et

wmthls thesis, fuzzy linear integro-differential‘ equations of Volterra
: ‘éi'.é-r'c:onrsi,dered. Also special kinds of fuzzy numbers, fuzzy
nctions, fuzzy functional and fuzzy operators are considered.
Usmg «“Extension Principle” Wwe introduce a DEW type of fuzz?y-
< gperators, the operator of fuzzy partial derivative of first order, in
<77 aqdition to nEW properties for fuzzy [aplace operator and generalized the
fuzzy derivative operator, and integral operator of first order to be fuzzy
- operator of order n. We construct speciaI type of fuzzy operators, We
call it “integro—differential operator of Volterra type’, with first order
derivative which s denoted by OWU}- - -
The fuzzy operator O(U) helps us to prove the existence and
uniqueness of the solution of fuzzy linear integro—differemial equations of

e Volterra type of first order by generalizing the existence theorem for
L fuzzy differential equations.

Fuzzy linear differential equations, and fuzzy linear integral equations
i of Volterra type are reduce to fuzzy linear integro—differemial equations
% of Volterra type of first order. AS well as, we introduce fuzzy “Reduction
£ Theorem”, which reduces each fuzzy linear integro-di-fferential. equations
of Volterra type of high order 1o fuzzy linear i.n-tegro--differenti:ak-
3 equations of Volterra type of first order by extending the foundation of

ordinary integro—differenti'31 equation of Volterra type.

Finally, the solution of fuzzy linear integro—differemi—a‘i equations of
Volterra type 1S introduced in three different methods: Analytic,
approximated, and numerical methods. ' '

: For analytic solution we modify fuzzy Laplace wansform to be
_suitable for treating our problems, for app‘r’oximated solutions we modify
T the method of fuzzy successive approximation used to solve fuzzy linear
integral equations, and introduce new method in fuzzy space, which is
“fuzzy degenerate kernel”.

. Numerical solutions, our problem are solved using spline functions:
Linear, quadratic, and cubic. Fuzzy Newton’s divided difference is
introduced to derive fuzzy spline functions. :

~ Fuzzy interpolation function 1s found using fuzzy Newton's divided
difference and fuzzy linear spline functions which are useful in finding
the approximated fuzzy derivatives, and integrals.
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