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1. Introduction: In recent years, quite a few methods for obtaining explicit traveling and solitary 

wave solutions of nonlinear evolution equations have been proposed. These equations appear in 

condensed matter, solid state physics, fluid mechanics, chemical kinetics, plasma physics, 

nonlinear optics, propagation of fluxions in Josephson junctions, theory of turbulence, ocean 

dynamics, biophysics star formation, and many others. 

A variety of useful methods, Example of the methods that have been used so far are: 

The Extended Hyperbolic function method [1], the First Integral method [2,4,16], the Sine-

cosine method [3,20],the Algebraic method [5], an improve F-expansion method  [6], variational 

relatively method [7], tanh-coth method [8], Jacobi elliptic function expansion method [9], the 

mapping method [10], the generalized Riccati equation mapping method [11], simplest equation 

method [12], the (
  

  )-Expansion method [13], tan-cot method [14], hirota biliner 

transformation[15], backlund transformation method [17], the inverse scattering transformation 

[17,18,22], the adomian decomposition method [21], the extended fan sub-equation method [23], 

a generalized extended F-expansion, an-satz method [24], homogeneous balance method, 

darboux transformation method, lie symme-try method,  and many other,  have been proposed to 

obtain exact solutions. With the availability of symbolic computation packages like Maple or 

Mathematica, the search for obtaining exact solutions of nonlinear partial differential equations 

(PDEs) has become more and more stimulating for mathematicians and scientists. Having exact 

solutions of nonlinear PDEs makes it possible to study nonlinear physical phenomena thoroughly 

and facilitates testing the numerical solvers as well as aiding the stability analysis of solutions. 

In Sec. 3 of this paper, we use the mapping method [10] to find some new solutions of the c(ZK-

EW and ZK-m EW) equation [25],[26]. 

2. Description the mapping method: This method was firstly proposed by peng [12], in 2003 as 

follows, for a given nonlinear partial differential equation, say, in two variables, Consider the 

general nonlinear partial differential equations (PDEs), say, in two variables,  

 (                 )                                                              ( ) 

Will be simply reviewed as follows:  
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Step 1: Use the wave variable    (    )  to change the nPDE in to nODE:   

 (           )                                                                          ( ) 

Where    is a polynomial of  ( ) and its total derivatives   ( )    ( )   , …  

Step 2: We suppose that the solution of Eq. (2) has the form 

 (   )   ( )  ∑  ( (  ))
                                                 

 

   

( ) 

where the coefficients   (         ), are constants to be determined and    ( )  satisfies 

a nonlinear ordinary differential equation 

  ( )

  
  √   ( )  

 

 
    ( )                                          (   ) 

where          are constants to be determined later.  

In (2008), A. Elgarayhi in [23], used the same solution formula in Eq.(3), but  ( ) satisfies 

the auxiliary equation  

  ( )

  
  √   ( )  

 

 
    ( )  

 

 
    ( )                   (   ) 

Step 3: We determine the positive integer  in Eq. (3) by balancing the highest-order 

derivatives and the highest-order nonlinear terms in Eq. (2)  

Step 4: Substituting Eq. (3) along with Eq. (4) into Eq. (2) and collecting all the coefficients of 

   ( ) , then setting them to zero, yield a set of algebraic equations.  

Step 5: Solving the algebraic equations in step 4, using the Maple to find  

                   

Step 6: The Eq. (4) has many solutions as described in the following: 

1)  ( )      ( ) [              ]  

2)  ( )      ( ) [              ]  

3)  ( )  
 

 
    (  )    
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4)  ( )  
 

 
   (  )    

 

 
   (  ) [             ], 

5)  ( )    ( )  [   (    )           ]  

6)  ( )    ( )  [   (    )          ]  

7)  ( )    ( )  [   (    )           ], 

8)  ( )    ( )  [   (    )          ], 

9)  ( )    ( )  [                      ]  

10)  ( )    ( )  [           (    )       ], 

11)  ( )    ( )  [               (     )], 

12)  ( )    ( )  [          (     )     ]  

13)  ( )    ( )  [                  ]  

14)  ( )    ( )  [          (     )    ]  

15)  ( )    ( )  [                  (     )]  
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17) f( )    ( )    ( ) *  
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Step 7: Substituting the solutions of step 6, into Eq. (3) we have the exact solutions of Eq. (1). 
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3. New Traveling Waves Solutions for c(ZK-EW and ZK-m EW) Equation:  

We consider a combined Zarkharov–Kuznetsov Equal Width (ZK-EW) and Zarkharov–

Kuznetsov - modified Equal Width (ZK-m EW) equation as the form: 

    ( ( ))  (         )          (   )       ( ) 

 ( )         where          are real numbers and donated by a combined (ZK-EW) and 

(ZK-m EW) where 

    (  )  (         )                                         ( ) 

Is   Zarkharov–Kuznetsov Equal Width (ZK-EW) equation and 

    (  )  (         )                                         ( ) 

Is Zarkharov–Kuznetsov- modified Equal Width (ZK-mEW) equation [25]. 

Using the transformation  (   )   ( )    (    )  in Eq (1) from non(pde) to non (ode) 

we get: 

       (     ) 
 
   ((    )    )                      ( ) 

and integration Eq. (4) we get; 

     (     )    (    )                                   ( ) 

Balancing the highest order of the nonlinear term     with the highest order derivative       gives 

        that gives    .Now, we apply the mapping method to solve our equation. 

Consequently, we get the original solutions for our new equation as the following: 

Assume, the solution of Eq. (5) has the form 

 (   )   ( )        ( )     
  ( )                       (  ) 

where       and    are constants.  

By substituting Eq. (10) in Eq. (9) and using square Eq. (4.1) and its second derivative, the left 

hand side is converted into polynomials in   ( )   (       )   . Setting each coefficient of 

these resulted polynomials to zero, we obtain a set of algebraic equations for                  . 

Solving the system of algebraic equations, with the help of algebraic software Maple, we obtain 
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The above set of values yields the following exact solution c (ZK-EW and ZK-m EW) equation. 

Using Eq. (10), the solution of Eq. (4.1) when [              ] and the sets of solutions 

(1) -(9), we get: 
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Using Eq. (10), the solution of Eq. (4.1) when [              ] and the sets of solutions 

(2)-(9), we get:      
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Using Eq. (10), the solution of Eq. (4.1) when [             ] and the sets of solutions 

(2) -(9), we get [     (   )     (   )         (   )] ,      
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Using Eq.(10), the solution of Eq. (4.1) when [              ] and the sets of 

solutions (2)- (9), we get [     (   )     (   )         (   )]   
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Using Eq. (10), the solution of Eq. (4.1) when [   (    )           ] and the sets 

of solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     we obtain [      (   )     (   )         (   ) ],when      

we obtain:      
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Using Eq. (10), the solution of Eq. (4.1) when [   (    )          ] and the sets of 

solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     We obtain [     (   )     (   )         (   )], when     we 

obtain: [        (   )            (   )]  

Using Eq. (10), the solution of Eq. (4.1) when [   (    )           ] and the sets 

of solutions (2) -(9), we get             (   )         ( )      ( )  

Note that, when     we obtain constant solutions, when     we obtain 

 [    (   )          (   ) ]. 

Using Eq. (10), the solution of Eq. (4.1) when [   (    )          ] and the sets of 

solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     we obtain constant solution, when     we obtain 

[    (   )          (   )]. 

Using Eq. (10), the solution of Eq. (4.1) when [                      ] and the 

sets of solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     we obtain [     (   )          (   ) ], when     we obtain 

[    (   )          (   ) ]. 

Using Eq. (10), the solution of Eq. (4.1) when [           (    )       ] and 

the sets of solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     we obtain [     (   )          (   ) ], when     we obtain  

[    (   )          (   )]. 

Using Eq. (10), the solution of Eq. (4.1) when [               (     )] and the 

sets of solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     we obtain [     (   )          (   )], when     we obtain constant 

solutions. 

Using Eq. (10), the solution of Eq. (4.1) when [          (    )     ] and the 

sets of solutions (2) -(9), we get             (   )         ( )      ( ). 

Note that, when     we obtain [     (   )          (   ) ], when     we obtain constant 

solutions. 

Using Eq. (10), the solution of Eq. (4.1) when [                 ] and the sets of 

solutions (2) -(9), we get             (   )         ( )      ( ) 

 Note that, when     we obtain [       (   )            (   ) ], when     we obtain 

[     (   )     (   )         (   )]  

Using Eq. (10), the solution of Eq. (4.1) when [          (    )    ] and the 

sets of solutions (2) -(9), we get              (   )         ( )      ( ). 
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Note that, when     we obtain [       (   )            (   ) ], when     we obtain 

[     (   )     (   )         (   ) ]  

Using Eq. (10), the solution of Eq. (4.1) when [                  (    )] and 
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4. Conclusion 

In this paper, the mapping method has been successfully implemented to find new traveling 

wave solutions for our new proposed equation namely, a combined of ZK-EW and ZK-m EW                                                

equations. 

The results show that this method is a powerful Mathematical tool for obtaining exact solutions 

for our equation. It is also a promising method to solve other nonlinear partial differential 

equations. 
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 انعرض انمتساوي - حهول انموجاث انمتنقهت انجذيذة نمعادنت زاخاروف كوزنيتسوف

 انعرض انمتساوي انمعذنت - انمذمجت ومعادنت زاخاروف كوزنيتسوف 

 

مبارك عبود حامذ انقفيم                  
1
محمذ حلاو سعذأ                                                            

2
 

 قسى انشٌاضٍاث، كهٍت انتشبٍت عذٌ، جايعت عذٌ                            قسى انشٌاضٍاث، كهٍت انتشبٍت عذٌ، جايعت عذٌ     

 

 

 

 انًشكبت( ZK-EW) انًتساوي انعشض-كىصٍَتسىف صاخاسوف نًعادنت جذٌذًا ًَىرجًا َقذو انىسقت، هزِ فً :انمهخص 

 انًُارج نحم انخشائط سسى طشٌقت وَطبق ،(ZK-mEW) انًعذنت انًتساوي انعشض-كىصٍَتسىف صاخاسوف ويعادنت

 وانذوال انًثهثٍت وانذوال انضائذٌت انذوال حٍث يٍ عُها وانتعبٍش انًتُقهت نهًىجاث دقٍقت حهىل عهى انحصىل ٌتى. انجذٌذة

 .انكسشٌت

 سسى طشٌقتوc (ZK-m EW و ZK-EW) يعادنت ،(ZK-m EW) يعادنت ،(ZK-EW) يعادنت :انمفتاحيت انكهماث

 .انخشائط


