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Time delay plays an important role in the dynamics of HIV infection. Intracellular delay is the
time delay between initial infection of a cell by HIV and the release of new virions. We propose
a model for the human immunodeficiency virus type 1 (HIV-1) infection with intracellular delay
and prove the local asymptotical stability of the equilibrium points. Then we introduce a control
function representing the efficiency of reverse transcriptase inhibitors and consider the pharmaco-
logical delay associated to the control. Finally, we propose and analyze an optimal control problem
with intracellular and pharmacological delays, that is, state and control delays. Through numeri-
cal simulations, extremal solutions are proposed for minimization of the virus concentration and
treatment costs. We compare the extremal of our optimal control problem with state and control
delays with the solutions of the uncontrolled problem and the control problem with delay in the
state variable only [1, 2].
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