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Abstract  
In this Paper, we use modified F-expansion method to construct new exact traveling wave 

solutions of nonlinear partial differential equation, The (2+1) – dimensional zoomeron 

equation, The obtained solutions include soliton – like solutions, trigonometric function 

solutions, rational solutions and exponential solutions. 
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1- Introduction  
Nonlinear partial differential equations are used 

to describe many phenomena in physics and other 

domains. The investigation of the exact solutions of 

Nonlinear PDE plays an important role in the study 

of physical phenomena.  

 In applied mathematics, it has importance to 

obtain and search the exact solutions of these 

equations. Therefore, recently, a lot of efficient and 

accurate methods to find exact solutions for 

Nonlinear PDES submit by many authors includes 

the                   method [3], 

Homogeneous Balance Method [6], Darboux 

transformation method [8], the inverse Scattering 

method [1], the F-expansion method [9], the sine- 

cosine method [7], Jacobi elliptic function [5], 

homotopy perturbation method [2] and several 

powerful methods which have been employed to 

obtain exact solutions.  
 

2 – Description of the Method  
Consider a general nonlinear partial differential 

equation, with two variables x , t 

                                    

Where           is the solution of (2-1) 

Step I: The transformations which are used are as 

follows: 

                       

 =                               

Where                are constants to be 

determined Inserting (2-2) into (2-1) change the 

NPDE to ODE for       

 (    ́   ́́  )                                                 

 

Step II: According to the modified F-expansion 

method, 

         ∑    
     

   +∑    
      

    

                                         

Where             constants to be determined are 

     satisfies the following eq. :  

 ́                            

Where A, B and C are constants to be determined. 

Integer N can determined by considering the 

homogeneous balance between the governing 

nonlinear term(s) and highest order derivatives of 

     in (2-3).Given different values of A , B and 

C , the different Riccati function solution ,       

can be obtained from (2-5)  (see Table 1 ). 

Step III: Substitute (2-4) into (2-3) and using (2-

5), and collect coefficients of            
       , then set each coefficient to zero. 

Equating each coefficient of       to zero yields a 

system of algebraic equations for       
                                  
                 

 

 

 

Step IV: Solve the system of algebraic 

equation,             can be expressed by A, B, and 

C (or the coefficients of ODE (2-3)). Substituting 

these results into (2-4), we can obtain the general 

form of travelling wave solutions to Eq. (2-3). 

StepV: From Table 1, and the general form of 

travelling wave Solutions, we can obtained a series 

of Soliton – like solutions, trigonometric function 

Solutions and rational solutions of Eq.(2-1).  

 

Table1. Relations between values of A, B, C and 

corresponding      in Riccati equation  

 ́                   
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0 1 -1  
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3-Exact solutions to zoomeron equation 
 In this section we apply this method to Construct 

exact solution of the (2+1)– dimensional zoomeron 

equation (see [4]) 

(
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Where function u ( x, y, t) is the amplitude of the 

relevant wave  mode. This highly nonlinear 

equation play an important role in describing the 

evolution of a single Scalar field and is a 

convenient model to display the noval phenomena 

associated with boomers and trapons. If y=t, the 

(2+1) – dimensional zoomeron equation reduces to 

its (1+1) – dimensional form which can be regarded 

as a sub case of the boomeron equation.  

By using the transformation: 

                      
                                      

Where   is arbitrary constant.  

Substituting Eq. (3-2) with Eq. (3-1), the change 

will be:  

   
 ́

 

́
 ́́   

 ́

 

́
 ́́        ́́                      

  Now integrating (3-3) with respect     twice, we 

get: 

       ́́                               
Where  k is an integral constant. 

 Considering the homogeneous balance between 

    and    in (3-3), 

The Solution to ordinary Eq. (3-3) can be expressed 

be  

                   
          …(   ) 

Where              are constants to be 

determined. By Substituting (3-5) with (3-3) and 

using (2-5) the left – hand side of Eq.(3-5) can be 

converted into a finite series in             
          . 

Equating each coefficient of       to zero yields a 

system of algebraic equations for                . 

               
       

    

                           
     

                    
          

    
      

           

                            
      

            
             

                 
   

    
             

                          
     

              
        

        

       

Solving the algebraic equations (3-6), we have the 

following solutions of               

Case I:       ,     √  
 

 
  ,   

  √  
 

 
 

                     

 

 

 

 

 

 

CaseII:       √  
 

 
  ,      √  

 

 
   

     √  
 

 
 

              
   

 
      

CaseIII:     
  √    

  
  , 

       √     ,      

   
      

  
               

 

The solition – like solutions to 

Zoomeron equation: 
1)When A=0, B=1, C=-1, from Table 1,   

      
 

 
 

 

 
     

 

 
    

By Case I, the exact Solution to equation (3-1) is 

given by: 

    
  

 
√  

 

 
        

 

 
  

 

 
  

 

 
      

By Case II, the exact solutions to equation (3-1) are 

given by: 

    
 

 
√  

 

 
        

 

 
  

 

 
  

 

 
      

By Case III, the exact solutions to equation (3-1) 

are given by: 

   
√    

 
   

   

 
      

 

 
   

 

 
  

 

 
       

2) When A=0, B=-1, C=1, from Table 1,       
 

 
 

 

 
     

 

 
   

By Case I, the exact solutions to equation (3-1) is 

given by 

    
 

 
√  

 

 
         

 

 
  

 

 
  

 

 
      

By Case II, the exact solutions to equation (3-1) is 

given by 

    
  

 
√  

 

 
         

 

 
   

 

 
  

 

 
         

By Case III, the exact solutions to equation (3-1) is 

given by 

   
√    

 
   

   

 
      

 

 
   

 

 
   

 

 
    ) 

3)        
 

 
         

  

 
               

                             
                          

By Case I, the exact solutions to equation (3-1) is 

given by 

    
  

 
√  
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By Case II, the exact solutions to equation (3-1) is 

given by 

   
  

 
√                             

       , 

    
  

 
√                           

        
 

4)When A=1, B=0, C=-1, from Table 1,        
        

                             
By Case I, the exact solutions to equation (3-1) is 

given by 
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√  
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By Case II, the exact solutions to equation (3-1) is 

given by 

     √  
 

 
                 

                   

     √  
 

 
                

(            )
  

   
By Case III, the exact solutions to equation (3-1) is 

given by 

      √                  

      √                  
 

The Trigonometric Function solutions to 

Zoomeron equation: 

1)When   
 

 
        

 

 
  from Table 1,   

                      

                         .  

By Case I, the exact solutions to equation (3-1) is 

given by 
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By Case III, the exact solutions to equation (3-1) is 

given by 

     
 

 
√                  

             , 

     
 

 
√                  

             . 

 

2) When A=1, B=0, C=1, from Table1,  

                         
By Case I, the exact solutions to equation (3-1) is 

given by 

    √  
 

 
                        

√  
 

 
                              

By Case III, the exact solutions to equation (3-1) is 

given by 

     √                          
     

 

The rational solution to zoomeron 

equation: 
1) When A=B=0,    , from Table 1,      

 

    
                              

By Case I, an exact solutions to equation (3-1) can 

be written as: 

      
     √  

 

 

           
  

By Case III, the exact solutions to equation (3-1) 

can be written as: 

      
   √    

          
 

2) When A is an arbitrary constant, B=C=0, from 

Table 1,       ,  

By Case II, the exact solutions to equation (3-1) 

can be written as: 

      
√  

 

 

       
. 

 

The exponential Solution zoomeron 

equation: 
When A is an arbitrary constant,        

    from Table 1,      
          

 
. 

By Case I, the exact solutions to equation (3-1) can 

be obtained that: 

      √  
 

 
 
              

 
   . 

By Case II, the exact solutions to equation (3-1) 

can be obtained that: 

     √  
 

 
   √  
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4- Conclusion 
The powerful modified F-expansion method was 

employed of the (2+1) – dimensional zoomeron 

equation. This method is an efficient way to solve 

nonlinear PDES as it is used to solve differential 

equations which can be integrated or non-

integrated. By using this method , we have been 

able to calculate many new exact solutions for 

nonlinear partial differential equation include 

soliton-like solutions, trigonometric function 

solutions, rational solutions and exponential 

solutions.  
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 الحلول المضبوطة لمعادلة تفاضلية جزئية لاخطية باستخدام طريقة
F-expansion    المعدلة 
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 المستخلص:

 وعادلتل هضبىطتجذيذة حلىل لإيجاد الوعذلتF-expansion طزيقت الىرقت،نستخذم هذه في

-solitonعليهاحلىل الحصىل تن التي الحلىل ( هن الأبعاد،وتشول1+  2ب)zomeronتفاضليتجزئيتلاخطيت،هعادلت

likeالأسيت والحلىل نسبيت الذالتالوثلثيت،حلىل ،حلىل. 
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