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ABSTRACT 

Burgers Equation has been widely studied because of its application in various physical phenomena as well as to test the accuracy of numer-
ical methods. Not only this, various other terms are also added to represent complex physical phenomena. So efforts are on to find the ex-
act solutions to such nonlinear equations. In this paper G’/G method is applied and tested to some of these equations to derive exact solu-
tions. 
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Introduction
Burgers equation is the simplest nonlinear partial differential equation. It is known to propagate shock waves by balancing nonlinear-
ity with diffusion. It represents various physical phenomena like shock waves in viscous medium [5], traffic flow [7] etc. Recently a 
number of terms like dispersion, higher order dispersion are added to represent more complex physical phenomena. So efforts are 
on to find the exact solution to these equations. Some methods that can be mentioned are G’/G method *1+, Tanh method [2], Sine-
Cosine method *3+ etc. Of these, G’/G method is one of the most recent and simple method. This method is applied in some of the 
Burger type equations in this paper. 
 
Description of the method 
Let us consider a nonlinear partial differential equation 
               

                                                                                         (1) 

 
By using the transformation , equation (1) can be reduced to an ordinary differential equation of the form 

               

                         (2) 

 
We shall note here that  and  in the above transformation refers to the speed and wavenumber of the wavefront respectively. Also 

equation (2) may be obtained after possible integration of the original ordinary differential equation. 
                    We assume the solution of equation (2) to be expressible in the series 
                 

                                                                                     (3) 

 
where  and s are unknown parameters and  satisfy the second order ordinary differential equation 

 

                                           (4) 

 
By homogenous balance we can determine the value of  in equation (3) so that the corresponding series become finite. Substituting 

this finite series in equation (2)  and collecting the coefficients of (G’/G)
i
 and constant term we get a set of equations. Solving this set 

of equations in Mathmatica7 Computer Software we get the values of  and . Substituting these values in the finite series of 

equation (3) we get the expression for the solution of equation (2) in terms of G’/G. Again solving equation (4) we get the expression 
of G’/G as 
 

        , if  

  

        , if    

  

           , if  

 
where  and  are arbitrary constants. Putting these values in the finite series we get the required solution. 
 
 

Application on Burgers equation 

Burgers equation is 
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                                                                                                    (5) 

 
Following the above procedure we get the following system of equations: 
 

           

           

           

 
Here  is the constant of integration. Solving this system of equations in Mathematica7 we get 

 

        

        

          

                                                                                                                                                                                                      
Thus the solutions of Burgers equation (5) are 
 

,   if         (6) 

                                                                                      

   ,   if    

                                                                                                           

   ,   if  

     
We shall note that in the solution (6), if  we get 

 

      

 
where  and   which is the well known shock wave solution. 

 

Application on KdV-Burger equation 
The KdV-Burger equation is 

                                                                                         (7) 

The above process when applied to this equation gives the following set of equations: 
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Solving this system of equations in Mathematica7 we get the following set of solutions: 

      

          

          

                  (8) 

                         (9) 

                    (10) 

                       (11) 

 

Thus the solution of the KdV-Burger equation (7) are given by 

 

  

              

                                                                     if .                  (12) 
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                                                          if  . 

          if  . 

From (12) we see that if  we get 

  

 where  and . Here  and  are given by (10),(9),(8) and(11) respectively. 

Application on Burger-Fischer Equation 
Burger-Fischer equation is 

                                                                                        (13) 

Above method when applied to this equation yields the following set of equations: 

  

 

 

 

 

    

Solving this system of equations in Mathematica gives the following values 
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Thus the solutions of Burger-Fischer equation(13) are 

   , if      (14) 

    , if  

    , if  

If  then from (14) we see that the solution of (13) is 

       

 where  and  which is the well known solution of Burger-Fischer Equation. 

 
Conclusion 

In this paper G’/G method when applied to Burgers type equation generates three solutions at a time viz hyperbolic, trigonometric 

and rational. This method is simple and easy to handle in solving the above three Burger type equations. So it can also be tried to 

other Burger type equations. Also the use of advanced computer software like Mathematica helps effectively in solving complex 

algebraic equations. Thus G’/G is very successful in solving Burger type equations. 
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