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Abstract 

 

In this paper we study numerical methods for hybrid fuzzy fractional differential 

equation, Degree of Sub element hood and the iteration method is used to solve 

the hybrid fuzzy fractional differential equations with a fuzzy initial condition. 
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1. Introduction 
 

Fuzzy initial value problems for fractional differential equations 

have been considered by some authors recently [2, 3]. To study some 

dynamical processes, it is necessary to take into account imprecision, 

randomness or uncertainty. The objective of the present paper is to extend 

the application of the iteration method, to provide approximate solutions 

for fuzzy initial value problems of differential equations of fractional 

order, and to make comparison with that obtained by an exact fuzzy 

solution.  
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2. Analytical solution of Hybrid Fuzzy Fractional Differential 

Equations: 
 

Let us consider the following fractional differential equation: 
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  𝑥(𝑡𝑘) =  𝑥𝑘 

Where, 0≤ 𝑡0 ≤ 𝑡1 ≤ ⋯ ≤ 𝑡𝑘 → ∞ 

 

3. Multi-Step (Adam-Bash Forth) Method 
 

    The Adam-Bash Forth method for (1) is given by: 
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Adam’s Predictor formula 
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Adam’s Corrector formula 
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The exact solution at 1, nkt is given by: 
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3.1. Degree of Sub Element hood: 

 Let X be a Universal, U be a set of parameters and let ( 1, nkF ) and 

( 1, nkG ) are two fuzzy elements of X.  Then the degree of sub element hood 

denoted by 

 S( 1, nkF , 1, nkG ) is defined as, 

S( 1, nkF , 1, nkG ) = 
1

|( 1, nkF )|
{|( 1, nkF )| − ∑ max{0, ( 1, nkF ) −  ( 1, nkG )}} 
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Where  | 1, nkF | =  ∑ exp( 1, nkF )𝑒𝑗∈𝐴  

Example: 3.2 

Consider the following linear hybrid fuzzy fractional differential equation: 

                                               
ac D  X (t) = Y - X2                                  (3) 

     X (0) = X0, 

where ]1,0(
, t  >  0, and  X0 is any triangular fuzzy number. 

We can find the solution of the hybrid fractional fuzzy differential equation, by 

the method of Adam-Bash Forth Method.  We compared & generalized the hybrid 

fractional fuzzy differential equation solution with the exact solution in the 

following table; also we illustrated the figure for this generalization by using 

Matlab. 

| 1, nkF | = 17.8562   | 1, nkG | = 28.9093 

S( 1, nkF , 1, nkG )   ≅   1 

S( 1, nkG , 1, nkF )  = 0.6177≅ 0.62  

 

 

Fig. Comparison of exact and approximated solution of Example 3.2 
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Conclusion 

 

In this paper, we have studied a hybrid fuzzy fractional differential equation. The 

results of the study reveal that the proposed method with fuzzy fractional 

derivatives is efficient, accurate, and convenient for solving the hybrid fuzzy 

fractional differential equations. 
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