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DYNAMICS OF A RATIO-DEPENDENT PREDATOR-PREY OF
FRACTIONAL ORDER SYSTEM

PU Wu-jun, DU Zheng-guang

(Department of Mathematics, Longnan Teachers College, Longnan, Gansu 742500, China)

Abstract: In this paper, we studied the dynamic behavior of a fractional-order ratio-dependent predator—prey
system with disease on the prey. The stability of all kinds of equilibrium points of the system was qualitatively
analyzed with the linearization method, the sufficient conditions for the local asymptotic stability of the positive
equilibrium point of the system were given, and the numerical simulation showed that the parameters and order of
the system had an important influence on the convergence rate and stability of the equilibrium point.
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Fig.1 The convergence of susceptible prey S,infected prey /, predator R and phase portrait.

\ "‘,4,-‘ \/ NSV s e e e TP

1(t) and R(1)
S
=
S(ty

500 1000 1500 2000

time

0 07017

0.0663—

0.0625=f

00586

00353
00328
0.0304
0,054 0.0279
0.0254

349447 349473 349498 349524 349549 349574 3496

Kl 2 ANRAZHETHEE S, B I iEE R MsiiE A E
Fig.2 The convergence of susceptible prey S, infected prey 7, predator R and phase portrait withdifferentialcoefficient.

alf

Ity and Rit)

00702-—“

0.0662—]

I
0.062 1]

0,058t

0,054t

349441 349469 340496 340523 34955 345577 345604

0036
00333
0.0306
00278

0.0252

K3 0=0.988 I}, Sy S, EALE I, FHEE R Ik SOE -4 ni B I A J S AT
Fig.3 Oscillatory behavior of susceptible prey S,infected prey /, predator R and the periodic orbit near of positive equilibrium, with
a=0.988



18 I RS2 AR (B R BEEIR)
i wE N |i 396
'K‘ | |I | || | (] .07
‘.‘II , lII [ I|| || 10754—
Lo i J [ [ | 1 | ‘ |
YUY LRI
= R ‘p‘ ‘“I | 0061 e
= Aanaf AN II'\ ‘|"'| Iw\ I"\ T i" :'\ J', HETR.
; '“’f"ﬂ"f\" Y ‘U v "‘J v x," I‘;" U I"."I .";‘I \:LII‘ I‘L\I .lll‘ I‘I!l }l.l %
= ]| 057 S
“U:: fiJ\l I:JJO l.:ou 2000 0.045 3} E
o 345575 34542 349486 345511 49357 349607 34eedE
Kl 4 0=0.988 I}, ZjJE&FE S, YE I, litrd R KU IE A S ATRE
Fig.4 The divergenceof susceptible prey S ,infected prey /,predator R and the positive equilibriumis unstable, with 0=0.988.
Sy (RS RE PR AT 0] B 1) S B IR, 2019,23:256-261.
4 1tie '

AL ER T SR R A AT O 1 2
K LA B R G - P i R RRUE E
SRR, AR B S B0 SO T T s AR E
ARG P EATLL, B T 32 2R SRR B AP,
BB o of TP AR R E PEAT A A K EL LR,
HERIARY], B o AL, (EIRAE o A2
Hopf 7334, 0o BIIE S E e 1, 735
RGO A BN 2 RERGENE. Een i,
FE 53 B 3 B SO R G i R e PR ]
FORTHRB RSO, DIEAS SO 45 R X Sk
[8]7 i Z ¢ f4 56 36 AN o

B K

[1] Laskin N.Fractional market dynamics[J] .Physica A,

2000,287(3):482-492.

Duarte F B, Machado J T. Chaotic phenomena and
fractional-order dynamics in the trajectory control of
redundant manipulators[J] . Nonlinear Dynam,2002,29
(1-4):315-342.

Bozkurt. F, Yousef A. Flip bifurcation and stability
analysis of a fractional-order population dynamics with
Allee effect[J] .Journal of Interdisciplinary Mathematics,

2019,22(6):1035-1050.

TR AL, — S B S R - R AR A ) 3
J3 5 53 B (00 98 AB TS K 27 2 4 3 SRR 7 ik ,2018,
5:10-15.

KGR i B, A R M A SIR AL G

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

R X 43 BB SIR AR JeIi B2 (A2 PE A BT[]
AP 2R ,2018,1:11-16.

4+t B Holling IVZAIT)RE I B 1K 4 4 £ -
TR IR ) ) 27 73 A [0 9 LR 72 4 F AR 7
fi%,2019,40(3):9-13.

Jin Z, Haque M.Global

stability analysis of an

eco-epidemiological model of thesalton J.

Biological Systems,2006,14(3):373-385.

sea[J].
Podlubny I. Fractional Differential Equations : An

Introduction to Fractional Derivatives , Fractional
Differential Equations, to Methods of their Solution and
Some of their Applications[M].Academic press,1998.
Matignon D.Stability result on fractional differential
equations with applications to control processing[C].
IMACS-SMC proceedings,Lille,France,1996:963-968.
Petras 1. Fractional-order Nonlinear Systems: Modeling,
Analysis and Simulation[M]. London, Beijing Springer:
HEP,2011.

Li Y, Chen Y. Podlubny I,Stability of fractional-order
nonlinear dynamic systems: Lyapunov directmethod and
generalized Mittag-Leffler stability[J]. Comput. Math.
Appl,2010,59:1810-1821.

OLur Biilent.

Muhammed Cicek, Yakar CoGkun,

Stability,Boundedness , and Lagrange Stability of
Fractional Differential Equations with Initial Time
Difference[J].The Scientific WorldJournal, 2014, Article

ID 939027:1-7.



