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Abstract
Acquired Immune Deficiency Syndrome (AIDS) is a disease or continuum condition which is due to Human 

Immunodeficiency Virus (HIV) infection. One in five people are infected with HIV are not aware of the infection. Early 
detection of the infection helps the infected people to take medications to avoid future consequences and reduce the risk 
of transmitting the disease. Reverse transcriptase inhibitors (RTIs) were the first available drug and were considered a 
principal kind of medication available to treat HIV patients. These drugs are still successful, effective, and are considered 
to have imperative solutions for treating HIV when joined with different medications. Investigating effect of this branch of 
the drugs on HIV and model this interaction has a great of importance to control AIDS.

This need can be addressed by the control system engineering which uses control theory to estimate and design a 
system. Since Stability is the most significant requirement of the system, and a system of instability cannot be expected 
for a particular transient reaction or steady state error specification then objective which is needed to be achieved by 
working on this research is to design a stabilized model of a patient having AIDS. In this research feedback controllers, 
Root locus technique and Routh Hurwitz method have been adopted to design such an advanced transformative 
controller which robustly regulates RTIs infusion dosages considering the amount of HIV viruses in infected human body.
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Introduction
AIDS stands for Acquired Immune Deficiency Syndrome [1-4]. 

Letter “A” stands for “Acquired” which means that it is a condition 
obtained, implying that a man gets to be contaminated with it [5,6]. 
Letter I stands for “Immune” which means HIV influences a man's 
resistant framework, the part of the body that battles off germs, for 
example, microbes or infections [7,8]. Letter D stands for “Deficiency” 
which means that the resistant framework gets to be lacking and does 
not work legitimately [9,10]. Letter S stands for “Syndrome” which 
means a person with AIDS might encounter different sicknesses 
and diseases in light of a debilitated insusceptible framework [4,11] 
Feinberb and Moore proposed an AIDS model to know the influence 
of medicine or vaccines on the HIV virus [12]. The vast majority of 
these medications come as tablets or capsules [13]. The lab makes a 
figuring in light of aggregate white blood cells and the extent of cells 
that are CD4 [14]. On the other hand, if the CD4 count is lesser then 
200 cells/mm3 this implies that the individual has diagnosed a stage 3 
infection of AIDS [15]. 

Initially the discussion was regarding what can be done in order to 
control AIDS and what are techniques present today which can help 
an infected person to keep the level of the virus to a lower level [16,17]. 
The perspectives from the point of view of control theory which control 
systems are present to design the feedback system to control these 
viruses in an infected individual [18,19]. Next section of the research 
explains how the CD4 cells work and how they were developed and 
what can be done in order to control the infection and what factors 
determines the HIV life cycles and what is meant by the viral load count, 
how the lab tests are conducted on the bases of the CD4 count [20,21]. 
How can be a linear system and a non-linear framework distinguished 
[22]. Similarly, one of the important points covered in this section of 
the research enlightens on how the linearization works and how to 
determine the equilibrium points in a given framework [23].

Methodology
The state space representation of system can be expressed in state 

equation. The state variable is linearly self-determining and the choice 
affects the matrices. Transfer function is expressed as state space [24]. 
After the virus has be found out in the body and when the retroviral 
drug has been injected the system is altered. The system is modelled by 
linearizing resulting to the virus free system.

Next is analysing the technique to discover a state response of 
multivariable time changing systems. Systems are normally presented 
by an arrangement of differential equations via a state space model [25]. 
Usually, it is a thorough and difficult task to solve the time varying state 
space representation [24]. Representation of a time response requires 
the solving of the space dynamic by initial conditions. This requires 
the computing of the state transition matrix first. Laplace transforms 
equations to obtain efficiency and effectiveness of the drug that is used 
to fight against the virus.

Stability is the most vital requirement of the system, in this section; 
stability is discussed by applying Routh-Hurwitz method [26]. Routh-
Hurwitz criterion is used to obtain a constant that will determine 
the stability of the system, which will give us an idea to use a suitable 
amount of drug to keep the spread of infection stable. 

At the last root locus is used to design and analysis of the system. 
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It helps in getting in knowing the details regarding the stability and the 
response system. We also discussed the different methods of sketching 
the root locus. In this chapter we focused on the gain adjustment. The 
gain modification is only done after the transient response is found out. 
The section is concluded by understanding positive feedback system 
and sketching the root locus of the mentioned system [27].

Feedback system

Control system engineering is a part of engineering which uses 
control theory to estimate and design a system [28]. There are four 
functions in the control theory i.e., measure, compare, compute 
and correct [29]. The open-loop control system framework uses an 
actuating device to control the procedure specifically without utilizing 
device [30]. The main reasons of using the block diagram rather than 
using other methods that block diagram analyse a simple control 
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