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aÇag University, Mathematics and Computer Department
Tarsus-Mersin, 33800, Turkey

bUniversität der Bundeswehr München, Institute for Theoretical Computer Science,
Mathematics and Operations Research

Werner-Heisenberg-Weg 39, 85577 Neubiberg, Germany
cMiddle East Technical University, Institute of Applied Mathematics

06530 Ankara, Turkey.

Abstract

In this paper, we develop a mathematical model to analyse a dynamical
system of a stochastic process of a certain type of bacterial conjugation in
microbiology and give a general solution. We consider three types of bac-
teria which are called F- recipients, F+ donors with free plasmid and F+
donors with integrated plasmid, with arbitrary initial conditions. We prove
that the final proportions of F- recipients, F+ donors with free plasmid, F+
donors with integrated plasmid converge to 0, 0 and 1, respectively when the
conjugation process terminates. Our stochastic-numerical results show that
the proportion of the total transitions to the total population approximates
to 0.466. We contribute to Operations Research in computational biology
and medicine, supported by dynamical system analysis with some convexity
properties and stochastic-numerical simulations.
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