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1. Introduction 
The dynamical system generally refers to its geometrical aspects.  Differential and difference equations are widely used to describe the physical phenomena with respect to time. In certain cases determining the solution for a prescribed mathematical model becomes tedious, hence it is necessary to use certain numerical analysis. The qualitative and quantitative behavior are used to study the difference equation system. Difference equations are discrete analogues of differential equations. An exponential growth can be witnessed in the study of linear, non-linear and rational difference equations and their properties. In recent days there has been an increasing interest in studying the difference equation system. Though difference equations appear in their simplest form, it is complex to find the exact solutions.  The mathematical equations are raised to model the real life problems mathematically. Difference equations have their applications in mathematical biology, dynamical system, computer science, statistics, economics, etc., for example see [1-10]. 
Motivated by [2] and [6], we study the asymptotic behavior and stability solutions for a system of certain difference equations given by, 

 where the parameters . The stable state and unstable state are studied for (1) using equilibrium points with certain conditions and parameters.

2. Definitions
1. The difference equations generally describe an evolution or advancement of certain phenomena over a particular period of time. This relation can be expressed in the following form, 

where g is a function of n. By taking an initial point  we can generate the following sequence, 

For ease, we assume the notation given as, 
, 
where  is the first iterate of ,  the second iterate of  and more specifically we write  where  is the  iterate of . We can see that the iterative method is an example of a discrete mathematical model. 
 
2. Any fixed point of domain g is an equilibrium point of a difference equation which can be written as,

Thus is a constant solution if  is an initial point. Therefore the solutions for a well-defined system tend to its equilibrium point.
 


3. Main Results 
The dynamical properties for difference equation system for non-negative parameters and initial conditions are investigated. The values of roots of characteristic equation depend on the following conditions if,
I. Absolute value, then equilibrium is locally asymptotically stable.
II. Absolute value for at least one root, then equilibrium is unstable.
III. Unit value, then equilibrium point has a saddle point.
In this paper, we study the oscillatory behavior, asymptotic behavior, stability and global stability for a system of difference equations. We assume certain conditions to prove our main results. Let A, B and C be differentiable functions and considering system of difference equations (1) we have, 
		              (2)
where the parameters,  be in and . By definition 2, a point  is an equilibrium point for the system (1) if we have,
				          (3)
The matrix form of our difference equations system is given by,

where  

Also the system has a characteristic equation given by the form, 
					        (6)
where  is the identity matrix of order 3. Let

and  is the equilibrium point for (1). From (3) and (7) we get, 



Hence,  are initial points and   are three equilibrium points of system (1). By F and (6) with  we have, 



Theorem 1: The following statements hold true if
a) , then equilibrium point about O is locally asymptotically stable.
b) , then equilibrium point about O is unstable. 
c) , then equilibrium point about  is locally asymptotically stable when the following conditions are true.
1.  such that  is a real value 
2. , ∆ has complex value for  to be asymptotically stable, where
Proof: (i) The linearized equation associated with the system about O is given by the matrix form, 

If  then we have, 

The roots of characteristic equation of the system about O are. Thus the proof of (i) follows from the conditions (I), (II) and (III). Proof of (ii) is omitted since it is similar to (i). 
(iii) If then the linearized equation for the system about is of the form, 

(12)

From (12) we get, 




Thus, roots for characteristic equation of system (12) about E becomes,andwhere
Thus E is said to be locally asymptotically stable for, , . Therefore,
					(13)
					 (14)
Since , it is necessary to show that. We then have 2 cases. 
Case 1:  is real valued for. Thus (14) is satisfied only if . 
Case 2:  is complex valued thus, E becomes asymptotically stable for.

Theorem 2: Assume,  and, then  is stable if  is true. 
Proof: From conditions (I), (II), (III) we have an equilibrium point about O which is asymptotically stable. Assume that  is a solution for the system (1) with initial condition and,  and . Let, ,  then the system becomes, 

By definition 1 with  we have, 
 ,  ,  
From  we have,
, , , …, 
From  we have, 
 ,  ,  ,…, 
Thus,  for the system and theorem is proved. 

Theorem 3: Let and  for the system (1). Then the below conditions are true for the system to be becomes globally asymptotically stable if,
(i) ,  then, ,  as .
(ii) ,  then  , ,  as .
Proof: From Theorem 2, we know that the system  is stable. Let us now show that the system is globally asymptotically stable with conditions (i) and (ii) about the equilibrium point O. For assumption we take  then (1) become, 

Thus solution of system (15) is, 

Thus we can see that if ,  then ,  and  as . Also if ,  then  as  and  as .  

4. Examples 
To verify the theoretical results of systems of difference equations, the following examples are given. Graphical examples are provided to study the stability of the system of difference equations. 
Example 1
Let and  where  for (1). Figure 1 shows the stability of system (1) about the equilibrium point E, where series 1 represents, series 2 represents  series 3 represents.



















Figure 1: Plot the system, 

Example 2
Let and  where  for (1). Figure 2 shows the stability of system (1) about the equilibrium point E and E is asymptotically stable, where series 1 represents, series 2 represents  series 3 represents .






















Figure 2: Plot the system, 

Example 3
Let and  where  for (1). Here the equilibrium point O is at a stable state for system (1). Figure 3 shows the stability about the equilibrium point O, where series 1 represents, series 2 represents  series 3 represents .





















Figure 3:  Plot the system,

Example 4
Let and  where  for (1). Figure 4 shows the stability of system (1) about the equilibrium point O where O is unstable, where series 1 represents, series 2 represents  series 3 represents.


Figure 4:  Plot the system, 
5. Conclusion 

We studied the asymptotic stability and global stability for the solutions of system of certain difference equations (1) using equilibrium points. The future work will be analyzing the periodic nature of system of certain difference equations. 
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