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Optimal Control of an HIV Infection Model with Immunotherapy

LIU Yu', LIN Xiao-lin', LI Jian-quan', SONG Xiu-chao®

1. School of Arts and Science , Shaanxi University of Science & Technology, Xi’an 710021, China ;

2. Basic Department, Air Force Engineering University , Xi’an 710051, China

Abstract: In this paper, the optimal control model of an HIV infection model with immunotherapy of 11.-2
is considered. The model describes the interaction between uninfected CD4+ T cells, the free virus and IL-
2 in the plasma. By using the injection rate of 1L-2 as the control variable, the uninfected T cells concen-
tration as large as possible and the injection rate of 11.-2 as small as possible as the objective function, the
expression of the optimal injection rate of II.-2 and its corresponding optimal system are obtained. The u-
niqueness of solution of the optimal system is proved as the treatment final time is small enough, and the
corresponding formula estimating the final time is given. At last, the effect of the I.-2 therapy under the
found optimum control strategy is simulated.

Key words: immunotherapy; HIV infection model; optimal control; uniqueness
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