
Random networks



Erdős–Rényi model

sets an edge between each pair of nodes with equal probability, independently of the 
other edges

G(n,p)





Random networks









Watts and Strogatz model

• However the ER graphs do not have two important properties 
observed in many real-world networks:

• They do not generate local clustering and triadic closures. Instead 
because they have a constant, random, and independent probability 
of two nodes being connected, ER graphs have a low clustering 
coefficient.

http://en.wikipedia.org/wiki/Erd%C5%91s%E2%80%93R%C3%A9nyi_model


Small world 





Six degree of separation

Milgram experiment



Small wolrd





WS networks: node degree



Small-world network

• Specifically, a small-world network is defined to be a 
network where the typical distance L between two 
randomly chosen nodes (the number of steps 
required) grows proportionally to the logarithm of the 
number of nodesN in the network, that is:[1]

http://en.wikipedia.org/wiki/Small-world_networks


The hubs



Barabasi-Albert model

• Node degree:        y = a x -b
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transportation



Robustness against random attacks



Targeted attaks



A biological example… 



Hierarchical networks



… in conclusion





In physiology…



Come si costruisce una 
rete?

Si parte da un database

- depositato e certificato

- creato ad hoc



Archives on line



For instance…



or… .xls o .xlsx



Or .txt



Network creation and 
analysis





File formats

•Simple interaction file (SIF or .sif format)

•Graph Markup Language (GML or .gml format)

•XGMML (extensible graph markup and modelling language).

•SBML

•BioPAX

•PSI-MI Level 1 and 2.5

•Delimited text

•Excel Workbook (.xls)



Network realization I



Network realization II



Network realization III



Layout



Layout II



Layout III



Layout IV



Analysis



Analysis


