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Etre capable de comprendre et d’analyser un monde interconnecté
De la théorie des graphes vers la théorie des réseaux

(From Graph Theory to Network Science ; The Network Science by Prof. Barasabi)
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Different Networks, Same Graph

The figure shows a small subset of (a) the
Internet, where routers (specialized
computers) are connected to each other; (b)
the Hollywood actor network, where two
actors are connected if they played in the
same movie; (c) a protein-protein interaction
network, where two proteins are connected if
there is experimental evidence that they can
bind to each other in the cell. While the nature
of the nodes and the links differs, these
networks have the same graph
representation, consisting of N = 4 nodes and
L = 4 links, shown in (d).
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Network Nodes Links Directed / N L 1.6}

Undirected
Internet Routers Internet Undirected 192,244 609,066 6.34
connections
WWw Webpages Links Directed 325,729 1,497,134 4.60
Power Grid Power plants, Cables Undirected 4,94 6,594 2.67
transformers
Mobile-Phone Calls  Subscribers Calls Directed 36,595 91,826 2.51
Email Email addresses Emails Directed 57,184 103,731 1.81
Science Scientists Co-authorships Undirected 23,133 93,437 8.08
Collaboration
Actor Network Actors Co-acting Undirected 702,388 29,397,908 83.71
Citation Network Papers Citations Directed 449,673 4,689,479 10.43
E. Coli Metabolism Metabolites Chemical reactions Directed 1,039 5,802 5.58
Protein Interactions  Proteins Binding interactions Undirected 2,018 2,930 2.90
Table 2.1
Canonical Network Maps

The basic characteristics of ten networks used throughout this book to illustrate the tools of network science.
The table lists the nature of their nodes and links, indicating if links are directed or undirected, the number of

nodes (N) and links (L), and the average degree for each network. For directed networks the average degree
shown is the average in- or out-degrees <k> = <kj>=<k,,;> (see Equation (2.5)).
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Génération aléatoire de grands graphes via matrice d’adjacence ou par récursion parfois
Plus le probleme de la visualisation ergonomique

Graphe Multi-polaire / réseaux de neurones

Pole1 O Lien

faible /01 0 0 1 00 0\
" pales 000 O0O0O0T1O0
00 0 O0O0O0OTO0OO0
o001 00 010
00 0 00 000
_ 1 11 00 0 00
- Sommet 00 0 0 0 0 0 0
Péle? solitaire l\{_} 00000 1 0)

Graphe bi-partite : Web of Life

Problématiques algorithmiques
d’'implémentation,

de visualisation, de manipulation etc. ,
toujours d’actualité : package R, etc.
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