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1. Course introductory, complexity in nature and social systems.   
    Aim of the course. 

2. About science, it's history and philosophy, purpose and  
    expectations. 

3. Information systems, Shannon entropy of information.  

4. Emerging systems and self-organization, power laws. 

5. The logistic equation, introduction to chaos theory, attractors,  
    strange attractors. 

6. Bifurcation and stability in chaotic systems, Lyapunov-exponent.
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7. Fractals, the geometry of living nature. Practical examples. 

8. Models of growth (Malthus, Lotka-Volterra). Predator-prey   
    models. 

9. System dynamics, models for competing agents (wolf-lamb),  
    epidemics and global resource management. 

10. Introduction to the philosophy of mind, the human brain,  
     consciousness. 

11. Artificial intelligence, artificial neural networks. 

12. Game theory. Prisoners dilemma, decision-making strategies. 
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Source: Zurek et al.



Source: J-T Eriksson



Source: John Barrow

Intelligence

Complexity



Source: Roger Penrose



Source: Herbert Thomas, L'Homme avant l'Homme, le scénario des origines, Gallimard 1994



Intellectual skills were 
distributed into different 
brain areas in the primitive 
human being. Areas did not 
communicate. 

The development of language 
facilitated cognitive thinking.   

30.000 years ago a giant 
developmental leap in brain 
function:  
Fantasy removed the human 
being from a stiff anchoring 
to the instant of reality. 

Source: Steven Mithen, The Prehistory of the Mind



Only humans are able to make time travels in their 
fantasy. Source: J-T Eriksson



Reasons for setteling 7000 year ago 
1. Hunting grounds for family tribes 
becoming too small. 
2. Climate changes supported primitive 
farming. 
3. Social status differentiation due to an 
increasing amount of artefact items. 
4. The growth of tribes created 
hierarchies of power and wealth.

Already 3000 years ago 
humans were very skillful 
in handicraft work. 

Greece shipbuilding 350 BCSource: Scientific American
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Agriculture
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Source: National Geographic

The propagation of modern man



Cultural evolution based on mental 
intervention.

Source: Scientific American
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The 4 seasons of cultural development  
(Oswald Spengler)
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Complexity and culture

1. Humans are problem-solving 
survivers 

2. A society aims at 
strengthening the surviving 
force 

3. A society is mainteined by 
the continuous flow of 
resources and information 

4. Distribution of resources is 
conditioned by a socio-
political system 

5. Stability requires harmonic 
envolvement of sociopolitical 
institutions

1. Complexity offers a solution 
to perceived problems 

2. Complexity is the responce to 
social needs 

3. Investment in complexity 
results in benefits for the 
society – up to a certain point



Why cultures collapse? 

1. Less over-all coordination. 
2. Less flow of information. 
3. Less trading and redestribution of resources. 
4. Less investment in cultural attributes. 
5. Less economical and occupational specialization.

Complexity and culture



Spatial and temporal 
interconnection in 
the biological cycle.

Source: J-T Eriksson



Carbon circulation in the biosphere

Influence of human activity on atmospheric CO2 

content. Numbers in 1000 million tons.
Source: Scientific American
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What humans see or sense is not projected on 
an “inner film screen”, but has to be recognized 
by the memory. The conscious mind builds a 
representation of the experienced real world.

Source: J-T Eriksson



Signal systems of 
the human body

Source: J-T Eriksson
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Source: J-T Eriksson



Source: J-T Eriksson
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Leonardo da Vinci 
creating mental 
models of turbulence 

The complex phenomena of 
Nature have to be studied 
and mentally processed 
before generalizing theories 
or mathematical models can 
be formulated

Source: Leonardo da Vinci
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Game theory

Source: Scientific American



Source: Scientific American
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The traveling salesman problem can be solved utilizing 
 the ant algorithm.

Source: Scientific American10/11/14



Developing the understanding of 
complex systems

• Cross-disciplinary education. 
• Awareness of methodological diversity. 
• Individual focus on specific methods. 
• Cooperative networking acting like the brain 

of the individual.


