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Structural Transitions on Comprehensive Network Generation

YuuMml KAwACHIt and SHINICHIRO Y OSHIIt

This paper attempts to exhibit various network structures comprehensively. We combine
the existing network models with a fixed number of nodes and links that generates specific
structures by rewiring the links. It is found that scale-free networks, small-world networks,
random networks would be generated with two control parameters, the rewiring probability
and the rewiring trial times. From the simulation experiments, the relationships among net-
work structures become clear by making a structural transition map on two axes of the control
parameters. Especially, parts of this transition map express the existing concepts of network
generation models. Therefore, our searching approach is useful for comprehensive generation
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and transitions of various network structures.
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Fig.1 Degree distribution of a random network.
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Fig.2 Degree distribution at (o, r) = (1.0, 3).

14 H r=3,L —— .
: r=3,C —e— ',,x

12 HLr=100,C ---a---

L/L(0), C/C(0)

08 i ,,’
QX * \ /
0.6 Ay £
8 kN '.\\
04 S s

0.2

ey y 7
SAdsannban %% \

0 i i 2./
10* 102 102 107 10°
o (log scale)
03 0D0oO0oOoD r=3, 100000000000000000
00000 L/L(0)DC/C(0) 000
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Fig.4 Degree distribution at (a,r) = (107%6,3).
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Fig.6 Degree distribution at (o, r) = (1.0, 100).
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Fig.7 Network structures generated by proposed model.
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Fig.8 Degree - Clustering coefficient distribution at
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Fig.9 Degree - Clustering coefficient distribution at
(e, ) = (10735 ,100).
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