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اروش قاتا  لحم  رد  حبـص  تعاس 10  خیرات 97/3/13  رد  یـشهوژپ 1397/2 ياروش  هسلج  لاعتم  يادـخ  دای  مان و  اـب 
: دیدرگ ذاختا  لیذ  حرش  هب  جیاتن  یسررب و  لیذ  دراوم  رازگرب و 

ياهدربراک يددع و  زیلانآ  رانیمس  نیمتفه  رد " تکرش  تهج  نایتاداس ، دواد  دیـس  رتکد  ياقآ  بانج  تساوخرد  - 1-2
یلا خیرات 20  رد  هک  هرامش 97/3079/س  هب  یسدنهم  هیاپ و  مولع  هدکشناد  یـشهوژپ  ياروش  بوصم  هلاقم  نودب  نآ "

هنیهب رد  يددـع  ياه  شور  یملع و  تابـساحم  هاگراک  رد  روضح  تهج  دوش ، یم  رازگرب  نامرک  هاگـشناد  رد  هامریت   21
تنرگ لحم  زا  ناشیا  شیامه  رد  تکرـش  ياه  هنیزه  هک  تسا  رکذ  نایاش  .تفرگ  رارق  تقفاوم  دروم  رانیمـس  نیا  يزاس 

.تسا تخادرپ  لباق 

لاگچ هدام  کیزیف  ییامهدرگ  نیمراهچ  تسیب و  رد " تکرش  تهج  ییایرد  میهاربا  رتکد  ياقآ  بانج  تساوخرد  - 2-2
مولع هدکشناد  یـشهوژپ  ياروش  بوصم  هاگراک ، رد  تکرـش  اب  هارمه  هلاقم  هئارا  نودب  هدیچیپ " ياه  متـسیس  هسردم  و 

یلیمکت تلایصحت  هاگشناد  رد  هامریت 1397  یلا 1  دادرخ  خیرات 31  رد  هک  هرامش 97/3079/س  هب  یـسدنهم  هیاپ و 
ناشیا شیامه  رد  تکرـش  ياه  هنیزه  هک  تسا  رکذ  نایاش  .تفرگ  رارق  تقفاوم  دروم  دوش ، یم  رازگرب  ناجنز  هیاـپ  مولع 

.تسا تخادرپ  لباق  تنرگ  لحم  زا 

یللملا نیب  سنارفنک  نیمراهچ  رد " ینارنخس  هئارا  تکرش و  تهج  یندیجنا  ناسحا  رتکد  ياقآ  بانج  تساوخرد  - 3-2
رد هک  هرامش 97/3488/س  هب  یسدنهم  هیاپ و  مولع  هدکشناد  یشهوژپ  ياروش  بوصم  يزاس " هنیهب  یطخریغ و  زیلانآ 

.تفرگ رارق  تقفاوم  دروم  دوش ، یم  رازگرب  ناجنز  هیاپ  مولع  یلیمکت  تلایصحت  هاگـشناد  رد  هامدادرخ  یلا 30  خیرات 28 
.تسا تخادرپ  لباق  تنرگ  لحم  زا  ناشیا  شیامه  رد  تکرش  ياه  هنیزه  هک  تسا  رکذ  نایاش 

رد " ینارنخـس  هـئارا  تکرـش و  تـهج  تـسود  یناـمحر  نیـسحدمحم  ياـقآ  باـنج  تساوـخرد  The First- 4-2
international conference on boundary Value problems and applications بوصم هلاقم  هئارا  اب  هارمه  " 

هاگشناد رد  هامریت  یلا 14  خیرات 13  رد  هک  هرامش 97/3711/س  هب  یسدنهم  هیاپ و  مولع  هدکشناد  یـشهوژپ  ياروش 
لحم زا  ناـشیا  شیاـمه  رد  تکرـش  ياـه  هنیزه  هک  تسا  رکذ  ناـیاش  .تفرگ  رارق  تقفاوم  دروم  دوش ، یم  رازگرب  زیربت 

.تسا تخادرپ  لباق  تنرگ 

هدکـشناد و هورگ ، رد  يدروم  تروص  هب  يداهنـشیپ  ياـه  حرط  دـش  ررقم  موجن  یـشهوژپ  ياـه  حرط  صوصخ  رد  -5-2
رد  یشهوژپ  هورگ  ياضعا  یصصخت  هزوح  اب  طابترا  رد  حرط  هک  یتروص  رد.دوش  یسررب  هاگشناد  یشهوژپ  ياروش  سپس 
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A version of the inverse function theorem for solving nonlinear equations
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Abstract. The operator equation F (u) = h, where F is a nonlinear operator in a Hilbert space H is studied. Suppose that y is a
solution of F (u) = f . It is proved that the equation F (u) = h is uniquely solvable for any h in a sufficiently small neighborhood of
f , if F is Fréchet differentiable on a neighborhood of y, F ′ is continuous at y and F ′(y) is invertible. The method of the proof is
similar to the proof of the inverse function theorem. Moreover, the convergence to the solution y by the Newton method

un+1 = un − [F ′(u0)]−1(F (un) − f)

with an initial approximation u0, sufficiently close to y, is proved.

Keywords: Inverse function theorem; Nonlinear equation; Fréchet derivative; Newton-type method.

2010 MSC: 47J05, 47J07, 58C15.

1 Introduction

Consider the operator equation
F (u) = h, (1)

where F is a nonlinear operator in a Hilbert space H. A used method for solving (1) is the Newton method:

un+1 = un − [F ′(u0)]−1F (un), u0 = z, (2)

where z is an initial approximation and F ′ denotes the Fréchet derivative of F . Sufficient condition for the
convergence of the iterative scheme (2) to the solution of (1) are presented in several books and papers (for
example, see [1, 2]). These conditions, mostly, require a Lipschitz condition for F ′(u).
In [3], based on the continuous analog of the Newton method, existence and uniqueness of the solution to
equation

u̇(t) = −[F ′(u(t))]−1(F (u(t)) − h), u(0) = u0, (3)

is proved without assuming that F ′ satisfies the Lipschitz condition. Then, it is shown that for solution u(t) to
(3), u(∞) = limt→∞ u(t) exists and F (u(∞)) = h. More precisely, it is proved that if the Fréchet derivative F at
y, F ′(y), is invertible, where y is a solution of F (u) = f , and F ′(u) is uniformly continuous on a neighborhood
of y, then operator equation (1) can be solved by Newton method (3), provided that the initial approximation
u0 is sufficiently close to y and h in (3) is sufficiently close to f . In [3, Theorem 1], it is proved that under above
assumption, the operator equation (1) is uniquely solvable for any h in a sufficiently small neighborhood of f .
In this paper, we prove the same result replacing the assumption of continuity of F ′ on a neighborhood of y by
the assumption of continuity of F ′ at y. The method of the proof is similar to the proof of the inverse function
theorem. Moreover, the convergence to the solution y by the Newton method

un+1 = un − [F ′(u0)]−1(F (un) − f)

with an initial approximation u0, sufficiently close to y, is proved.

2 Main Results

First,we prove that the equation F (u) = h is uniquely solvable for any h in a sufficiently small neighborhood
of f , if F is Fréchet differentiable on a neighborhood of y, F ′ is continuous at y and F ′(y) is invertible. The
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A STUDY ON THE PERMANENCY OF CYCLIC SYSTEM

OF FOUR SPECIES PREDATOR-PREY EQUATIONS

M.H. RAHMANIDOUST ∗ †

Abstract. The topic of mathematical physics was important in the past

century. Meanwhile, the present century is related to the mathematical

biology, mathematical ecology, etc. Regarding the system predator-prey

equations is the base of most population models, many researchers would

like to study in this area. In this paper, the permanency of a nonlinear four

species cyclic predator-prey system will be analyzed. Indeed, in this model

each species is not only a predator but also a prey. Moreover, the sigmoidal

type functional response is assumed. By using the differential inequality

theory, we find out some sufficient conditions for the permanency of the

said system.

1. Introduction

First cinsider the following cyclic predator-prey system with sigmoidal type

functional response:

2010 Mathematics Subject Classification. 00A71, 37B55, 34K28.

Key words and phrases. Predator-Prey System, Permanence, Sigmoidal Type, Functional

Response.
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