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Changing the dynamics of a system by using finite duration inputs: Application to
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Abstract

A new mathematical model is developed to represent the interaction between healthy and cancer cells in the
human body, focusing on the role of input on the dynamics of the cancer model. For this purpose, the effect
of input on the dynamics of a system is investigated. The question is whether an input implemented only for
a limited duration can change the characteristics of a dynamic system such that the behavior of the free
system, after eliminating the input, differs from that before acting the input? It is shown that nonlinearity is a
necessary condition for a system in order that its dynamical properties change due to a limited duration acted
input. According to the results, the accelerated fractionation is the best protocol. Also, after removing the
radiotherapy the patient becomes healthy and the cancer do not relapse due to change in the dynamics of the
cancer. So, the present analysis suggests that a proper treatment method should change the dynamics of the
cancer instead of only reducing the population of cancer cells.
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