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Brief Description of the Project:    

Mathematical models are particularly useful in the cases where field or laboratory data are not 

available, complete, appropriate, or directly applicable to the decision being made. In these cases, 

results from models often provided a valuable perspective on alternative decisions. However, even 

when extensive data are available, the complexity of the situation may require a model for 

interpreting interaction or expanding result to higher spatial scales, longer time scales, longer time 

scales, or higher levels of biological organization. The purpose of this project is to develop 

mathematical models on infectious disease which is to be used as a tool to study the mechanism by 

which disease spread, to predict the future course of an outbreak and to evaluate strategies to control 

an epidemic.  
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Methodologies/Approaches Adopted 

Mathematical and computational modeling is an essential scientific tool to control the spared of 

infectious diseases. We shall do this in following fundamental ways (i) formulation of the initial 

questions, (ii) development of the conceptual model, (iii) construction of the model, (iv) testing and 

validation of the model  For the purpose of modeling we may use mathematical tools like qualitative 

theory of ordinary differential equations, delay differential equations, stochastic differential equation, 

optimization techniques, numerical analysis and control theory beside the standard technique of cost 

benefit analysis used in economics. Attempts will be made to give interpretation of the mathematical 

results to the extent possible. For simultaneous purposes we shall use the software packages like 

Matlab, Mathematica etc.     

Continued work on system model, start analysis and computer code development for simultaneous 

purposes, exchange of knowledge with clinicians, public health specialists.  

Review model for general impact on epidemics, discussion with the clinicians and public health 

specialists, completion of whole work and preparation of the final technical report.                                                                                                                                                                                                                                                                   

Project Highlights 

Two important aspects of the project are 

1. Modelling at the Population Level (between-host modelling): This will focus on the modeling 

of transmission of disease (special focus on HIV, Malaria and TB) between host individuals 

using system of coupled ODEs, PDEs, contact networks, agent-based models, game theory, 

etc.  



 

 

2. Public health aspects of disease modeling modelling: This will look at how modeling van 

inform public health aspects such as control measure foe epidemics and will also consider the 

problems from real world situations.       

Project Achievements:   

We except to discover new approaches (e.g. algorithms, computational strategies, modeling methods) 

and outcomes that will broadly assist others interested in constructing and analyzing epidemic 

modeling. 
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