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Complexity: Some examples



particelle 
elementari

Simple system:     Pl+1= i Pi,l

Emerging
properties

1Complexity: let’s try to define it

Complex system:  Pl+1= I Pi,l + f(P1, …, Pn)

Volume: 
100 ml water + 10 ml ethanol
does not lead to 110 ml!

Mass: 
100 g + 10 g
leads (usually!) to 110 g



particelle 
elementari

Emerging
properties

1Complexity: let’s try to define it

Complex system:  V = V1 + V2  + f(V1,V2)

Volume: 
100 ml water + 10 ml ethanol
does not lead to 110 ml!

example



particelle 
elementari

Emerging
properties

1Complexity: let’s try to define it

Complex system:  V = V1 + V2  + f(V1,V2)

Volume: 
100 ml water + 10 ml ethanol
does not lead to 110 ml!

Other example



Electro  
rheology

self assembly in matter
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biologia



particelle 
elementari

1
Many aspects
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Jacobus Henricus van 't Hoff
1852-1911

 = i c R T
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Friedrich August 
Kekulé

(1829-1896)
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Dmitrij Ivanovič Mendeleev (1834-1907)



TAKE HOME MESSAGE 2:

IL PROGRESSO AVVIENE ANCHE GRAZIE A TENTATIVI 
SUI QUALI NON AVRESTE SCOMMESSO UNA CICCA

1978: 2.35 METRI 1993: 2.45 METRI



MANY THANKS


