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Abstract—The Finite Difference Method and Differential Quadrature Method are used to solve the partial differential equation in Burgers equation. The different number of nodes is used in these methods to investigate the accuracy. The solutions of these methods are compared in terms of accuracy of the numerical solution. C language program have been developed based on the method in order to solve the Burgers equation. The results of this study are compared in terms of convergence as well as accuracy of the numerical solution. Generally, from the numerical results show that the Differential Quadrature Method is better than the Finite Different Method in terms of accuracy and convergence.
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I. Introduction
Single or a system of Partial Differential Equations (PDEs) is mostly encountered by us in many sciences and engineering fields such as heat transfer[1]. PDEs also describe many of the basic natural laws in physical or chemical phenomena. Nonlinear partial differential equations are important in most fields of science. Burgers–Huxley equation has a great significance to be a nonlinear partial differential equation[2]. In this study, the partial differential equation considered is the Burgers–Huxley equation which can effectively models the interaction between diffusion transports, convection effects and reaction mechanisms [3]. In general, the closed–form solution is not available or not easily obtained because most of these problems may involve the nonlinear partial differential equations. This fact leads to the development of another alternative to approximate the solutions of these partial differential equations. Consequently, after years of scientific research found that the approximation of the system of partial differential equations can be obtained by using numerical discretization technique at some function value at certain discrete points, called grid points or mesh points. There are three numerical methods most commonly used in engineering and in the dynamics of computing fluid are finite differences, finite element, and finite volume method.
The Burgers-Huxley is a nonlinear partial differential equation (PDE) which is important in modeling various mechanisms in engineering field such as the nonlinear wave process in economics, physics and ecology [4]. There is no general numerical approximation to obtain the solution for this non-linear PDE according to many researchers. They have adopted different numerical techniques in approximating the solution of the Burgers-Huxley equation. However, O.Yu Yefimova and N. A. Kudryashov and H. Gao, R. X. Zhao have been solved the exact solution for the Burgers-Huxley equation [5,6].
One of the techniques to solve the Burgers equation is to use the Finite Difference Method  (FDM) method which is the simplest method. This method is solved by replacing the value at a particular grid point and approaching the derivative with the difference in these values. Partial derivatives in PDE at each grid point are estimated from the neighborhood value. 
Another technique which is discussed in this study is Differential Quadrature Method (DQM). As stated by [7] DQM is an extension of FDM for the highest order of finite difference scheme. This method represents by sum up all the derivatives of the function at any grid points, and then the equation transforms to a system of ordinary differential equations (ODEs) or a set of algebraic equations [8]. Lastly, the system of ordinary differential equations is solved by using numerical methods. 
There are many ways to approximate the solution of Burgers equation. A set of initial and boundary conditions are needed to solve the Burgers equation. FDM is easy to solve the examples of Burgers equation but is less accurate. Then, the DQM is used to solve the problem but it needs more calculation and more time consuming.
In the 1960s and 1970s the FDM have dominated in computational sciences since its inception and were the method of choice in that year. The characteristics of the finite difference method are this method utilizes uniformly spaced grids. Other characteristic is at each node, each derivative is approximated by an algebraic expression which references the adjacent nodes. Another of two characteristics are a system of algebraic equations is obtained by evaluating the previous step for each node and the system is solved for the dependent variable. FDM is used to approximate the derivative of a function values at one point by using the function value at discrete points. The solution of the PDE or ODE can be approximated by substituting the derivatives expression with the FDM. This method is easy to be applied but it is less accurate compare to DQM.

In the year 1972, to overcome the problem from FDM, the DQM was first proposed by R.E. Bellman and his associates. This method important in many fields such as biosciences, system identification, diffusion, transport process, fluid dynamics[9], chemical engineering, lubrication, acoustics and contact problem [10]. DQM has been shown to be equivalent to the general collocation method [11]. According to C. Shu and Y.T. Chew (1998), it is also equivalent to the highest order finite difference scheme, which is the extension of the low order finite difference schemes [12]. 

The DQM is used to convert the partial differential equation to ordinary differential equation by replacing the derivative of a smooth function with a weighted linear combination value [13]. This method used the function values on all grid points, so that this method is more expensive and increase the time consumed to get the solution.
II. METHODOLOGY
Burgers-Huxley Equation
M. Sari and G. Gurarslan (2009) stated that the generalized Burgers-Huxley equation can be used to model interaction between diffusion transports, convection effects and reaction mechanisms are as follows [1], 
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where α, β, γ, and δ are parameters that β ≥ 0, δ > 0,

with initial condition,
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and the boundary conditions,
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where
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with Dirichlet boundary conditions
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The example of the nonlinear Burgers equation is given by
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with the initial condition
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and the boundary equations
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III. results and discussion
The example above has been solved by using C++ programming with different methods. Then, the results from FDM and DQM are compared in term of accuracy of the exact solution for the time t = 0.04 and 0.08.
Table 1: The results for time, t = 0.04
	u(x, t)\x
	 
	0
	0.2
	0.4
	0.6
	0.8
	1

	FDM
	 
	0
	0.19231
	0.38462
	0.57693
	0.76924
	1

	DQM
	 
	0
	0.192308
	0.384615
	0.576923
	0.769231
	1

	EXACT
	 
	0
	0.192307251
	0.384614503
	0.576921754
	0.769229006
	0.961536257

	ERRORS
	FDM
	0
	2.74851E-06
	5.49701E-06
	8.24552E-06
	1.0994E-05
	0.038463743

	 
	DQM
	0
	7.48506E-07
	4.97012E-07
	1.24552E-06
	1.99402E-06
	0.038463743


Table 2: The results for time, t = 0.06

	u(x, t)\x
	 
	0
	0.2
	0.4
	0.6
	0.8
	1

	FDM
	 
	0
	0.18519
	0.370379
	0.555569
	0.740842
	1

	DQM
	 
	0
	0.185185
	0.37037
	0.555556
	0.740742
	1

	EXACT
	 
	0
	0.185169517
	0.370339035
	0.555508552
	0.740678069
	0.925847587

	ERRORS
	FDM
	0
	2.04827E-05
	3.99653E-05
	6.0448E-05
	0.000163931
	0.074152413

	 
	DQM
	0
	1.54827E-05
	3.09653E-05
	4.7448E-05
	6.39306E-05
	0.074152413


From the table above, the errors between the result from FDM and DQM with the exact solution have been plotted in the graph.
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Fig 1: t = 0.04





Fig 2: t = 0.08
IV. CONCLUSION
As a conclusion, from the tables and figures above, the results from the DQM showed better than FDM at each of time tested. In term of errors, the errors from the DQM results are smaller than the results from the FDM. Therefore, the DQM is better than FDM in term of the accurate. In term of convergent study, the results from DQM show faster convergent to the actual result comparing to FDM.
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