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ON P-ADIC GENERALIZED LOGISTIC DYNAMICAL
SYSTEM

Farrukh Mukhamedov' and Wan Nur Fairuz Alwani Wan Rozali’

Kuliivvah Of Science, Computational And Theoretical Sciences,
International Islamic Universine Malaysia
E-mail: fur7Smiwgmail com, “fairuzabsani@gmail. com

Abstract

Applications of p-adic numbers in p-adic mathematical physics, quantum
mechanics stimulated increasing intercst in the study of p-adic dynamical
system. One of the interesting p-adic dynamical system is p-adic logistic map.
It is known such a mapping is chaotic. In the present paper, we consider its
cubic generalization namely we study a dynamical system of the form
ftu=ax(l-x*). The paper is devoted to the investigation of trajectory of the
given system, We investigate the generalized logistic dynamical system with
respect to parameter a. For the value of parameter, we consider the case when
lal, < I. In this case, we study the existence of the fixed points and periodic
points for every prime number, p. Not only that, their behavior also being
investicated whether such fixed points and penodic points arc attracting,
repelling or neutral. Moreover, we describe the Siegel discs of the system,
since the structure of the orbits of the system is related to the geometry of the
p-adic Sicgel discs.

Keywords: p-adic; Siegel disc: attractors; trajectory; chaotic.

Introduction

Applications of p-adic numbers m p-adic mathematical physics, quantum
mcchanics [2] and many others |3].[7] stinulated increasing intercst in the
study of p-adic dynamical systems. P-adic numbers were first introduced by
the German mathematician K.Hensel. During a century after their discovery
they were considered mainly objects of pure mathematics.

The most studied discrete p-adic dynamical systems (itcration of maps)
are so called monomial systems. Behavior of a p-adic dynamical system fix} =
¥ over the fields of p-adic numbers @, and C, was investigated {1].[4]. In [5].
pertubated monomial dynamical system defined by function f,(xj=x"+g(x).
have been studied. It was investigated the connection between monomial and
perturbated monomial systems. Formulas for the number of cycles of a
specific length to a given system and the total number of cycles of such
dynamical systems were provided. Iln [6]. the generalization of logistic
dynamical system was investigated. Namcly, attractors and Siegel discs of the
dynamical system defined by gix) = x'+ax” has been investigated. Therefore
in the present paper we arc going to study another type of generalization of the
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