM-SIMP) and (ADM-TRAP)
obtained with the minimum amount of computation are compared with the
exact solutions to show the efficiency of the ADM. Also, we give the
absolute error (AE), the residual error (REE), the Trapezoidal error
(TRAPE), and the Simpson error (SIMPE).

The convergence was studied on the fuzzy systems of the linear and
nonlinear Fredholm integral equations of the second type, and the
convergence of this method was theoretically proven. Through the numerical
results, it was concluded that the convergence of the solution depends on the
value of A, when the values of A are close to zero, we get a fast convergence

and with the least number of iterations, so the system solution is convergent

1
2M(b—-a)

when the value of || < , and the system solution is divergent when

1

. It was also found that the value of A does not have
2M(b—-a)

the value of |A]| >

a significant impact on the solutions of fuzzy systems of the Volterra integral
equations and (Volterra-Friedholm) integral-differential equations the linear

and nonlinear of the second kind.



The numerical results show that the ADM is highly accurate,
convenient, and efficient for solving linear and non-linear SFVIEs,

SFVIDEs, SFFIEs, and SFFIDE:s.
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