
Accepted Manuscript

Title: Existence and nonexistence of periodic solution and
Hopf bifurcation of a tourism-based social-ecological system

Author: Z. Monfared Z. Dadi N. Miladi Lari Z. Afsharnezhad

PII: S0030-4026(16)30922-6
DOI: http://dx.doi.org/doi:10.1016/j.ijleo.2016.08.052
Reference: IJLEO 58069

To appear in:

Received date: 15-6-2016
Accepted date: 22-8-2016

Please cite this article as: Z. Monfared, Z. Dadi, N. Miladi Lari, Z. Afsharnezhad,
Existence and nonexistence of periodic solution and Hopf bifurcation of a tourism-
based social-ecological system, <![CDATA[Optik - International Journal for Light and
Electron Optics]]> (2016), http://dx.doi.org/10.1016/j.ijleo.2016.08.052

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.

http://dx.doi.org/doi:10.1016/j.ijleo.2016.08.052
http://dx.doi.org/10.1016/j.ijleo.2016.08.052


Page 1 of 18

Acc
ep

te
d 

M
an

us
cr

ip
t

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

Existence and nonexistence of periodic solution and Hopf bifurcation
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Abstract

This paper is devoted to analyze dynamical behavior of a four-dimensional nonlinear tourism-based

social-ecological system by using the Hopf bifurcation theory. Our purpose is using a criterion based

on the Routh-Hurwitz criterion for existence of a region for Hopf bifurcation. Because existence of

Hopf bifurcation and therefore bifurcated periodic solutions helps us to show an interesting type of

coexistence between mass-tourists and eco-tourists through a periodic pattern, although they have

different effects on environmental quality. Furthermore, numerical simulations are carried out to

support our theoretical results and show sustainability of tourism. In fact by simulation we indicate

a coexistence between mass-tourists and eco-tourists, the existence of chaotic behavior and sustain-

ability of tourism industry.

Moreover another criterion, Bendixson’s negative criterion, which is based on the connection be-

tween compound matrices and ordinary differential equations is applied to prove the nonexistence

of periodic orbits and then nonexistence of Hopf bifurcation.

Keywords: periodic solutions, Hopf bifurcation, Routh-Hurwitz criterion, Sustainability,

Bendixson’s negative criterion.
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1. Introduction

Tourism is an activity which has a direct effect on the national income of all touristic countries.

Indeed, it can create work opportunities and several investments that cause to promote social and

economic developments and also raise nations cultures. As well as it can distribute nations history,

civilization, and traditions. Therefore, tourism activities are considered to be one of the most

important sources of economic growth and recently many countries rely on it as one of the fastest

growing economic development. On the other hand, tourism industry can also have negative effects.
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