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M. Gámez a,*, I. López a, Z. Varga b

a Department of Statistics and Applied Mathematics, University of Almerı́a, Spain
b Institute of Mathematics and Informatics, Szent István University, Gödöll}o, Hungary

Abstract

In this work, in terms of the model parameters, sufficient conditions are established to construct a sequence of approx-
imate observers for a two-species competitive Lotka–Volterra system. This iterative approach makes it possible to localize
the solution of the system, and reveal its long-term behaviour. The main results are also illustrated by numerical
simulations.
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1. Introduction

As a classical description of a simple population system, the first continuous-time deterministic model of a
predator–prey interaction was proposed by Lotka [8] and Volterra [13]. This model explained certain qualita-
tive features of the behaviour of predator–prey systems that had been observed empirically (such as the peri-
odic change of densities with a certain delay; or the increase and decrease in the time-mean density of predator
and prey fish populations, respectively, due to harvesting activity). In [13] a first detailed stability analysis of a
generalized n-species model was given for the basic classes of conservative and dissipative systems. Later on,
the study was extended to non Lotka–Volterra type population systems. On the other hand, in a large number
of papers, in-depth analysis of particular types Lotka–Volterra systems were given. For a collection of other
classical works on the subject we refer the reader to [9]. For further references see e.g. [3,14].

In this work, the Lotka–Volterra model of two competing species will be considered. For some classical
results on such systems see e.g. [3]. As a more recent development, in [11] an iterative scheme has been pro-
posed for the study of competitive systems, see also [1,4,12]. Now we shall apply a similar iterative scheme for
the construction and analysis of approximate observers for the monitoring of the state process in a two-species
competitive system.
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