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Institute for Advanced Studies

in Basic Sciences
Gava Zang, Zanjan, Iran

Mohammad Hossein Alizadeh

Institute for Advanced Studies in Basic Sciences (IASBS),
Department of Mathematics,

Zanjan 45137-66731, Iran

12 March 2018

Professor Ehsan Anjidani,
University of Neyshabur,

Iran

Dear Professor Anjidani,

Thank you for your interest in attending and presenting the Fourth International Conference on
Nonlinear Analysis and Optimization (NAOP2018), which will be hosted by Institute for Advanced Studies
in Basic Sciences (IASBS), Zanjan, Iran during the period of June 18-20 2018.

The Organizing Committee has considered for presentation your talk entitled

«A version of the inverse function theorem for solving nonlinear
equations. ”

Hence, you are kindly invited to attend the conference.

We are looking for one to seeing you at the NAOP 2018 in Zanjan.

With Best Regards :
.}M' gede MW/M/V‘M[ s e
Mohammad Hossein Alizadeh

The chair organizing committee

ZIP Code 4513766731, Zanjan, Iran, Tel: (+98) 241 4151, Fax:(+98) 241 4155142, Web: www.iasbs.ac.ir, Email: iasbs_z@iasbs.ac.ir
Tehran Office: Zip Code 1416884441, Tehran, Iran, Tel: (+98) 21 66415412, 21 66412703, Fax: (+98) 21 66414650
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A version of the inverse function theorem for solving nonlinear equations

Ehsan Anjidani !
Department of Mathematics, University of Neyshabur, P.O.Box 91136-899, Neyshabur, Iran

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

Unt1 = un — [F'(u0)] " (F(un) — f)
with an initial approximation ug, 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:
Uns1 = Up — [F'(u0)] " F (un), ug = 2, (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

a(t) = —[F'(u®)] " (F(u(t)) = h),  u(0) = uo, 3)

is proved without assuming that F’ satisfies the Lipschitz condition. Then, it is shown that for solution u(¢) to
(3), u(00) = limy_y 00 u(t) exists and F(u(oo)) = 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
ug 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 & in a sufficiently small neighborhood of f.

In this paper, we prove the same result replacing the assumption of continuity of £’ 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

Unt1 = tn — [F'(uo)] ™ (F(un) — f)
with an initial approximation ug, 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

1 Email: anjidani@neyshabur.ac.ir
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Extended Abstract of the First International Conference on Boundary Value
Problems and Applications, 2018

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. 00AT1, 37B55, 34K28.

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

* speaker.
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Dear Dr. M. H. Rahmani Doust

We are pleased to inform you that, after the peer review, your paper in title of :

A study on The Permanency of Cyclic System of Four Species Predator-Prey Equations

Has been accepted by the Program Committee of ICBVPA .

The Committee now needs to have confirmation from you by paying the related payment that you will be able to
present your paper in a 15 minute time slot. If I do not have confirmation from you by 3 Jun 2018, your 15 minute
time slot will be allocated to a reserve speaker.

We are looking forward to hearing from you.

With Warmest Regards

Prof. A. Jodayree Akbarfam

Conference Chairman

Address: University of Tabriz, Faculty of Mathematical Science

E-mail: Icbvpa@tabrizu.ac.ir E-mail: info@icbvpa.ir
Telephone: +9841-33392846 Website: www.icbvpa.ir
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