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ABSTRACT 
 

The spread of communicable diseases is often described mathematically by 

compartmental models. Many epidemiological models have a Disease Free 

Equilibrium (DFE) at which the population remains in the absence of disease. The 

classical Susceptible Infected Removed (SIR) models are very essential as 

conceptual models like as predator-prey and competing species models in 

ecology. Some Susceptible Infected (SI) and Susceptible Infected Susceptible 

(SIS) type models have been considered in this study. There are two major types 

of control strategies available to limit the spread of infectious diseases, viz. 

pharmaceutical interventions (drugs, vaccines, etc.), and non-pharmaceutical 

interventions (social distancing, quarantine, etc.). Vaccination is important for the 

elimination of infectious diseases as an effective preventive strategy. Vaccination 

of susceptible individual has been introduced through Susceptible Infected 

Removed Susceptible (SIRS) models. Effective vaccines have been used 

successfully to control smallpox, polio and measles.  

Some models have been presented in this study for the transmission dynamics of 

infectious diseases to analyze the stability of various equilibrium points 

mathematically. Some Susceptible Vaccinated Infected Susceptible (SVIS) and 

Susceptible Vaccinated Infected (SVI) models have been introduced in this study 

by including a new compartment ‘V’ for vaccinated individual in SIS and SI type 

models respectively. The above models have various kinds of parameters. Mainly 

the stability is analyzed by bifurcation curves in the SVIS models. The basic 

reproductive number (R0) can be calculated due to DFE in the SVI model. Some 

controlling methods have been given by changing the parameters in the SVI 

model through R0. 
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Chapter One                                   Introduction to Mathematical Modeling 
 

 2

approximate it by another problem which is quite close to the original problem and it 

can be translated and solved mathematically. In this idealization, we try to retain all 

the essential features of the problems other than those features which are not very 

essential or relevant to the situation we are investigating. 

Sometimes mathematical model is a description of a system using mathematical 

concepts and language. The process of developing a mathematical model is termed 

mathematical modeling. Mathematical models are used not only in the natural 

sciences (such as physics, biology, earth science, meteorology) and engineering 

disciplines (e.g. computer science, artificial intelligence), but also in the social 

sciences (such as economics, psychology, sociology and political science); physicists, 

engineers, statisticians, operations research analysts and economists use mathematical 

models most extensively. A model may help to explain a system and to study the 

effects of different components, and to make predictions about behavior. 

Mathematical models can take many forms, including but not limited to dynamical 

systems, statistical models, differential equations or game theoretic models. These and 

other types of models can overlap with a given model involving a variety of abstract 

structures. In general, mathematical models may include logical models, as far as 

logic is taken as a part of mathematics. In many cases, the quality of a scientific field 



























































































































































































CHAPTER TWO 

An analysis of Physico-Chemical Compositions 
of Potamogeton nodosus Root Stocks 






































































