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The graphical representation of solution (9) is depicted in Figure 2. 

 
Figure - 2 The solution         of equation (1). 

 

Conclusion. In this paper, we studied the Gardner equations. Using the extended tanh 

method, we have constructed various exact wave solutions for this equation. The graphical 

representation of the obtained solutions is presented in the figures. 
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Introduction. The KdV equation 

 

   06  xxxxt qqqq ,      (1)  

 

and the mKdV equation  
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describe the evolution of small amplitude and weakly dispersive waves which occur in the shallow 

water [1].  

In this paper, we will construct Darboux transformation (DT) and will derive one soliton 

solution for the (2+1)-dimensional reverse time complex modified Korteweg-de Vries equations [2] 

by next view 
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where q(x,y,t)-complex function, t)y,(x,,t)y,(x,  - real functions.  

Lax representation of the equations (3)-(5) reads as 
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where ),,(),,( tyxqtyxr   , .1 Compatibility condition of equations (6)-(7) is 

 

  .0,4 2  BABAA xyt      (11) 

 

By substituting given matrixes (8)-(9) to (11), we will get (2+1)-dimensional reverse time 

complex modified Korteweg-de Vries equations (3)-(5). 

Darboux transformation. Let   and 
]1[  are two solutions of the system (6)-(7), and 
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From (12)-(13) by (14) we can get 

 

,]1[ TATATx       (15) 

.4 ]1[2 TBTTBT yt        (16) 

 

From the equation (15) by collecting i  coefficients (i=0, 1, 2), we obtain the next system 
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The equation (18) gives  

 

.2),,( 12

]1[ ipqtyxq       (20) 

 

Similarly, the equation (16) gives system 
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From (22)-(23) we obtain 
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The equations (24)-(25) give DT 
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,0det H  1 and 2 are constants. 

 



340 

 

                     

),
),,(),,(),,()(

),,()(),,(),,(
(

1
*

11

*

1

*

221

*

21

*

11

*

21

*

11

*

22

*

1

*

111

tyxtyxtyx

tyxtyxtyx
P











 (31) 

 

with ).,,(),,( *

22

*

11 tyxtyx     

Finally we have DT 
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Soliton solution. Having the DT, we can find one soliton solutions of the (2+1)-dimensional 

reverse time complex modified Korteweg-de Vries equations. To get the one-soliton solution we 

will take seed solution as                                        
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From system (6)-(7) with (35) we can obtain 
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The systems (36)-(37) give next solutions 

                                                     ,),,( 21
24

1

 itiyixi
etyx


     (38) 

 

                                                    ,),,( 021
24

2

 iitiyixi
etyx


    (39) 

 

where ibai   , and i are real constants. We can rewrite equations (38)-(39) 
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and ,12   .012    Then the one-soliton of  the (2+1)-dimensional reverse time complex 

modified Korteweg-de Vries equations (3)-(5) takes the form 
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Conclusion. In this paper, we constructed Darboux transformation  for the (2+1)-

dimensional reverse time complex modified Korteweg-de Vries equations. Having the exact form of 

Darboux transformation, we got the one soliton solutions. The obtained solutions presented in the 

figures. 
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The presented model simulates transport phenomena in inhomogeneous plasmas, whose 

temperature can be assumed constant. 

Trying to confine highly heated conductive plasma, the strong toroidal magnetic field is 

applied to plasma cord. Under the influence of the magnetic field, ions and electrons move spirally 

along its strength lines, and the transition from one field line to another is only possible in case of 

particles collision, or when a transverse electric field is applied. 

I. Setting basic parameters. Until nowadays tokamaks have been built with different 

dimensions. To design this model the most appropriate optimal parameters have been chosen. Thus 

any subsequent calculations will be based on the J.E.T. (Joint European Torus) parameters, which 

are tabulated as: 

 

Table 1. J.E.T‘s operational parameters 

R, m  , m   , T   , MA   ,           , keV   , keV  , ms 

3 1.25 3.5 5 3.5 6 8 500 

 




