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ABSTRACT  
A low random perturbation value of 0.01 effects has been examined on the 
type of stability over repeated Matlab Algorithm. We have found forty (40) 
instances of valid stability and forty (40) instances of valid coexistence steady 
state solutions. From these results, we have found that a low random 
perturbation does not change the type of stability. Technically, a low random 
perturbation does not necessarily destabilize the dynamical system that 
describes the interaction between two competing technologies. We would 
expect these novel results to provide an insight on an aspect of business 
planning in the context of two competing technologies. The full novel results 
that we obtained which we have not seen elsewhere are presented and 
discussed quantitatively.    
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INTRODUCTION  
To the best of our knowledge, a dynamical system is simply a mathematical 
model that evolves over changing experimental time.  
In the study of stability, the qualitative characterization of a dynamical system 
can either be dependent on a deterministic mathematical formulation or a 
semi – stochastic characterization of which a low random perturbation can be 
considered a special case. Therefore, we are interested to look at the effect of 
a low random perturbation of the type of stability in the context of two 
competing technologies.  
Other related theories of stability without a thorough semi – stochastic 
analysis of stability can be found in the works of Roxin, (1965), Kabalil, 
(1962), Lasalle and Lebschetz, (1961), Krasovskil, (1963) and Hahn, (1963 
and 1967).  
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METHOD OF ANALYSIS  
For the purpose of this study, we have utilized a Matlab Algorithm of two (2) 

repeated simulations to compute forty (40) valid steady state solutions and 

forty (40) scenarios of stability. In this study, we have used the context of a 

Lotka – Volterra formulation of two interacting technologies.  

  

RESULTS   

On the application of our above mentioned method of analysis (ODE 45, 

numerical simulation), we here by represent the following results as 

displayed on TABLE 1 – 2.  

 T O S means type of stability.  are the coexistence steady state 

solutions for the first and second technology respectively.  

   ,  ,  ,                    

    
We vary the intrinsic growth rates (  and ) together to study its type of 

coexistence steady state solution and its type of stability.    

 

Table 1: Quantifying the effect of a low random perturbation of the intrinsic 

growth rates together on the type of stability of a dynamical system scenario 

one.    
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(Source: Authors’ Matlab numerical simulated data)  
     
Table 2: Quantifying the effect of a low random perturbation of the intrinsic 
growth rates together on the type of stability of a dynamical system scenario 
two.    

 

 
(Source: Authors’ Matlab numerical simulated data)  
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DISCUSSION OF RESULTS  

Considering the tables of results that we have presented above, our present 

analysis clearly shows that we have obtained forty (40) empirical examples of 

valid unique positive steady state solutions which are dominantly stable using 

the sign method of stability theory under the scenario of a low random 

perturbation effect.  

  

CONCLUSION AND FURTHER RESEARCH  

On the application of a Matlab Algorithm, we have proved the effect of a low 

random perturbation on the uniform stability of a dynamical system that 

describes the interacting between two time dependent competing 

technologies.  

However, in this present study, we did not investigate the effect of a relatively 

severe random perturbation on the type of stability on two competing 

technologies which remains an open research question.  

In summary, we shall recommend that a semi – stochastic analysis is an 

important aspect of studying the characterization of stability qualitatively.  
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