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Formalized Descriptions of Dynamic Reorganizations of Multi-Subnet Composited Complex
Network Based on Vector Space

SUI'Yi, SHAO Feng-Jing, SUN Ren-Cheng, LI Shu-Jing, WU Shun-Yao

(College of Information Engineering, Qingdao University, Qingdao 266071, China)

Abstract: Classical complex networks mainly describe same type of entities and one type of interrelations between the entities.
Multi-subnet composited network is a model that describes different types of entities and multiple types of interrelations between the
entities. Dynamic reorganization of this model provide two operations: Compounding (combine two subnets into a ‘bigger’ one) and
reducing (obtain a ‘small’ network from a ‘big’ one). In this paper, a vector-composited network is defined by importing
multi-dimensional space, which converts the interrelations between entities into multi-dimensional vector. Dynamic reorganization of
networks is converted into base transformations in multi-dimensional space. Formalized descriptions of compounding and reducing are
presented. Further, vector-composited network of passenger transport with high speed and low speed railways in mainland China is
established by empirical data. Topological analysis of networks obtained by dynamic reorganizations illustrates the development of
railway system in mainland China.

Key words: complex network; multi-subnet composited complex network model; subnet compounding; subnet reducing; vector-
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Fig.5 Subnet generated from vector-composited network ' by given reduction relationship
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Fig.6 A vector-composited network of railway transport of passenger in mainland China
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FT 1 FEEERE T LR B 2 R 10 AF

(. ARMEREEE T —A . AR M) re 4 OB
i) F—Ji] 1789
W — 5 F 1295
YLH—IL T 1220
YL —IL7G 1070
J"HR—T 7R 932
I AR— &R 915
T db—mdk 885
Lp—i 854
W —HriT 822
LR — 2 694
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Fig.7 Subnet 2=(G,,S;,M,) generated from vector-composited network of railway transport of

passenger in mainland ChinaZby given relationship 7,
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Fig.8 Cumulative distribution of strength of interrelation A between pairs of nodes in 2}
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Table 3 Pairs of stations with most numbers of high speed railways in top ten
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Fig.9 Cumulative distribution of strength of interrelation L between pairs of nodes in 2,

B9 2 SC R Lo L B 1 SR A0 A

Table 4 Pairs of stations with most numbers of high speed railways in top ten
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