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1. Introduction  
The fuzzy integral transform is used to obtain solutions to various realistic 

mathematical problems. Due to their practical significance, many researchers 
have employed integrals transform, like as Laplace, Sumudu, and Fourier 
transforms, to solve differential equations. In recent years, some researchers 
have transformed some standard transforms into fuzzy transforms to solve fuzzy 
differential equations in their respective articles, such as FLT [1-6] and FST [7-
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13]. Now we have a new transform, named A. Hameed, that has been employed 
to aid in solving ordinary and partial differential equations in the time domain 
[14-18]. Thus, in the present work, we seek fuzzy derivatives of FAT as well as 
extended formulas for fuzzy n-th order derivatives and establish some properties 
for this transformation.    

2. The main results. 
Definition 1: Assume that   ( ) be an integrable function defined for    , 
assume that  (   ( ))    and  (   ( ))    be positive functions S.T  
 (   ( ))    ( ) ( √   ( )    ) and   (   ( ))  ( √   ( )    ), we define the 
integral transform A  (   ( )) of  ( ) by the formula: 

   (   ( ))   * ( )    ( )+     ( ) ∫  ( )  √   ( )        
         

The variable    ( ) in these transforms, be used to the factor’s variables 
  in arguments for a function  . 

Definition 2: Assume that      ( )and it is represented by 0   ( )  ̅ ( )1. 
For any fixed   (   - assume    ( ) and  ̅ ( ) are Riemann-integrals on [a, 
b]     , if exist two positive    &     S.T  ∫ |   ( )|

 
         &       

 . so,  ( ) be the improper fuzzy Riemann integral on ,   ) &.  

  , ( )-   (   ( ))       ( )( √   ( )    ) ∫   √   ( )      ( )   
   

   ( ) ( √   ( )    ) ∫   √   ( )      ( )   
  

   ( ) ( √   ( )    ) ∫   . √   ( )    /  (   )   
   

   ( )( √   ( )    ) ∫   . √   ( )    /  ̅(   )   
 

 

By using the definition of A transform, we get 

  
 0 (   )1     ( )( √   ( )    ) ∫   . √   ( )    /  (   )   

  

 , ̅(   )-     ( )( √   ( )    ) ∫   . √   ( )    /  ̅(   )   
 

 

Then:  , (   )-   0 (   )1   , ̅(   )- 
were,   ( ) continuous fuzzy – valued function of the variable    ( ).  

Theorem 1: Assume that   ( )  be a fuzzy function and assume that     ( )  
and √   ( )     are positive real functions, then: 

1.   *  ( )+     

√   ( )    . (   ( ))   ( ) /
 
  

2.   *   ( )+  (  )   

√   ( )    (  
√   ( )    . (   ( ))   ( ) /

 
)
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Proof 1: 

  * ( )    ( )+     ( ) ∫  (   )  . √   ( )    /    
     ( )  

                                 ∫  ̅(   )  . √   ( )    /    
 

 

  * ( )    ( )+
   ( )  ∫  (   )  . √   ( )    /    

  ∫  ̅(   )  . √   ( )    /    
               

 . * ( )    ( )+   ( ) /
 
  

    ( ) [∫  (   )  . √   ( )    /    
  ∫  ̅(   )  . √   ( )    /    

 ] 

  . * ( )    ( )+   ( ) /
 
  ( √   ( )    ) ∫   (   )  . √   ( )    /    

   

  ( √   ( )    ) ∫   ̅(   )  . √   ( )    /    
   ( √   ( )    )  2  

(   )    ( )3
   ( )   

   ( √   ( )    )  *  ̅(   )    ( )+   ( )  

  . * ( )    ( )+   ( ) /
 
  ( √   ( )    )  *  ( )    ( )+   ( )  

Then:  *  ( )    ( )+      ( ) 

. √   ( )    /
. * ( )    ( )+   ( ) /

 
 

2.   *  ( )    ( )+      ( ) 

. √   ( )    /
. * ( )    ( )+   ( ) /

 
 

   ( √   ( )    )  
   ( ) ∫    (   )  . √   ( )    /    

   

  ( √   ( )    ) ∫    ̅(   )  . √   ( )    /    4    ( ) 

. √   ( )    /
. * ( )    ( )+   ( ) /

 
5 

   

  . √   ( )    /
   ( )  2   (   )3   . √   ( )    /

   ( )  *   ̅(   )+ 

   4    ( ) 

. √   ( )    /
. * ( )    ( )+   ( ) /

 
5
 
 

Example: The simple structure of the tank is evident in Figure 1 below. Assume 
that     be the inflow interruption in the tank during which the liquid 
experiences friction at the initial zone,  ,     is a flow regulator that can have 
a value of the following partnership: 

    ( )   
   

 
   ( )     

   ( )  ( (   )  (   )) 
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Figure 1 
Schematic diagram of the studied system. 

Case 1: When FAT is applied to both side for a given equation, it results in: 
  ( √   ( )    ) , ( )-    ( )  ( )    , ( )-                                                        

Equation becomes: 

  
( √   ( )    ) 0 ( )1     ( )  ( )    0 ( )1  
( √   ( )    ) , ̅( )-     ( )  ̅( )    , ̅( )-

                                              

By solving equation 5, we get: 

   0 (   )1     ( ) 

. √   ( )    /  
 (   )  

Now we use inverse FAT for the above equation 
 (   )      (   )  ̅(   )      ̅(   ) 

Case 2: When FAT is applied to both side for a given equation, it results in: 

      ( )  ( ) . ( √   ( )    )/ , ( )-    , ( )-                                                                    
Equation becomes: 

  
( √   ( )    ) , ̅( )-     ( )  ̅( )    0 ( )1  

( √   ( )    ) 0 ( )1     ( )  ( )    , ̅( )-
                                              

By solving equation 5, we get: 

  
 0 (   )1     ( ) . √   ( )    /

. √   ( )    /
 
  

 ̅(   )     ( ) 

. √   ( )    /
 
  
 (   )

 , ̅(   )-     ( ) . √   ( )    /

. √   ( )    /
 
  

 (   )     ( ) 

. √   ( )    /
 
  
 ̅(   )

 

Now we use inverse FAT for the above equation 
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Now we use inverse FAT for the above equation 

 (   )        ̅(   )        (   ) 
 ̅(   )        (   )        ̅(   )  

3. Conclusions 
The obtained formulas are then employed to solve the FIVP of a first-order 

liquid tank system. In this work, we presented a generalization of FAT (FAT) 
and proved some of the properties of (FAT). Eng. We also derive the FAT of 
fuzzy derivatives up to the third order and further generalize the said formula for 
the nth order fuzzy derivative by using the strongly generalized H-
differentiability concept.  
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