
Accepted Manuscript

Dynamics and optimal control of a non-linear epidemic model with
relapse and cure

A. Lahrouz, H. El Mahjour, A. Settati, A. Bernoussi

PII: S0378-4371(18)30007-4
DOI: https://doi.org/10.1016/j.physa.2018.01.007
Reference: PHYSA 19087

To appear in: Physica A

Received date : 23 February 2017
Revised date : 20 November 2017

Please cite this article as: A. Lahrouz, H. El Mahjour, A. Settati, A. Bernoussi, Dynamics and
optimal control of a non-linear epidemic model with relapse and cure, Physica A (2018),
https://doi.org/10.1016/j.physa.2018.01.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.physa.2018.01.007


Highlights: 
 

 We introduce the basic reproduction number for a general epidemic 
model with graded cure, relapse and nonlinear incidence rate in non-
constant population size. 

 We established that the disease free-equilibrium state $E_f$ is 
globally asymptotically exponentially stable if $\Ro <1$ and globally 
asymptotically stable if $\Ro=1$. 

 We showed the globally asymptotically stable of $E_e$ under the 
condition $\Ro > 1$. 

 We consider two types of control to reduce the number of infective 
individuals. 

 We solved numerically the optimal control problem. 
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