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Abstract

In this thesis, we study a class of mathematical viral infection models. These models
are given by systems of ordinary differential equations (ODES) or by systems of delay
differential equations (DDEs). We discretize the continuous-time models by using
nonstandard finite difference scheme. In this study we consider the following: (i)
Different forms of cellular and viral incidence rates of infection such as bilinear,
saturation, Holling type-11 and general incidence. (ii) Different categories of infected
cells such as latently infected cells, short-lived infected cells, long-lived infected cells
and actively infected cells. (iii) Different types of time delays. We show that the delay
plays the same significant role of antiviral treatments. (iv) Two types of immune
response, humoral immune response and cell-mediated immune response.

For each discrete-time model, we show that the model is biologically compatible
by showing that the solutions of the model are positive and bounded. We derive
threshold parameters which fully determine the existence and stability of the equilibria
of the model. In case of the general viral infection model, we establish a set of
conditions on the general functions which are sufficient to prove the existence and
global stability of all equilibria of the model. We establish the global stability of all
equilibria by using the Lyapunov method. We conduct numerical simulations and show
that both the theoretical and numerical results are consistent. The outcomes of this

thesis are published in several ISI International Journals.



