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this method , and the result is compared with the result of the existing methods. 
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I. INTRODUCTION 
Fractional calculus and its various applications in mathematics, physics and engineering have received 

considerable attention. Fractional calculus applications are found in many areas, such as dynamic device control 

theory, chemical mechanics, probability and statistics, electrical networks, corrosion electrochemistry, and 

optics and signal processing. Linear and nonlinear fractional-order differential equations may be successfully 

modeled. A fractional PDE is obtained from the classical diffusion equation of mathematical physics by 

replacing the  order time derivative with a fractional-order derivative , which is now the area of increasing 

interest apparent in the literature study. A significant phenomenon of these evolution equations is that it 

produces the Brownian fractional movement, a Brownian motion generalization. In several articles and books, 

different definitions of fractional calculus are available [1-4]. 

 In recent years, many researchers have paid attention to study the behavior of physical problems by 

using various analytical and numerical techniques which are not described by the common observations, such as 

the fractional variational iteration method, fractional differential transform method, fractional series expansion 

method, fractional Sumudu variational iteration method, fractional Laplace transform method, fractional 

homotopy perturbation method, fractional Sumudu decomposition method, fractional Fourier series method, 
fractional reduced differential transform method, fractional Adomian decomposition method, and another 

methods [5-69]. Our aim is to present the ADM, and to used it to solve the nonlinear FPDE. The remaining 

sections of this work are organized as follows. In Section 2, some background notations of fractional calculus 

are presented. In Section 3, the analysis of fractional ADM is discussed. Applications of fractional ADM are 

shown in Section 4. The conclusion of this paper is given in Section 5. 
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II. Preliminaries 

 Definition 1.  Let  then The definition of the new Caputo 

fraction derivative is [70,71]: 

                          
where  is a normalization function satisfying  

Some properties fractional derivative 

(i). . 

(ii).  where  is constant. 

(iii).  where . 

Definition 2.  Let then The fractional integral of of order  

 is defined by [70,71]:  

                          
Some properties fractional integral 

(i).  

(ii).  

(iii).  

III. Analysis of Method 
We consider the fractional partial differential equation: 

 
with the initial condition 

                                                          
where   is Caput- Fabrizio operator, R is a linear operator, N is a nonlinear operator and g is a source term. 

Taking integral of Caput- Fabrizio to both side, of (3), we get 

                                
By properties fractional integral, we obtain 

                     
From (4), we get   

 
 

 let                            

then  

 

                   
Now, we represent solution as an infinite series given below  

              

                                     
and the nonlinear term can be decomposed as 

                  
where 

                   
By substituting (9)and (10)in (8), we have 
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On comparing both sides of the Eq.(12) we get 

                             

 

 

                        
 

In general, the recursive relation is given as 

                      
 

Finally, we approximate the analytical solution (3) by truncated seriea: 

 

                  
 

                 
 

 IV. Applications 
Example 1: We consider the following fractional  KdV  equation in the Caputo-Fabrizio sense   

             
where   and subject to the initial condition 

                                                                      

Taking   to both sides we get  

                

 
then 

                    

                                                                    
Now 
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Then the approximate solution of   is given by  

 

 
Therefore, the analytical solution when  is given by                                                                               

                 

 

Example 2:  We consider the following nonlinear  equation in the Caputo-Fabrizio sense   

                            
where   and subject to the initial condition 

              
Taking   to both sides we get  

               

 
then 

               

                         
 

 
Now 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
Then the approximate solution of   is given by  
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Therefore, the analytical solution when  is given by  

 

 

               
 

V. Conclusions 
In this work, we have considered the fractional differential equations with Caputo-Fabrizio fractional 

derivative. The ( FADM ) has been successfully used to obtain the analytical approximate solutions . The 

obtained solutions were in the form of infinite power series which can be written in a closed form. The example 

shows that the results of ( FADM ) are in excellent agreement with the exact solution when . Because of 

the results, we can say that the proposed technique is a powerful mathematical tool for solving fractional 
differential equations. Also, we can use them to obtain approximate (or even analytical) solutions to other 

problems. 
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