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Transformation of social systems and 

their reflection in the concepts and 

models of the corresponding processe
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Fig. 1.Three 'pillars' SD
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1. Phylosophy

2. Sociology

3. Political sciences

4. International relatioons

5. Hystory

6. Culturology

7. Social psychology

...
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1. Social

2. Microeconimics

3. Macroeconomics

4. Political

5. Demography

6. Theory of Catastroph

7. Organisational Science

8. Multi-agents Systems

9. Artificial Life

...
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1. Culture and General culture

2. Civilization

3. Formation

4. Sustainable development

5. History (historical processes)

6. Transformation of society

7. Organizational structures

8. Geopolitical blocks

9. Archetypes in society

...
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SOME PROPERTIES OF SOCIETY

1.1 Spatial and time scales and hierarchical structure of the society

1.2. Internal image of the world and mentality of personality

1.3. Future scenarios, bifurcations and decision making.

2. Some research problems and properties of society

2.1. The doctrine of life unity and abiotic environment

2.2. Civilization in Social History

2.3. Dynamic essence of society
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Relationships and the Property of holography: K. Lorentz, J. Schenkman, G. 
Mozekilde.

2.5. Internal image of the world and mentality of personality

2.6. Future scenarios, bifurcations and decision making.
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SOME ANALOGIES IN NEURAL NETWORKS

1.1. Network structure (elements and connections)

2.2. Associative memory

3.3. Learning processes (learning of connections)

4.3. Holography

5.4. Attractors (attracting states)

6.5. Basin of attracting
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The basic basic principles were developed by the author, starting from the 1990s 
(for references Makarenko 1994-2021).

Makarenko A. Sustainable development and principles of social systems 

modeling. Generis Publisher, 2020. 173 p. ( 

https://www.generis-publishing.com/product/sustainable-developmnt-and-

principles-of-social-systems-modeling/ )

Here we give only a squeeze out of the main ideas of the approach, as well as some 
details of the development of models and approaches, as well as some ways of 
developing SD models and modeling SD. 

Imagine a society consisting of  personalities and let each individual be 
characterized by a state vector , where is a 
set of possible values . 

M i

lsi( t )ṒM i
l
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There are many opportunities to compose elements, blocks and levels 
in such models. 

In sufficiently developed societies, individuals have many complex 
connections. 

We formalize this. We assume that there are connections between 

personalities i and j. 

Let be the connection between the p components of the 
element i and the q components of the element j. Thus, the set  of 

states and connections 

characterizes the state of society.

Jij

pq
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Fig. 2  ñPatternò of the system in given moment of time
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E=∑
i≠ j

N

Jij si sj ,



Fig.3  Two-dimensional “caricature of N dimensional 

surface of potential energy (potential landscape)
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Fig.4."One-dimensional projection" of the system 

dynamics
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A1

A2

Fig. 5. An example (hypothetical) of considering an SD with 

two point attractors in the presence of constraints



Consideration of mental properties of subjects of large social systems.

1. Models with internal structure and mentality. 

2. Internal representation of the external world. 

3. One possible way to consider the mentality. 

3. Internal representation of the external world. 
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Fig. 6  Internal representation of external world and reflection on 

sem-self in individual 
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Fig. 7  Fast and slow external and internal variables
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Q( i )( t )

Q
( i )wish( t )

gi ( t )=∑
j= 1

N

Cij
R

Sj
R(t )

M j

D
( i )

(t )= [ [Q
( i )wish( t )−Q

( i )
( t ) ] ].

We call theset”theimageof therealworld”ata discretetime instantt.

Here [[*]]  is some norm.

We also introduce”thedesiredimageof theworld at momentt for the i-th individual”asa set

of elementalstatesanddesiredconnectionsfor thefirst individual ata time.



21

si( t+ 1)=F i ( hi ( t ) ,D( i )( t )).

. 

denotes the influence of the environment on i-th element 

in formulas represents a part of the ”internalrepresentation”

. 
.

The next step is to compare the desired image of the world 

with the actual images of the world at the moments of time 

takes into account both components of dynamic 

properties

D
( i )

(t )

hi ( t )



Si
R(t+ 1)=

{
Si

R( t )+1 if vi ( t )>
‖G( t )‖|Si

R|

M i

and Si
R( t )<M i ,

Si
R( t )− 1 if vi ( t )>

‖G( t )‖|Si
R|

M i

and Si
R( t )>− M i ,

0 othervise,
}



Fig. 8 Example of opinion formation modeling.



Fig.9  Evolution with quasi-stable part during 

evolution
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Fig.10 Equations for external and internal 

variables
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Fig.11 Equations for “fast” and “slow” connections
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APPLICATIONS

1. Geopolitical relations

2. Stock market

3. Sustainable development

4. Transformation of society

5. Associative memory as the general property of nature

6. Education
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