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Title

Numerical and analytical methods for solving uncertain fractional differential
equations

Abstract

In this thesis, fuzzy fractional differential equation is investigated. For this, the
Caputo fractional derivative is defined based on generalized Hukuhara
differentiability, and its rules and properties proved in details. Then, the fuzzy
fractional differential equation is considered and its existence and unigueness
condition of solution obtained under presented differentiability concept. Also, an
analytical method is introduced for getting solution of fuzzy linear and multi-
order fractional differential equation. Moreover numerical solutions of this set of
equations are obtained by fuzzy fractional Euler method. Since, this method is
defined based on fuzzy generalized Taylor expansion, the generalized Taylor
expansion is also introduced using generalized Caputo differentiability. At the
end, to more illustration several examples of fuzzy fractional differential
equations are solved and analytical and numerical solutions obtained.

Keywords: Fuzzy fractional differential equation, Caputo generalized Hukuhara
derivative, Fuzzy intermediate theorem, Fuzzy integral mean value theorem,
Fuzzy mean value theorem for Riemann-Liouville integral, Fuzzy generalized
Taylor expansion, Fuzzy fractional Euler method.
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