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Abstract  

 In this work obtained travelling wave solutions of the Burger-Fisher equation 

using travelling wave transform and sine-cosine method. Through sine-cosine method, we 

established travelling wave solutions of Burger-Fisher equation. Applied method proved 

to be reliable, effective and easy in handling a large number of nonlinear partial 

differential equations (PDE’s).    
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1. Introduction 

 Nonlinear evolutions have an important role in different scientific and 

engineering fields like plasma physics, optical fibers, solid state physics. All 

nonlinear wave phenomena such as dispersion, dissipation, diffusion, convection 

and reaction are model by nonlinear evolution equations that is nonlinear partial 

differential equations.  

The sine-cosine method has used to solve different kinds of nonlinear 

PDEs occurs in nonlinear science. The method is more useful, reliable and 

effective to handle nonlinear dispersive and dissipative equations. A sine-cosine 

method is useful for obtaining travelling and solitary wave solutions of PDEs with 

minimal it algebra. 

Description of Sine-Cosine Method 

Consider the general PDE in the form 

 𝑅(𝑣, 𝑣𝑡 , 𝑣𝑥, 𝑣𝑡𝑡,𝑣𝑥𝑥,𝑣𝑥𝑥𝑥, … … . ) = 0 (1) 

Where 𝑣(𝑥, 𝑡) is solution of PDE (1). In this method, we use the travelling wave 

transformation  

 𝑣(𝑥, 𝑡) = 𝑓(𝑧) = 𝑓(𝑥 − 𝑐𝑡) (2) 

where  
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𝑧 = 𝑥 − 𝑐𝑡 

and 𝑐 is constant and speed of wave. 

         The sine-cosine method suggest the use of solution in the form  

 𝑣(𝑥, 𝑡) = 𝛼𝑠𝑖𝑛𝛽(𝜆𝑧)  ,          |𝜆𝑧| ≤ 𝜋 (3) 

                                                         = 0                    ,     otherwise 

 𝑣(𝑥, 𝑡) = 𝛼𝑐𝑜𝑠𝛽(𝜆𝑧)  ,          |𝜆𝑧| ≤ 𝜋 (4) 

                                                         = 0                    ,      otherwise 

Where 𝛼, 𝛽, 𝜆 are parameters to be determined and 𝜆 is wave number. 

2. Applications  

The Burger –Fisher Equation  

        In this section, we can obtain solution of the Burger-Fisher equation through 

sine function method. 

        Consider the Burger-Fisher equation in the form  

 𝑣𝑡 + 𝑣𝑣𝑥 − 𝑣𝑥𝑥 − 𝑣(1 − 𝑣) = 0 (5) 

Where 𝑣(𝑥, 𝑡) is solution of Burger-Fisher equation (5),  𝑡  is the time variable 

and 𝑥 is the space variable. 

By substituting wave transformation  

𝑣(𝑥, 𝑡) = 𝑓(𝑧) = 𝑓(𝑥 − 𝑐𝑡) 

where 𝑧 = 𝑥 − 𝑐𝑡 , the equation (5) converted to ODE in the form  

−𝑐𝑣′ − 𝑣𝑣′ − 𝑣′′ − 𝑣(1 − 𝑣) = 0 

 𝑐𝑣′ + 𝑣𝑣′ + 𝑣′′ + 𝑣 − 𝑣2 = 0 (6) 

The sine function method suggest the substitution  

 𝑣(𝑥, 𝑡) = 𝛼𝑠𝑖𝑛𝛽(𝜆𝑧)    ,      𝑖𝑓   |𝜆𝑧| < 𝜋    (7) 

So that  

 𝑣′ = 𝛼𝛽𝜆𝑠𝑖𝑛𝛽−1(𝜆𝑧)𝑐𝑜𝑠(𝜆𝑧) (8) 

 𝑣′′ = −𝛼𝛽2𝜆2 𝑠𝑖𝑛𝛽(𝛼𝜆) + 𝛼𝛽(𝛽 − 1)𝜆2𝑠𝑖𝑛𝛽−2(𝜆𝑧) (9) 

Substituting(7), (8)and(9)  into (6),  yields  

𝑐𝛼𝛽𝑠𝑖𝑛𝛽−1𝑐𝑜𝑠(𝜆𝑧) + 𝛼2𝛽𝜆𝑠𝑖𝑛2𝛽−1(𝜆𝑧)𝑐𝑜𝑠(𝜆𝑧) − 𝛼𝛽2𝜆2𝑠𝑖𝑛𝛽(𝜆𝑧)

+ 𝛼𝛽(𝛽 − 1)𝜆2𝑠𝑖𝑛𝛽−2(𝜆𝑧) + 𝛼𝑠𝑖𝑛𝛽(𝜆𝑧) − 𝛼2𝑠𝑖𝑛2𝛽(𝜆𝑧) = 0 

Balancing the exponent of sine functions and collecting & equating the 

coefficients of like powers of sine function with zero, we have the following 

system of algebraic equations. 
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2𝛽 = 𝛽 − 2 

−𝛼𝛽2𝜆2 + 𝛼 = 0 

−𝛼2 + 𝛼𝛽(𝛽 − 1)𝜆2 = 0 

This gives  

𝛽 = −2 

𝜆 = ±
1

2
 

𝛼 =
3

2
 

Substituting the values of 𝛼, 𝛽, 𝜆  into equation (7),  we have the solution of 

equation (5) in the form  

 
𝑣1(𝑥, 𝑡) =

3

2
𝑠𝑖𝑛−2 (

1

2
𝑧) 

OR 

𝑣1(𝑥, 𝑡) =
3

2
𝑐𝑜𝑠𝑒𝑐2 (

1

2
(𝑥 − 𝑐𝑡)) 

 

 

 

(10) 

 

Figure 1. Time evolution graph of travelling wave solution 𝒗𝟏(𝒙, 𝒕) in (10)  

with 𝟎 ≤ 𝒙, 𝒕 ≤ 𝟏𝟎𝟎 for 𝒄 = 𝟏.5 

 

And the cosine function method gives the solution in the form 

 
𝑣2(𝑥, 𝑡) =

3

2
𝑠𝑒𝑐2 (

1

2
(𝑥 − 𝑐𝑡)) (11) 
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3. Conclusion  

In this paper, we obtain the travelling wave solution of the Boussinesq 

equation by using sine-cosine method. Using travelling wave transformation the 

nonlinear partial differential equation is transformed into ordinary differential 

equation. The used sine-cosine method is effective, reliable and gives multiple 

solutions. This work emphasized that sine-cosine method is powerful technique to 

solve nonlinear partial differential equation that admits travelling wave, soliton 

and solitary wave solutions.   
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