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OUR GOALS

Growth of an asymptotically scale-free network
Including metrics.

Growth of a geographically localized network
(around its baricenter).

To exhibit effects of competition between metrical
neighborhood, connectivity, affinity and fithess.

To analyze the influence of considering a fitness
power-law distributed.

To analyse the influence of the affinity.

Last but not least, to exhibit the connection between
scale-free networks and nonextensive statistics.
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Fitness Model
Bianconi and Barabasi*; 10~
Albert and Barabasi®;
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Barabasi-Albert Model with Fuclidean

Distance Power-law Distributed
Network Construction:
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Examples
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N = 250 nodes (a) (ag, a,) = (1, 0) and (b) (ag, a,) = (1, 4).
The starting site is at (X, Y ) = (0, 0). Notice the spontaneous emergence of hubs.
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Barabasi-Albert Model with Euclidean
Distance Power-law Distributed
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Soares, Tsallis, Mariz and da Silva, Europhys. Lett. 70, 70 (2005) 7
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Fitness Model with Euclidean Distance Power-law
Distributed

Inspired in the works of
Soares, Tsallis, Mariz and da ”
Silva3, .
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Meneses, Cunha, Soares, and da Silva,
Progress of Theoretical Physics Supplement 162, 131 (2006) o
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T'sallis Nonextensive Statistical Mechanics
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Connectivity distribution P(k) for typical values a, for n#1 and n=1 models. The
symbols are numerical results and continuous lines are the best fits according to P(k).
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a,-dependence of q for both n#1 and n=1 models. In this graph we observe some
kinds of changements of regimes at a, = 2 (which coincides with the space
dimensionality). 11
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a,-dependence of A for both n#1 and n=1 models. In this graph we observe some
kinds of changements of regimes at a, = 2 (which coincides with the space
dimensionality). 12
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a,-dependence of g for both n#1 and n=1 models. In this graph we observe some
kinds of changements of regimes at a, = 2 (which coincides with the space
dimensionality). 13
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Temporal dependence of the average connectivity for n#1, in 2000 samples.
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Average connectivity exponent for a, values relative to measures on node i = 50.
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a, # 0 In progress
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Average connectivity exponent for ovalues relative to measures on node i = 20.
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Model with Fitness Power-law Distributed
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Generalized Model: Fitness and Euclidean
Distance Power-law Distributed

Inspired in the works of

1
Meneses et al;
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Conectivity distribution P(k) for a,=2 for Meneses et al, Mendes et al and Soares et al
models. The symbols are numerical results and continuous lines are the best fits in

according to P(k). 20
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Acquaintance Model n, . 0k, (1— ‘/7. -1, D
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General Acquaintance Model T1;_; 0k (1— 7 =17 F)
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= The present models:
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We study the 'e'ffec't'of"cetn'pe't"i‘tidh-be't'we'e"n' the relevant
vanables connectlwty k tltness r1 and metncs r.

The fltness may glve “th;etanSSJbthty to the younger
_ Qlﬁler ones,, When the

By |nclud|ng tnethcs* ~’ i
nelghbors AT e

by metncs and by fltness, .t/vhlle the average path length
<|> keeps apprOXImatlvely the same
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= The degree distribution P(k) of the present generalized
model appears to be the q exponentlal function that
emerges naturally Wlthln TS&HIS nonextenswe statistics.
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AT TG
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“Fwo Micron All Sky Survey (2MASS),

ge created by Dr. Thomas Jarrett (IPAC:
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6. How gossip propagates




INCT DE SISTEMAS COMPLEXOS - 2010

Spread Factor (f=n./k)
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GAS-LIKE (NODE COLLAPSING) NETWORK:

S. Thurner and C. T., Europhys Lett 72, 197 (2005)
Number N of nodes fixed (chemostat); i=1, 2, ..., N

Merging probability p, Ddia @@= 0)
J

d; = shortest path (chemical distance) connecting nodes i and j on the network
a=0and a — o recover the random and the neighbor schemes respectively
(Kim, Trusina, Minnhagen and Sneppé&nr Phys J B . 43%369)
. (N:27;a:7%);r:2)
70} @ - 50l (b)

60+ 8 50l h
50r
.40} h |

40t : =

Kmax(V)
t

. 30r : |
%‘ | 1wMMHM1m A

0 5000 _ 10000 15000 0 5000 _ 10000 15000
time time

Degree of the most connected node Degree of a randomly chosen node
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40
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(Optimal g. = 1.84
S. Thurner and C. T., Europhys Lett 72, 197 (2005) y
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