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Description

Bio-mathematical models are mathematical models that describe the 
behaviour of biological systems. These models are often developed based on 
experimental data and observations, and they are used to make predictions 
about how the biological system will behave under different conditions. 
One of the most widely used bio-mathematical models is the Lotka-Volterra 
model, which describes the interaction between two species in a predator-
prey relationship, including biology and mathematics. In particular, computer 
simulation is often used to apply mathematical models to real-world biological 
systems. This process can help researchers gain a better understanding of 
how biological systems work and how they respond to different environmental 
conditions or treatments [1]. 

Computer simulation is a powerful tool that is often used to apply 
mathematical models to real-world biological systems. In particular, computer 
simulation can be used to apply bio-mathematical models, which are 
mathematical models that describe the behaviour of biological systems. In this 
article, we will explore how computer simulation can be used to apply bio-
mathematical models and how this process can enhance our understanding 
of biological systems. One example of a bio-mathematical model that can be 
applied using computer simulation is the Lotka-Volterra model. The Lotka-
Volterra model is a simple model that describes the interaction between two 
species in a predator-prey relationship. In this model, the predator population 
depends on the prey population, while the prey population depends on the 
predator population. The model can be expressed mathematically as a system 
of differential equations: 

dP/dt=aP–bPQ 

dQ/dt=-cQ+dPQ

where P is the prey population, Q is the predator population, a is the prey 
growth rate, b is the predation rate, c is the predator death rate, and d is the 
conversion efficiency of prey to predator biomass. To apply this model using 
computer simulation, researchers would first need to develop a computational 
model that can accurately represent the dynamics of the predator-prey 
relationship. This computational model would include the equations that 
describe the interaction between the two species, as well as any additional 
factors that may affect the system, such as environmental conditions or 
the introduction of new predators or prey. Once the computational model is 
developed, researchers can use it to simulate the behaviour of the predator-
prey system under different conditions. For example, they could simulate the 
effect of changing the predation rate or the prey growth rate on the long-term 
behaviour of the system. They could also simulate the response of the system 

to different environmental conditions, such as changes in temperature or 
nutrient availability [2].

One advantage of using computer simulation to apply bio-mathematical 
models is that it allows researchers to test their models in a controlled and 
repeatable environment. This can be particularly useful when working with 
complex biological systems that may be difficult to observe or manipulate in 
the laboratory. By simulating the system using a computer model, researchers 
can gain insights into the behaviour of the system that would be difficult or 
impossible to obtain through observation alone. Another advantage of 
computer simulation is that it allows researchers to explore a wide range of 
parameter values and conditions in a relatively short period of time. This can 
help to identify important factors that affect the behaviour of the system and 
guide future experimental work. Additionally, computer simulation can be used 
to generate predictions about the behaviour of the system under conditions 
that have not yet been tested experimentally. 

In conclusion, computer simulation is a valuable tool for applying bio-
mathematical models to real-world biological systems. By developing 
computational models that accurately represent the dynamics of the system, 
researchers can simulate the behaviour of the system under different conditions 
and gain insights into how it works. This can help to guide future experimental 
work and improve our understanding of complex biological systems. In addition 
to the Lotka-Volterra model, computer simulation can be used to apply a wide 
range of bio-mathematical models. For example, models of gene expression 
can be used to simulate the behaviour of genetic networks and predict how 
changes in gene expression will affect the behaviour of cells. Models of 
population dynamics can be used to simulate the behaviour of populations of 
organisms and predict how environmental changes will affect the population. 
One challenge of using computer simulation to apply bio-mathematical 
models is that it can be difficult to develop accurate computational models. 
Computational models must accurately represent the dynamics of the 
biological system being studied, and they must take into account all of the 
factors that may affect the system. In addition, computational models must be 
efficient enough to run on a computer [3-5].
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