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Abstract

HIV is a leading cause of death, in particular, in Sub-Saharan Africa. In this paper,
a fractional differential system in vivo deterministic models for HIV dynamics is
presented and analyzed. The main roles played by different HIV treatment methods
are investigated using fractional optimal control theory. We use three treatment
regimens as system control variables to determine the best strategies for controlling
the infection. The optimality system is numerically solved using the fractional
Adams-Bashforth technique.
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1. Introduction

HIV is an abbreviation for human immunodeficiency virus. HIV is a virus that remains in
the body indefinitely. Unlike other viruses that cause the common cold or flu, which only stay
in the body for a few days. Memory is associated with the process of evolution and epidemic
control in human societies. There should be a correlation between people's prior knowledge of
disease spread and their response; for example, if people know that a specific disease has
occurred in their area, they may take precautionary measures like vaccinations [1]. On the other
hand, memory effects are a significant feature of fractional-order derivatives that do not exist in
integer-order derivatives. In contrast to the local behavior of integer order derivatives, these
derivatives are non-local. In other words, the next state of a fractional system is determined by
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