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The Internet: 2002
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Hierachical fopology of the international Web cache
(Eratiey Huffaivar, hitp fwie. ca\da. ongAoodss sualizatanpiankton)
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THE PHYSICS OF SOCIETY

“Whatever concerns the human species, considered en masse, belongs tc
the domain of physical facts; the greater the number of individuals, the
more the individual will 1s submerged beneath the series of general facts
which depend on the general causes according to which the society
exists and 1s conserved.” --Quetelet

Laplate Quetelet Buckle Maxwell Boltzmann

“The molecules are like so many individuals, having the most various
states of motion, and the properties of gases only remain unaltered
because the number of these molecules which on the average have a
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RETE NODI COLLEGAMENTI
Metabolismo cellulare | Molecole coinvolte Partecipare alla stessa reazione
nella trasformazione di | biochimica
cibo in energia
Hollywood Attori Partecipare allo stesso film
Internet Router Le connessioni fisiche
Colfaborazioni Sclenziati Aver scritto articoll in collaborazione
scientifiche
Relazioni sessuali Esseri umani Rapporti sessuali
Relazioni sociali Esseri umani amicizia
Distribuzione en. Impianti di produzione | Linee di trasmissione
elettrica & consumo
T'raffico aereo aereoporti Voli di linea & commerciali
Relazioni economiche | Consigio di Avere un membro del CDA in
Amministrazione comune
(CDA) aziende

World Wide Web

Pagine web

Link tra le pagine







Structural properties of real-world networks

. Degree distributions
The small world effect Cluf{t:e'j"'fg P i B A B R
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Regular Small-World Random

Increasing randomness
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P(k) ~ k-
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Cumulative distribution, P(k)
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= Andamento della percentuale di nodi connessi in funzione della
frazione di nodi guasti (o attaccati)

guasto __ ) .
Internet Network di proteine
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M.E.J Newman and M. Girvan, Mixing Patterns and

network type size n | assortativity r
physics coauthorship undirected o2 909 0.363
biology enauthorship undirected | 1520251 0.127
2 | mathematics coauthorship | undirected | 253 339 0.120
¢ | film actor collaborations undirected | 449913 0.208
company directors undirected 7673 0.276
email address books directed 16 881 0.092
= | Internet undirected 10 697 —0.184
£ | World-Wide Web directed 269 504 —0.067
Z | software dependencies directed 3162 —0.016
_ | protein interactions undirected 2115 —0.156
; metabolic network undirected 765 —0.240
2’| neural network directed 307 —0.226
£ | marine food web directed 134 —0.263
freshwater food web directed 02 —0.326

Community Structure in Networks (2002).
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= Modularity of network defined as

| 1 kik R
(2 (Afgj 2 ) SiS; = —SI Bs

4dm “— ‘ 2m ‘ 4dm
¥

A = adjacency matrix, m = total number of edges
= B is defined as the modularity matrix

k; k?j
2m

Bij = Aij
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Esempio: gli orologi a pendolo (Huygens, 1665)

&

I due orologi (=oscillatori), separati, hanno velocita di avanzamento leggermente diverse.

Connessi allo stesso supporto (=debole interazione), gli orologi avanzano a velocita
perfettamente identica (=adattamento del ritmo).
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