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1. Introduction

In this study, we focus on “local bridge” in social net-
work. Example of network including the local bridge is
shown in Fig. 1.

Figure 1: Example of network including the local bridge.

In Fig. 1, the shortest route from 1 to 25 is 1-25. One
of second shortest route from 1 to 25 is 1-4-5-8-9-11-13-
14-15-16-20-22-23-25. The 1-25 route is predominantly
shorter than other routes. In this case, the 1-25 route is
called the local bridge. In the social network, the local
bridge affects the entire network in terms of propaga-
tion of information. In order to analyze complex phe-
nomena, we use coupled maps. Generally, the coupled
maps is used as general models for the complex dynam-
ics, e.g. biological systems. Coupled oscillatory systems
can also produce interesting phase patterns, “cluster-
ing”. Moreover, a discrete map for spiking-bursting
neural behavior was proposed by Rulkov [1]. Rulkov
maps can be useful for understanding the dynamical
mechanism of oscillators in “large scale network”. In
this study, we use Rulkov maps applying for the cou-
pled maps because the social network has features of
clustering and large scale network.
2. Social network of Rulkov maps

We consider the social network (see. Fig. 1) of cou-
pled maps. The number of coupled map is set to 25. We
describe equations based on a chain of coupled maps.

g
Tin+1 = f(l'i,nyri,n—ly yi,n) + N Z (ajj,n - xi,n)v
JEC;

g
Yin+1 = Yin — (Tin + 1) + po; + Hoy Z (Zjn —Tin),
jec;
i=1,.., N, (1)

where  and y are the fast and slow dynamical vari-
ables, g is the coupling strength, N is the number of
cells in the social network, u = 0.001, ¢ = 0.15, Cj is
set of nodes which are connected to node i. The func-
tion f() has the following form:

a/(l_wn)+ynaxn SO

a+yn, 0 <z, <a+y, and 9
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Lz, > a+y, or xp—1 > 0.

f(@n,yn) =

Next, we show synchronization of the social network of
Rulkov maps which produce spiking-bursting behavior.
In this study, we define two maps as synchronization
if timing of bursting wave between two maps is right.

Here, “full synchronization” is that all maps are syn-
chronized at the in-phase, and “clustering” is that maps
is synchronized at the in-phase locally. The simulation
results are shown in Fig. 2. The horizontal axis is it-
eration time n and the vertical axis is space i. The
complex propagation wave can be observed when g is
0.03 and Adunqey is 0.7 (see. Fig. 2). From Fig. 2 (a),
we assume that the maps tend to converge full synchro-
nization by repeating update. However, in the case of
Fig. 2 (b), the maps switch between full synchroniza-
tion and clustering. Also, when the maps switch from
full synchronization to clustering, phase deviation oc-
curs from the local bridges. In the case of Figs. 2 (a)
and (b), the phase deviation occurs from local bridge
14-15 and 22-23. From these result, in the social net-
work with local bridge, the social network of Rulkov
maps does not converges full synchronization. Because
the maps switch between full synchronization and clus-
tering by the local bridge.
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(a) g = 0.03, Ao = 0.7, n = 2000 — 5000.
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(b) g = 0.03, Aa = 0.7, n = 297000 — 300000.

Figure 2: Propagation wave for the social network.

3. Conclusions

In this study, we have studied influence of the local
bridge in the social network via synchronization phe-
nomena of Rulkov maps applying for the coupled maps.
From simulation results, in the social network with lo-
cal bridge, the maps switch between synchronization
and clustering by the local bridge.
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