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Abstract

The primary goal of this thesis is to adapt and develop new, effective, and
realistic methods. This thesis proposes three new formulations of approximate
methods based on fuzzy set theory properties with the standard idea of the
Homotopy analysis method (HAM) to solve linear and nonlinear F-SIDEs
involving F-SVIDEs, F-SFIDEs, and F-SVFIDEs. This extension of HAM is
denoted by FV-HAM (fuzzy Volterra homotopy analaysis method), FF-HAM
(fuzzy Fredholm homotopy analaysis method) and FVF-HAM (fuzzy Volterra-
Fredholm homotopy analaysis method), which is designed to find open-form
analytical solutions to the proposed problems. The FV-HAM, FF-HAM and
FVF-HAM solutions procedure integrates the use of two key tools; namely, the
auxiliary guess function and the convergence-control parameter, which are
essential for guaranteeing the convergence of the approximation series solution.
Furthermore, the error and convergence analyses followed by using the Least
Square method to find the optimal value of convergence control parameter. In
addition, as most other scholars have done, the methods were adjusted to solve
linear and nonlinear F-SVIDEs, F-SFIDEs, and F-SVFIDEs of order greater
than one directly without the need for additional reduction. To demonstrate the
viability and correctness of the suggested methodologies, a few examples are
provided. Overall, the numerical findings show that the suggested FV-HAM,
FF-HAM and FVF-HAM offer superior accuracy over the current approximate-
analytical methods. For that reason, the FV-HAM, FF-HAM and FVF-HAM
are good substitute approaches to solving F-SVIDEs, F-SFIDEs, and F-
SVFIDEs.
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