
NAFASS in action: How to control randomness?

R.R. Nigmatullin a,⇑, Wei Zhang b

a Institute of Physics, Theoretical Physics Department, Kazan (Volga Region) Federal University, Kremlevskaya Str. 18, Kazan, 420008 Tatarstan, Russia
b Jinan University, College of Information Science and Technology, JNU-KFU Joint-Lab. of Information Technology and Processing of Signals, Department of
Electronic Engineering, Guangzhou, Guangdong Province, China

a r t i c l e i n f o

Article history:
Received 6 April 2012
Received in revised form 22 May 2012
Accepted 11 July 2012
Available online 8 August 2012

Keywords:
NAFASS
Complexity
Randomness control
Prony’s decomposition

a b s t r a c t

In this paper the original method of transformation of one random function to another one
is suggested. The problem of transformation of one random function to another one is
based on the NAFASS approach suggested previously by one of the authors (RRN) in paper
[1]. The problem can be formulated as follows: is it possible to transform one random func-
tion to another one (the functional forms of the both functions are not known) during the
fixed segment of time t1? The solution of this problem shown in this paper gives a chance
to manage with random functions that describe many complex systems, where the ade-
quate model pretending on their functional or analytical description is not known. This
transformation based on the successful solution of the Prony’s problem gives unique
chances to manage with some chemical processes, technological processes and understand
better the general behavior of the different complex systems which cannot be managed by
the human being. Besides this solution another solution of this problem related to control
of detrended random sequences is considered also.
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1. Formulation of the problem

The general problem that we are going to solve in this paper can be formulated as follows. From the mathematical
point of view it is necessary to find a transformation of one random function to another during the given interval of time
s 2 ½t0; t1�. It is supposed that these random functions can be presented only in the form of digital data base and neither
their analytical forms nor the corresponding differential equations are not known. Schematically, it can be expressed in the
following form

P0ðt þ sÞ ¼ TrðsÞP1ðtÞ ð1Þ

Here Tr(s) defines a transformation operator. In order to understand better the practical solution of this problem let us
consider some important details. We suppose that there is a set of control variables vq (q = 1,2, . . .,Q) that control the output
P0(t). These variables making an influence on the output P0(t) are independent and uncorrelated (or weakly correlated) with
each other. If the control variables are strongly correlated then a subset of the strongly-correlated variables should be reor-
ganized and new set of the uncorrelated variables can be formed again. In this case one can write mathematically two lim-
iting possibilities

1007-5704/$ - see front matter � 2012 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.cnsns.2012.07.008

⇑ Corresponding author. Tel.: +7 8432360612.
E-mail addresses: renigmat@gmail.com (R.R. Nigmatullin), tzhangw@jnu.edu.cn (W. Zhang).

Commun Nonlinear Sci Numer Simulat 18 (2013) 547–558

Contents lists available at SciVerse ScienceDirect

Commun Nonlinear Sci Numer Simulat

journal homepage: www.elsevier .com/locate /cnsns


