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Theoretical Analysis and Numerical Simulation of the Formation and
Structure of Human Social System
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Abstract: Human social system has intricate formation and structure and is in a constant evolution. This paper analyzes the
process of formation and evolution of social system structure by a new universal principle called Maximal Flux Principle (MFP). A
model based on MFP and Self Organization Map (SOM) Neural Networks is proposed to simulate the formation process of the Qing
Dynasty. This paper also tries to find the underlying dynamics of social system evolution.
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Fig. 1 Simple social relationship in the primitive society
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Fig. 2 Simple chart of the structure in slavery society
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Fig. 3 Schematic diagram of the organization of Qing
Dynasty, with a self-similar structure
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Table 1
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(Self Organization Map,SOM)

Population and land area in different years
of early Qing Dynasty

/km?
1588 50 000 20 000
1616 s 500 000 150 000
1636 s s 1 000 000 1 000 000
1651 s 50 000 000 3 000 000
1683 s 100 000 000 10 000 000
SOM o 3x2 ,

( §j=;aﬁxi)o
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Fig. 4 Changes of £ in different years with the training steps
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Table 2 Different values of £ in different years

1588 1616 1636 1651 1683

0.006 5 0.0184 0.1023 07755 1.7322
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