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Abstract  
 

This work involved fuzyy Sumudu transform (FST) for solving fuzzy fractional differential equations (FFDEs) involving Riemann-

Liouvillefuzzy fractional derivative and we find with proof the formulas of fuzzy sumudu transforms for Riemann-Liouville fuzzy 

fractional derivative about order . Addition, we use the resulting fuzzy Sumudu transform to solve (FFDEs) of order 

. 
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1. Introduction 

Partial math is the speculation of common analytics. This 

incorporates the capacities subsidiary of self-assertive request. 

Numerous specialists in numerous fields are investigate and 

consider The subject, for example, building, arithmetic et cetera [3, 

6, 7, 8, 10, 17]. the work in [19] One of the real commitments in 

this field , which examined the subject seriously. From that point 

onward, it was considered in [15], where the creators proposed a 

few applications. Necessary changes have for quite some time been 

utilized in unraveling direct customary differential conditions, and 

additionally straight fragmentary differential conditions. The 

fundamental changes were gone before by Fourier change. 

Afterward, a few new necessary changes have been proposed, to be 

specific, Laplace, Mellin, and Hankel changes [16, 23, 24]. In any 

event F .Jarad and K.Tas ponder use of Sumudu changes to 

Riemann-Liouville partial differential conditions. In this paper, we 

include new outcomes the fluffy Sumudu change for fluffy partial 

differential conditions (FFDEs) comprise of Riemann-Liouville 

fluffy fragmentary subordinate about request  

Basic concepts   

This section consists of basic concepts which are needed in this 

paper. 

Some Definitions and Theories  

Definition 2.1 [2] 
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2. Riemann-Liouville Fuzzy Fractional 

Derivative 

is 

 

Theorem  2.9 [16]  Let  , in  ,

. Then: 

 Let   be a   - differentiable fuzzy – valued 

function then: 

 

, 

 
 

• Let  be a - differentiable fuzzy – 

valued function then: 

 

,  

 

where 

 

 
 

And 

 

 

Fuzzy Sumudu Transform 

 
 

Theorem 4.1[12] Let  satisfy the relation 
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    and . Then 
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Since in this paper, we only consider , Theorem  4.1 

can be simplified as follows 

 

 
 

Theorem 4.2 :Suppose that  and  

then : 

1.  If 
 is -differentiable fuzzy-valued 

function, then 

 

 
 

2. If 
 is - differentiable fuzzy-valued 

function, then 

 

  

Now we will proof cases  

Prove1 as follows: Since  is - 

differentiable fuzzy-valued function, then we get:  

 

 
 
Therefore, we get: 

 
,
 

 

 

                                               (1) 

 
Then from  (1), we get: 

 

 

           (2) 

 

 

      (3) 

 

Then we get: 

 
 

prove 2 as follows: Since  is - 

differentiable fuzzy-valued function, then we get:  

 

 
 

Therefore, we get: 

 

,

                                      (4) 

 

Then from  (4), we get: 

 

 

     (5) 

 

 

     (6) 

 

Then we get  : 

 

  
 

Application 

In thissection we shall solve a FFIVP of order  by using 

theorem 4.2 as in the following  

Example 5.1 Consider the following FFIVP: 

 

                                        
(7) 

 

                              (8) 

 

Now,  by using theorem  (4.2) we have  cases  as follows: 

Case 1 Let us consider 
 be - 

 

 
 

Then, we get : 

 

,
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Therefore we have : 

 

  

,

 
 

) as follows : 

 

 
 

 
 

where  denotes the Mittag-Leffler function defined in 

definition   (2.4). 

Case 2 Let us consider 
 be - 

 

 
Then, we get : 

 

, 

 
 

Therefore we have : 

 

 
 

Consequently:   

 

 

 
Finally: 

 

  ) as follows : 
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