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Studying a fractional order model to investigate the effect of drug treatment

on HIV control

Afshin Babaei* and Fatemeh Yazdani Peraei

Abstract: In this paper, a fractional order model is presented to study the effect of the drug
therapy on the control of HIV infection. For this purpose, we calculate the reproduction number
of the model with the next generation operator method and by using that, we study the stability of
equilibrium point. Reproduction number Ry plays an important role in spreading or non-spreading
of HIV. So that, if Ry < 1, the infection-free equilibrium point is locally asymptotically stable and
the infection is cleared from the C' D4 T-cell population. In the res, we analyze the relationship
between the reproduction number and the therapy parameter values, for some different values of
the order of model. Also, we evaluate the effect of the therapy parameter on the immune system
cells and HIV virus population. Finally, we simulate the variations of one of the parameters that
show the amount of virus production by actively infected cells. Adams predictor-corrector method
will be used to solve the fractional order model.
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Afshin Babaei
Department of Applied Mathematics, University of Mazandaran, Babolsar, Iran

Email: babaei@Qumz.ac.ir

Fatemeh Yazdani Peraei
Department of Applied Mathematics, University of Mazandaran, Babolsar, Iran
Email: fatemehyp.9094@gmail.com

Communicated by Soghra Nobakhtian.
Article Type: Research Paper.
Received: 18/10/2022, Accepted: 31/01/2023.

*Corresponding author.

http://dx.doi.org/10.22108/msci.2023.135451.1535 \oV


http://dx.doi.org/10.22108/msci.2023.135451.1535

	1. مقدمه
	2. فرمول‌بندی کسری مدل عفونت اچ ای وی تحت درمان
	3. وجود و نامنفی بودن جواب
	4. وجود و پایداری نقطه تعادل بدون عفونت
	5. شبیه‌سازی عددی
	6. نتیجه‌گیری کلی
	مراجع

