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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], the Sine-cosine 

method [3], 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] 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 (nPDEs) has become more 

and more stimulating for mathematicians and scientists. Having exact solutions of nPDEs 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(kdv-

zk and mKdv–ZK)  equation [15],[17]. 

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 (nPDEs), say, in two variables,   

 (                 )                                                                         ( ) 

Will be simply reviewed as follows:  

Step 1: Use the wave variable    (    )  to change the nPDE in to nODE:   

 (           )                                                                              ( ) 

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

Abstract: In this paper, we present a model of a coupled of Korteweg-de Varies-Zakharov-

Kuznetsov (KdV-ZK) equation and a modified Korteweg-de Varies-Zakharov-Kuznetsov 

(mKdv-ZK) equation, we apply the mapping method to solve the equation. Exact travelling 

wave solutions are obtained and expressed in terms of hyperbolic functions, trigonometric 

functions and rational functions.  
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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 [16], 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.(4.1) 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)  ( )  
 

 
    (  )    

 

 
     (  ) [              ]  

4)  ( )  
 

 
   (  )    

 

 
   (  ) [             ]  

5)  ( )    ( )  [   (    )           ]  

6)  ( )    ( )  [   (    )          ]  

7)  ( )    ( )  [   (    )           ]  

8)  ( )    ( )  [   (    )          ]  

9)  ( )    ( )  [                      ]  

10)  ( )    ( )  [           (    )       ], 

11)  ( )    ( )  [               (     )]  

12)  ( )    ( )  [          (     )     ]  

13)  ( )    ( )  [                  ]  

14)  ( )    ( )  [          (     )    ]  

15)  ( )    ( )  [                  (     )]  

16)  ( )    ( )  [              (    )    ], 

17) f( )    ( )    ( ) *  
    

 
   

    

 
   

    

 
+  

18) f( )   
  ( )

    ( )
  *  

    

 
   

  

 
   

 

 
+  

19) f( )   
  ( )

      ( )
  *  

    

 
   

    

 
   

    

 
+  

20) f( )      ( )    ( ) *  
    

 
   

  

 
   

 (    ) 
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21) f( )   
  ( )
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33) f( )    ( )    ( ),  [  
    

 
   

(    ) 

 
   

 

 
], 
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48)  ( )      [           ]  

Step 7: Substituting the solutions of step 6, into Eq. (3) we have the exact solutions of Eq. (1) 

3. New exact solutions for c(Kdv-zk and mKdv-Zk) equation: 

The c(Kdv-ZK and mKdv-Zk) equation is given by 

     (    )                                   (       )             ( ) 

where 

                                                                                  ( ) 

is Korteweg–de Varies–Zakharov–Kuznetsov equation and 

                                                                                 ( ) 

is a modified Korteweg–de Varies–Zakharov–Kuznetsov equation [15]. 

Using the transformation  (       )   ( )    (        )  in Eq (1) from (npde) to 

(node) we get: 

         (    )                                                                      ( ) 

and integration Eq. (8) we obtain 

    
 

 
   

 

 
                                                                            ( ) 

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

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

1)                               

2)     
 

 
     √ 

 

 

 

 
           √

 

    
      

 

 
     

3)     
 

 
      √ 

 

 

 

 
           √

 

    
     

 

 
   

The above set of values yields the following exact solutions c(Kdv-ZK and mKdv-ZK) equation. 

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

(1) -(4), we get: 

  (       )                               for       

             (       )    
 

 
   

 

√ 
      (
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(      
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             (       )    
 

 
   

 

√ 
     (
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  )  )        

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

(3) -(4), we get:              

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

solutions (3) -(4), we get [    (       )       (       )] and         , 

               (       )    
 

 
   

 

 
    (

√  

  
(      

 

 
  )  )                  , 

               (       )    
 

 
   

 

 
   (

√  

  
 (      

 

 
  )  ) . 

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

(3) -(4) we get [    (       )         (       )        (       )           (       )]  

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

of solutions (3) -(4), we get          (       )         ( )      ( ). 

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

constant solution. 

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

solutions (3) -(4), 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 (3) -(4), we get          (       )         ( )      ( )). 

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

We obtain constant solutions. 

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

solutions (3) -(4), we get          (       )         ( )      ( )  

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

 [    (       )          (       ) ]. 

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

sets of solutions (3) -(4), we get          (       )         ( )      ( ). 

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

constant solution. 

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

the sets of solutions (3) -(4), 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 (3) -(4), 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 (3) -(4), we get          (       )         ( )      ( )  

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

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

solutions (3) -(4), 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 (3) -(4), 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 (3) -(4), we get          (       )         ( )      ( )   

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

we obtain [       (       )            (       ) ]  

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

the sets of solutions (3) -(4), we get          (       )         ( )      ( ) . 

Note that, when     we obtain constant solutions, also     we obtain constant solutions.  
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Using Eq. (10), the solution of Eq. (4.1) when *  
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Using Eq.(10), the solution of Eq.(4) when *  
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Note that, when     we obtain constant solutions, when     we 

obtain[     (       )         (       )]. 

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 (KDV-ZK and mKDV-

ZK) equation. 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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وقترنة ( الKdV-ZKكوزنيتسوف ) -زاخاروف -دي فاريس - لوعادلة كورتيويغ ةجذيذ ةدقيق ولحل

 ( الوعذلةmKdv-ZKكوزنيتسوف ) -زاخاروف -دي فاريس -وهعادلة كورتيويغ

 

هحوذ سالن العوري                      
1
سعذ هحوذ أحلام                                                           

2
 

 جايعة عذٌقسى انشٌاضٍات، كهٍة انتشبٍة عذٌ،                              قسى انشٌاضٍات، كهٍة انتشبٍة عذٌ، جايعة عذٌ       

 

 

 

( انًشكبة KdV-ZKكىصٍَتسىف ) - صاخاسوف - دي فاسٌس - فً هزِ انىسقة، َقذو ًَىرجًا نًعادنة كىستٍىٌغ :الولخص 

 ( انًعذنة، وَطبق طشٌقة انتعٍٍٍ نحم انًعادنة. mKdv-ZKكىصٍَتسىف ) - صاخاسوف - دي فاسٌس - كىستٍىٌغويعادنة 

 ٌتى انحصىل عهى حهىل دقٍقة نهًىجات انًتُقهة وٌتى انتعبٍش عُها يٍ حٍث انذوال انضائذٌة وانذوال انًثهثٍة وانذوال انكسشٌة.

 انذقٍق ، انحم -Zk  c(kdvو mKdv–ZK يعادنة ) ،(mKdv–ZK) يعادنة ،(Kdv–ZK) يعادنة :الوفتاحية الكلوات

 .انخشائط سسى وطشٌقة


