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Solution Analysis in the Cyclic Multi-Species Predator-Prey Model

M.H. Rahmani Doust 1,
T Department of Mathematics, University of Neyshabur, Neyshabur, Iran

Abstract. In the past decades, in the area of mathematical ecology, the dynamical properties occurring in the predator-prey models
have been studied by mathematicians, ecologist and biologist. This research work deals with nonlinear cyclic predator-prey system
with sigmoidal type functional response. A predator-prey model indeed is proposed having logistic growth in the absence of another
species. Precisely describing, a model of five species predator-prey system has been investigated and the sufficient conditions for
stability and boundedness of the solutions of predator-prey system have been presented. Moreover, the stability and boundedness
of the solution for population model such as cyclic, delayed etc. have been studied. For this purpose, the differential inequality
theory is employed. By constructing a suitable Lyapanov function finally the existence and uniqueness of asymptotically periodic

solution which is globally asymptotically stable are proved.

Keywords: Predator-prey; Functional response; Sigmoidal; Lyapanov function; Stability
2010 MSC: 00A71; 37B55; 34K28

1 Introduction

The dynamical relation between species of population not only was as known topic from last centuries but also is
as the famous subject. In the first view they seem simple. In fact, they are complicated problem. because nearly
all of the problems in the nature are nonlinear and they are challenging problems. The old and famous predator-
prey problem is known as Lotka-Volterra model having ancient history to 1923. Then most of researches were
interested to work on this model and fortunately found out satisfactory and excellent results which are useful
in various area of sciences such as ecosystem, ecology, biology and etc.

One may refer to text book such as [1], [2] and [3] to find concepts, definitions, theorems in these area. Li
investigated existence almost periodic solution in [4]. Some of predator-prey models are studied in [5] and [6].
The nonlinear predator-prey model of cyclic thee species is studied by Xu et al. in [7]. Yang analyzed the

permanency of nonlinear predator-prey model having competition and functional response in [8]. In the present
research work, a cyclic model of multi-species predator-prey having five species is analyzed.

Now, let a multiple predator-prey model of five species that all of present species in this model be as follow
x1(t) is the density of the first species which is the predator of x5(t),

x2(t) is the density of the second species which is the predator of xy(t),

x3(t) is the density of the third species which is the predator of xo(t),

x4(t) is the density of the fourth species which is the predator of z3(t) and

x5(t) is the density of the fourth species which is the predator of x4(t).

Moreover, assume that the initial value condition of the above model is given as follows:

2:(0) = ¢;(0) > 0 for (i=1,2,3,4,5).

Finally, by considering the dependent density and sigmoidal functional response the following system may be
obtained:

I Corresponding author. Email: mh.rahmanidoust@neyshabur.ac.ir & mh.rahmanidoust@gmail.com
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Investigation of the ion-acoustic solitons in plasmas out of thermal equilibrium: Effects
of invariant kappa index and number of degrees of freedom

Saberian, Ehsan; Gharjehghiyaei, Mohammad

Department of Physics, Faculty of Basic Sciences, University of Neyshabur, Email: e.saberian@neyshabur.ac.ir

Abstract

By applying the perturbation expansion to the fluids equations, a generalized Korteweg-de Vries (KdV)
equation for the ion-acoustic solitons in plasma is derived which involves thermal and out of thermal
equilibrium states, where it is labeled via an invariant spectral index «, and an independent parameter d as

the number of degrees of freedom. Then, an analytical solution to the generalized KdV equation is calculated

and the solution is studied numerically.
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