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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 and fitness.

To analyze the influences of considering a fithess
power-law distributed.

To analyze the influences of considering a
acquaintance over a net using fitness uniform
distributed.

Last but not least, to exhibit the connection between
scale-free networks and nonextensive statistics.
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i

Scale-free Networks!22 ™

e P = k7

IE:l'l:-"
, . - 2, Y = 3
Barabasi and Albert’: i LY
10° ,
- ':%I}
__ 01 %
[k)=—  ©
[=]
— =}
E k] = 10" | e ..____.___ﬂ""n:-a
j=1 o 107 ¢ % :
i P |
EL _i-ffaij %%: |
IB 10 : & 7 g “a
t (02) s | & %
<ki >=| - w0 b fﬁ %
| 10'f 7 mu%
E £ =T
w0 i I 10"
1o 10° 10 10° 10°
Science 286, 509 (1999) ; Rev. Mod Phys. 74, 47 (2002) I{

°M. Boguiia and R. Pastor-Satorras, Physical Review E 68, 036112 (2003)
3S. Thurner and C. Tsallis, Europhycs Letters 72, 197 (2005) 3
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Fitness Model

-1

Bianconi and Barabasi*; 10 T
Albert and Barabasi; L
-3 * r— |
107 |, F ol y
y 0.2 -
H(k): kl77l ""‘]{'_4 I E ﬂ-!/.l/ .......
I N’ 04) = " 0 02 04 06 05
& ',
2 ki, U
)=l "
£\ 107" [ P(k) o K7
<k >=| - (05) L |7 =225 Y o
| | T T T ST
k

4Europhys. Lett. 54,436 (2001) : 5Rev. Mod Phys. 74, 47 (2002) 4
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Barabasi-Albert Model with Euclidean

Distance Power-law Distributed
Network Construction:

Time=0 1% Time=1 % Time=2 1%
site 2
site 1 \.site1
u. > 0
K. /%
(ki) = —
D K/
j=1
_ 3+ . —(2+ag)
P(r) o r7s N S
where TG

7 >1 ag >0 0=2r¢"
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Examples

200 a0 U R N B L I L Ib:}
150 60 ! Ty . {
. . . "
140 - nl = Py, . 1 i
] L ]
| L L .y = ~ » .
50 nf e R Tt _
. . . s
Y H; ¥ * [ ] ". ’ .i" il :‘. [ ) -
0 ] * e " » -
[ ! .
: o : L o L8 L:...' .:J '
+
504 -0 4 ‘. . ¥ - i/ . “ a
? . $ t -
t. . e l-'t - .
] | . V]V ¢ a
100 40 - " y el -
- ¥ ® bl NN ™
| LR NS A 4
=150} - -6 . " it o- i‘ .
-2 T - 1 1 1 1 I I
=200 -0 40 40 ol 0 X A 40 &0 a0

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

10

1 D~
| ® OLA=O,4
a “ M OLA=1
0.01 A=
ap =
H(k ) . ki /rl 1E-3 A
N (03) g 1E-4
k. /ro oo
jz; J J 1E-5
1E-6
1E-7
-V Y D
1E-8 T T T T T T T T T T
1 10 100
Kk

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 0
Silvas, 1 B g =
and Bianconi and Barabasi*. I g oc2=0,4
0,01 A
k o 1E-3 A
_ i77i /r| g g 1E-4
(ki) =+ ©06) & ™
op )
2 ki /v -
j=I

1E-7

1E-8

Meneses, Cunha, Soares, and da Silva,
Progress of Theoretical Physics Supplement 162, 131 (2006) o
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Network Construction

Time=0 % Time=1 %
site 2 m,
ite 1 site 1
9— > \.
0 m, 0qm,
3+«
P(r) a r7e yo = ———
where 24ag 1= (1- 9av)—(2+ot<;)
7g >1 ag 20
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T'sallis Nonextensive Statistical Mechanics

I [dkgPaio]
q q—1

(qeR,S, =Sg5)
P(k) = P(Dk e, * " o7

er =[1+(1—q)x]""

10
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P(k)=PDk e nz1
0 ocA=0.4

O
—_
-~
~—

T lllllll"
y 1ol

T T llllll"
ol

=

[a)
BLLALALLLLY
[ vl

Connectivity distribution P(k) for typical values o, for n#1 and n=1 models. The
symbols are numerical results and continuous lines are the best fits according to P(k).
11
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3.5 ' | ! | ! |

L J
=
H
[REY

3.0 | -
25 -

20 -

15 ° i

a,-dependence of q for both n#1 and n=1 models. In this graph we observe some
kinds of changements of regimes at o, = 2 (which coincides with the space
dimensionality). 12
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0.0 1 ] 1 ] 1 I ] || ._
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L

a,-dependence of A for both n#1 and n=1 models. In this graph we observe some
kinds of changements of regimes at «, = 2 (which coincides with the space
dimensionality). 13
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| ! | ! | ! | ! | ! | ! | ! | ! | !
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I N . !
1 ] ] | ] ] ] ] 1 ] ] ] 1 ] ] ] 1 ] 1
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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 «, = 2 (which coincides with the space
dimensionality). 14
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Temporal dependence of the average connectivity for n#1, in 2000 samples.
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Average connectivity exponent for o, values relative to measures on node / = 50.
16
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Average path length for n#1 and n=1 models.
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Model with Fitness Power-law Distributed
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7
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18
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Generalized Model: Fitness and Euclidean
Distance Power-law Distributed

Inspired in the works of
Meneses et al;

0.1 ' * Meneses et al. (6=0)
Mendes et al; ', * Mendes et al. (3=1.5)
0.01 'l,' * Soares etal.
k.77 /£ ‘
H(ki): e |77| | (08) 1E-3
~ 1E-4
A <
2kl E L
J:
with 1E0
1E-7
o
p(n) «< 7

0=>0 ‘

19
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P(k)

Meneses et al (6=0)
O Mendes et al (3=1.5)
O Soares et al

Illllmll lIIIIIu.I Ll Lill

Conectivity distribution P(k) for «,=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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' k.
Acquaintance Model i, = N{ | —miljk,
;{ =ik
T
— Bianconi y=2.34
— Modelo de Afinidade y=2.89
—— Barabas y=2.98
10° |-
10

21
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= The present mod_el,_c;p‘ntai_nsfth'le'-,_fiv_e previous models:

Model
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FITNESS - .
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Barabasi-Albert - |- 5

= T
RS Si 1 F : :
TR e a " "R v T
.“-Il e oty _" L " .

- R L S S
* u g a.ll:l I".I : . *oa A 3 < e
o 1 e ' LA ]
- ---.I rrI. ' ; ] " ‘. .: ' i K

P i '

. w0 o |s =
Atvode R T
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Soares et aI

- i} -;3:* l-‘ - ‘ -- 1‘. . L )
. i ] ) [ ""L? - & u eas & T om *
e, e = "-_?-e".'.._ ey M . L b
= 2 ]

Meneses et ai : ;._'_,".' R 'S St UNfFGRIVt

; PR T —
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Mendes et aI;."'. F:

Ty p@WER LAW
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Present
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We study the effect of c;ompetrtlon between the relevant
varlables connectrvrty k fltness n and metrlos r.

The f|tness may glve “I:ne *poSSJbrhty to the younger
nodes to. compete eq ,;j'-:r;f; ;‘.' i
younger node gets% !-.t _ '
By mcludlng metrrgs'if .

ne|ghbors

The average eonnectlvrty <k> rs appreolably influenced
by metrics and by fltness t/vhrle the average path length
</> keeps apprOXJmatrver the same
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= The degree distribution P(k) of the present generalized
model appears tor be the qexponentlal function that
emerges naturally Wlthln TSEI”IS ncnextenswe statistics.
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AT T

s 'Glbl)ulal_r Cluster

Two Micron All Sky Survey (2MASS),

se ereated by Dr. Thomas Jarrett (IPAC/Caltezh)
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. Thark yoil.very muich.
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6. How gossip propagates
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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;; ocdia (a>0)
]

d; = shortest path (chemical distance) connecting nodes I and J on the network

a =0 and a — o« recover the random and the neighbor schemes respectively
(Kim, Trusina, Minnhagen and Sneppen, Eur. Phys. J. B 43 (2005) 369)
Odz22¢%:%;r:2)

80
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50t
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% 40} : = H |
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x 30¢ d
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Al | 20t
| "l f N i
O 1 1 O 1 1

0 5000 _ 10000 15000 0 5000 _ 10000 15000
time time
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(optimal q, =1.84)
S. Thurner and C. T., Europhys Lett 72, 197 (2005) .
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linear correlation €[0.999901,0.999976]
S. Thurner and C. T., Europhys Lett 72, 197 (200532
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