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Abstract

In this thesis, the problem is to design dynamic multidrug therapies
scheduling to medicate the Human Immunodeficiency Virus (HIV) infection. It
is known that the (HIV) is the causative agent for the Acquired Immune
Deficiency Syndrome (AIDS). During the last years significant progress has
been made in the treatment of (HIV) infected patients, resulting in an improved
quality of life and longer life expectancy. One of the most efficient multidrug
medication is the Highly Active Anti-Retrovirus Therapy (HAART) which
consists usually of two drugs or more. A nonlinear dynamical model is
employed which consists of six states, where the interaction of the (HIV)
particles with the immune system of a human being, and the (HAART) Therapy
as Control Inputs are described, to des; gn the dynamical multidrug therapies.

The control approach used is the “State Dependent Algebraic Ricceati
Equation”, (SDARE), which is one of the highly promising and rapidly
emerging methodologies for designing nonlinear feedback controllers. The
conditions required for applying the (SDARE) approach to the (HIV)
mathematical model are not satisfied. The (SDARE) approach is modified to be
able to directly applied to the (HIV) model to design a suboptimal tracking
controller to drive the states of the (HIV) model to a stationary state in which the
immune system of the (HIV) patient can be bolstered enough against the virus in
a way to lead to long-term control of the (HIV) by the immune System of (HIV)
patient by itself after discontinuation of therapy. In this context, we have
designed three Therapy Regimens which schedule the (HAART) Therapy, Any
of these Therapy Regimens can be used to treat the (HIV) patient taking into
consideration different stages of (HIV) infection, to increase the (CD4+) and
(CD8+) T-Cells (types of white cells in blood plasma) counts and reduce the

viral load (virus counts). Designing more than one Therapy Regimen is to

guarantee comprehension of different circumstances of (HIV) infection. The
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