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1. Introduction
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Six Degrees of Separation
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Examples: Internet and WWW
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Scale-free networks
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Robustness
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2. Generating function
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Generating function (cont.)
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3. Cluster size
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Cite Percolation
EEEqOVP(E) BT 5

P(k) = Z P(k)Crg" (1 — q)* ",

!

>

ERNH 7R IR 3 AT

(k) = S"kP() = > nP(n)g = (k)

P(l)lClq(l — Q)O —|—P(2)201Q(1 — q)2_1
2P(2)2C2q*(1 — q)°

+P(3)3C1q(1 —q)>~t  +...
+2P(3)3C2¢*(1 — q)3~2% +...
3P (3)3C3¢°(1 — q)° — .

P(1)q +2P(2)q

+3P(3)q +...

BHER v U —2 O A T 2, IBIS2006 — p.10/3:



Cite Percolation (cont.)
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4. Geographical constraints

M.T.Gastner and M.E.J.Newman,
Euro.Phys. J. B 49(2), 2006.
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4. Geographical constraints
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4. Geographical constraints
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Terminated Nodes
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Effect of Cycles
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Effect of Cycles (cont.)
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Effect of Triangles
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Geographical SF networks
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Topological Structure
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Degree Distribution
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Randomly Rewired Nets
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Rewiring a pair of links with the same degree at each node

Maslov et al., Physica A 333, 2004
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Tolerance to Failures
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Damages by Failures

Initial N=200

Sl

.-;' :Eg{

RA ﬁ‘w &Y
|

DT =

i

W iy e
. e
.
o n .. ‘
TR S

r;,-ft- K e

hLA ‘:-"\.‘

f P — ),

T A SRR & B RGEAS A o

randomly removed
32 nodes

] - ]
% b ¥
-*' -
o |
e e L

FLSELSFED !

BHER Y hU—27 DY A =X, IBIS2006 — p.22/3:



Relative size S/N

Tolerance to Attacks
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Damages by Attacks
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Damages by Attacks (cont.)
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8. Summary
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Al. Random Apollonian Net

Configuration: iterative subdivision of a randomly
chosen triangle from an initial triangulation

Add a new node Connect to its closest 3 nodes

Initial triangulation T _
inside a chosen triangle

= Some long-range links naturally appear in narrow
collapsed triangles near the boundary edges

Zhou, Yan, Wang, Phys. Rev. E 71, 2005

BHER v U — 2 OV A = 2, IBIS2006 — p.27/3:



A2. Voronol and Delaunay

Optimal triangulation in some geometric criteria:
maximim angle, minimax circumcircle, short pat
length in the same order as the direct Euclidean c
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= Consider the combination of RA (by triangulation
on a plane) and DT to avoid the long-range links
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A3. Efficient Routing

Planar triangulation: reasonable math. abstraction of
ad hoc net. (each triangle forms a service region)
Moreover, a

online routing algorithm has been developed for such
networks taking into account the face.

Destination

Bose and Morin, SIAM J. of Comp. 33(4), 2004
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A5. Classes of Geo. SF Nets

Modulated BA:
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AG6. Planarity and Shortness

class planarity of net shortness of links
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