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Abstract: The metaphor “revolution in symbolism” (A.N. Whithehead) is interpreted as a “semiotic attractor” of a managed 
system. To solve the problem of the fundamental possibility of its detection the calculations based on the model of 
competition of information different types (D.S. Chernavski) are carried out in a certain phase space. The choice of the 
model is determined by the formulation of the problem of a semiotic nature of an attractor of a managed system. Three 
dimensions of symbol: semantics, syntactics, pragmatics are interpreted as three types of information and the model 
describes dynamics of elements with different type of information distributed over phase space and time. The model is 
generalization of Lotka-Volterra model and takes into account the following processes: 1) competitive interaction; 2) self-
competition; 3) autocatalytic reproduction; 4) distribution of information in phase space due to diffusion. The three-element 
model with two spatial variables and one time variable is considered. Results of calculation show that regardless of 
parameter values and initial conditions the evolution of such system pass through three stable milestones: “mosaic” stage, 
“parquet” stage and pure cluster stage. The conditions of domination of one semiotic goal expression over the other are 
obtained according to the model. 
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I. INTRODUCTION 
 

The management objective always consists 
of development and implementation of the optimal 
way to achieve the goal. We formulate the question 
whether the way of the goal presentation can optimize 
the management itself. In essence, this is a question 
of the semiotic conditions of forming the attractor of 
a managed system. The original problem of detecting 
such a “semiotic attractor” is initiated by the idea of 
A.N. Whithehead about the “revolution in 
symbolism”. Under the “revolution in symbolism” he 
understood “the final of wisdom” [1, p.61]of any 
management because the ability to organize this 
occasion is capable to cause the coherence [2, p.5] 
of the reactions of system elements and to induce 
the self-organization [1, p.76].  

The words “coherence”, “the self-
organization” and “concrescence” [2, p.5] (the flux of 
an aim as a final cause [2, p.317-320] that is equal to 
the current understanding of the attractor) made 
the conception of Whithehead’s symbolism and his 
philosophy of the process not clear for 
the management theory. 

Now they became the concepts of nonlinear 
dynamics which models are widely applied in the 
theory and practice of all areas of management. One 
of the problems is to choose appropriate model to 
study the processes comprised in the metaphor 
“revolution in symbolism”. The model should be 
relevant to the following conditions: 1) to fix 
collective reactions to proposed semiotic expressions 
of the goal; 2) to take into consideration 
the competition between different expressions of 
the goal; 3) to take into account three competing 

components, the number of which is given by three 
dimensions of symbol: semantics, syntactics, 
pragmatics; 4) to establish the stages of the impact 
of the goal in kinetics and dynamics of the whole 
system. There are special conditions for the models of 
the phase transition theory, catastrophe theory, fractal 
theory, game theory, etc. Analysis of the results of 
their application (in the works of W-B. Zhang [3], 
T.Vaga [4], H. Etzkowitz [5], Y. Caniou [6], 
A. Camurri and others [7]) lets to specify one more 
condition – the model must take into account the 
competition of different types of information which 
one understands as three types of fixations of action 
options. The modification of the model of Lotka-
Volterra [8,9], which is made by D.S. Chernavski[10] 
and adapted to the quantitative calculation [11], 
corresponds to all the conditions. 

 
II. MODEL OF INFORMATION DYNAMICS 
SYSTEM 
 

The model describes dynamics of density of 
elements ni distributed over phase space and time. 
Each i-th type element has its own i-th type of 
information. The model is generalization of Lotka-
Volterra model and takes into account the following 
processes: 1) competitive interaction with rate 

, where  coefficient describes influence 
of  j-th element on density of i-th element; 2) self-
competition, i.e. competition between elements of 
one type with rate , where  is self-
competition coefficient; 3) autocatalytic reproduction 
with rate , where  is characteristic time of 
self-reproduction; 4) distribution of information in 
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phase space due to diffusion with rate , 
where  is diffusion coefficient for i-th element. 
The phase space coordinates and the time variable are 
dimensionless.  

A dynamics of densities ni is described by 
following system of equations 

 

(1) 

 
wherek is maximum number of elements. 
Theoretically, a chaos should be an initial condition 
for the system, but this is technically impossible to 
implement. As an approximation, random distribution 
of m bell-shaped peaks in phase space is chosen: 
 

                   (2) 

 
where ,  are peak parameters, and  is random 
vector in phase space. In general, peak parameters are 
individual for every peak. The system (1) also 
requires boundary conditions. In this work zero 
density condition are chosen: 
 

(3) 
 
whereV is a phase space volume under investigation, 
and is the boundary of this volume. Zero flow 
boundary condition was investigated in work [11] and 
it was shown that dynamics is qualitatively the same 
for both types of conditions. 

The results of calculation are visualized by 
following method. A certain color is assigned for 
every element, and if certain element dominates in 
some point of phase space, the corresponding color is 
assigned to the point. The following domination 
condition is used here:  

 
                                          (4) 

 
III. RESULTS OF CALCULATIONS 
AND ANALYSIS 
 

In this work the three-element model with 
two spatial variables and one time variable is 
considered. One-dimensional model investigated in 
the work [11] gives similar results but two-
dimensional one is much more demonstrative. The 
system of equation (1) with initial (2) and boundary 
(3) conditions was solved numerically by means of 
Wolfram Mathematica software. The following 
values of parameters were used: 05.0321  DDD ; 

1.11  ; 3.12  ; 13  ; 1.0321  aaa ; 
5323123211312  bbbbbb . Characteristic 

results of calculation are shown in Fig. 1, 2, 3, 4. 

Here red color corresponds to domination of element 
1, blue to element 2 and green to element 3. 

 

 
Fig.1. Spatial distribution of element domination at different 
moments of time. The abscissa and ordinate correspond to 

spatial variables, and each chart corresponds to certain 
moment of time 

 
According to work [10] the evolution of 
considereddynamic systems should pass through the 
followingstages: 

1) A pure clusters of certain element emerge on 
a chaos background. 

2) The clusters expand of up to the moment when 
all the space is covered by “mosaic” of pure clusters 
and boundaries between them. 

3) The cluster boundary curvature and the number 
of clusters decreases and “parquet” structure is 
formed. 

4) The cluster boundaries move slowly and this 
process ends with formation of one pure cluster. 

The analysis of calculation results shows that this 
sequence is reproduced for considered system. 
Regardless of parameter values and initial conditions 
the evolution of such system pass through three stable 
milestones: “mosaic” stage, “parquet” stage and pure 
cluster stage. And it can be illustrated by Fig.2 for 
“mosaic” stage, Fig.3 for “parquet” stage and Fig.4 
for pure cluster stage.  

Also it should be noted that if one of the following 
condition takes place, this will lead to most probable 
domination of element 1 on element 2: 

 
 1221122112 ,,, bbaaDD  . 

 

 
Fig.2. Spatial distribution of element domination at t=0.01. 

“Mosaic” stage 
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Fig.3. Spatial distribution of element domination at t=2.5. 

“Parquet” stage 
 

 
Fig.4. Spatial distribution of element domination at t=5. 

“Pure cluster” stage 
 

CONCLUSIONS 
 
In this work the characteristic results of 
the calculations based on the qualitative model [10] 
of the processes of distribution and competition of 
three information types in a certain phase space are 
obtained. The results of computer modeling visualize 
three stable phases, which are inevitably reached by 
the system for randomly defined initial conditions of 
a chaotic stage: “mosaic”, “parquet” and “pure 
cluster”. We consider these stable phases as 
the structures like attractors. 
 
Domination (which we understood as the fixation of a 
certain goal) of one of three information types could 
be predicted in the configuration transitions 
“mosaic”-“parquet” and “parquet”-“pure cluster” but 
it cannot be predicted in the transition from 
the configuration “mosaic” to the configuration “pure 
cluster”. The randomness of this transition confirms 
its irreversibility in time. The variation of time 
intervals during the computer experiments in terms of 
their comparison with the configuration of the media 
of information types allows to interpret the periods 
of the onset of stages as irreversible sequence of 
“today”, “the day after tomorrow” and “the distant 
future”. The role of the rate of dynamics 
of autocatalytic reproduction and diffusion within the 
period “today” demonstrates that the domination of 
information media type is provided by the rate 
of spreading the conjunctural goals. The carried out 
observations for these indicators during the transition 
from the stage “mosaic” to the stage “parquet” 
demonstrate that the goals of “the distant future” 
haven’t got a substantial value. In semiotic 
approximation the obtained results can be represented 
as follows: 1) at the stage of “today” a constructive 

goal which fixes semantics or answers the question 
“what to do?”; 2) the transition to the stage of 
“the day after tomorrow” provides a goal which 
accentuate syntactics or answers the question “how to 
do?”; 3) the transition to the stage of “the distant 
future” is subordinated to the achievement of the goal 
which reveals pragmatics of actions or answers the 
question “what to do it for?”, “why should it be 
done?”, “what is actually needed it for?”. 
The fundamental randomness of the transition from 
the phase “mosaic” to the phase “pure cluster”, 
the semiotic approximation of the computer 
experiment results and the noted role of the transition 
rate allow to draw the conclusion: symbolism, which 
clearly expresses the order of actions for “the day 
after tomorrow” and never verbalizes the goals of 
“the distant future”, is able to become the “semiotic 
attractor”. The asymptotic goals presented by “today” 
have the power of utopia only. 

The calculations and obtained visualization are 
capable to be applied for monitoring the effectiveness 
of the semiotic expressions of management goals. 
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