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Preface 

I was invited to join the Organizing Committee of the First International Conference 
on Complex Sciences: Theory and Applications (Complex 2009) as its ninth member. 
At that moment, eight distinguished colleagues, General Co-chairs Eugene Stanley 
and Gaoxi Xiao, Technical Co-chairs János Kertész and Bing-Hong Wang, Local  
Co-chairs Hengshan Wang and Hong-An Che, Publicity Team Shi Xiao and Yubo 
Wang, had spent hundreds of hours pushing the conference half way to its birth. Ever 
since then, I have been amazed to see hundreds of papers flooding in, reviewed and 
commented on by the TPC members. Finally, more than 200 contributions were se-
lected for the proceedings currently in your hands. They include about 200 papers 
from the main conference (selected from more than 320 submissions) and about 33 
papers from the five collated workshops:  

Complexity Theory of Art and Music (COART) 
Causality in Complex Systems (ComplexCCS) 
Complex Engineering Networks (ComplexEN) 
Modeling and Analysis of Human Dynamics (MANDYN) 
Social Physics and its Applications (SPA) 

Complex sciences are expanding their colonies at such a dazzling speed that it be-
comes literally impossible for any conference to cover all the frontiers. We decided to 
mainly cover the following seven topics, which is already a major challenge for a 
conference:  

Structure and Dynamics of Complex Networks 
Complex Biological Systems 
Complex Economic Systems 
Complex Social Systems 
Complex Engineering Systems 
Complex Systems Methods 
Other Complex Systems 

It is our hope that the conference can serve as a bridge for accelerating communica-
tion and cooperation between the participants. It is certainly also our hope that more 
researchers will respond to our invitation in future. 

On behalf of all the Organizing Committee members, we thank all the TPC mem-
bers and reviewers who have carefully helped review and select the contributions.  We 
thank all the local helpers for their endless patience and priceless help. The efforts of 
the ICST and Springer staff are also gratefully acknowledged. Above all, we thank all 
the authors for submitting their research results to us. Without their support, there 
would be no conference. 
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Last but not least, I would like to take this opportunity to express my personal 
thanks to all the other Organizing Committee members. Team, it has been amazing 
and totally enjoyable to work with you. 

 
 

February 2009 Jie Zhou 
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José J. Ramasco, Vittoria Colizza, and Pietro Panzarasa

Tracking the Evolution in Social Network: Methods and Results . . . . . . . 693
Shengqi Yang, Bin Wu, and Bai Wang

Towards Network Complexity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707
Frank Emmert-StreibandMatthias Dehmer

Towards a Partitioning of the Input Space of Boolean Networks:
Variable Selection Using Bagging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715

Frank Emmert-Streib and Matthias Dehmer

Toward Automatic Discovery of Malware Signature for Anti-Virus
Cloud Computing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724

Wei Yan and Erik Wu

Topological Structure and Interest Spectrum of the Group Interest
Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729

Ning Zhang

Topological Analysis and Measurements of an Online Chinese Student
Social Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 737

Duoyong Sun, Jiang Wu, Shenghua Zheng, Bin Hu, and
Kathleen M. Carley

Time, Incompleteness and Singularity in Quantum Cosmology . . . . . . . . . 749
Philip V. Fellman, Jonathan Vos Post, Christine Carmichael,
Alexandru Manus, and Dawna Lee Attig

The Complex Economic System of Supply Chain Financing . . . . . . . . . . . 763
Lili Zhang and Guangle Yan

The Bipartite Network Study of the Library Book Lending System . . . . . 773
Nan-nan Li and Ning Zhang

Temperature-Induced Domain Shrinking in Ising Ferromagnets
Frustrated by a Long-Range Interaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783

Alessandro Vindigni, Oliver Portmann, Niculin Saratz, Fabio Cinti,
Paolo Politi, and Danilo Pescia

Slowdown in the Annihilation of Two Species Diffusion-Limited
Reaction on Fractal Scale-Free Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 787

Chang-Keun Yun, Byungnam Kahng, and Doochul Kim



Table of Contents – Part I XIX

SIRS Dynamics on Random Networks: Simulations and Analytical
Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 792

Ganna Rozhnova and Ana Nunes

Self-organized Collaboration Network Model Based on Module
Emerging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798

Hongyong Yang, Lan Lu, and Qiming Liu

Self-organized Balanced Resources in Random Networks with
Transportation Bandwidths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806

Chi Ho Yeung and K.Y. Michael Wong

Selection of Imitation Strategies in Populations When to Learn or
When to Replicate? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819

Juan G. Dı́az Ochoa

Sediment Transport Dynamics in River Networks: A Model for
Higher-Water Seasons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832

Jie Huo, Xu-Ming Wang, Rui Hao, and Jin-Feng Zhang

Scaling Relations in Absorbing Phase Transitions with a Conserved
Field in One Dimension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841

Sang-Gui Lee and Sang Bub Lee

Scaling Law between Urban Electrical Consumption and Population in
China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853

Xiaowu Zhu, Aimin Xiong, Liangsheng Li, Maoxin Liu, and
Xiaosong Chen

Scaling in Modulated Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
Oliver Portmann, Alessandro Vindigni, and Danilo Pescia

Scaling Behavior of Chinese City Size Distribution . . . . . . . . . . . . . . . . . . . 868
Xiaowu Zhu, Aimin Xiong, Liangsheng Li, Maoxin Liu, and
Xiaosong Chen

Social Network as Double-Edged Sword to Exchange: Frictions and the
Emerging of Intellectual Intermediary Service . . . . . . . . . . . . . . . . . . . . . . . . 876

Li Li, Bangtao Wu, Zhong Chen, and Liangjie Zhao

Spam Source Clustering by Constructing Spammer Network with
Correlation Measure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889

Jeongkyu Shin and Seunghwan Kim

Spiral Waves Emergence in a Cyclic Predator-Prey Model . . . . . . . . . . . . . 894
Luo-Luo Jiang, Wen-Xu Wang, Xin Huang, and Bing-Hong Wang

Synchronization Stability of Coupled Near-Identical Oscillator
Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900

Jie Sun, Erik M. Bollt, and Takashi Nishikawa



XX Table of Contents – Part I

Synchronization of Complex Networks with Time-Varying Coupling
Delay via Impulsive Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912

Yang Dai, Yunze Cai, and Xiaoming Xu

Synchronization in Complex Networks with Different Sort of
Communities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924

Ming Zhao, Tao Zhou, Hui-Jie Yang, Gang Yan, and
Bing-Hong Wang

Symmetry Breaking in the Evolution of World Economic Structure . . . . . 934
Hui Wang and Guangle Yan

Studies on Interpretive Structural Model for Forest Ecosystem
Management Decision-Making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 944

Suqing Liu, Xiumei Gao, Qunying Zen, Yuanman Zhou,
Yuequn Huang, Weidong Han, Linfeng Li, Jiping Li, and
Yingshan Pu

Structure of Mutualistic Complex Networks . . . . . . . . . . . . . . . . . . . . . . . . . 954
Jun Kyung Hwang, Seong Eun Maeng, Moon Yong Cha, and
Jae Woo Lee

Strong Dependence of Infection Profiles on Grouping Dynamics during
Epidemiological Spreading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 960

Zhenyuan Zhao, Guannan Zhao, Chen Xu, Pak Ming Hui, and
Neil F. Johnson

Statistical Properties of Cell Topology and Geometry in a
Tissue-Growth Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 971

Patrik Sahlin, Olivier Hamant, and Henrik Jönsson

Stability of Non-diagonalizable Networks: Eigenvalue Analysis . . . . . . . . . 980
Linying Xiang, Zengqiang Chen, and Jonathan J.H. Zhu

Scale-Free Networks with Different Types of Nodes . . . . . . . . . . . . . . . . . . . 991
Juan Zhang and Wenfeng Wu

Global Synchronization of Generalized Complex Networks with Mixed
Coupling Delays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1001

Yang Dai, Yunze Cai, and Xiaoming Xu

Community Division of Heterogeneous Networks . . . . . . . . . . . . . . . . . . . . . 1011
Tsuyoshi Murata

Autonomous Co-operation and Control in Complex Adaptive Logistic
Systems – Contributions and Limitations for the Innovation Capability
of International Supply Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1023

Michael Hülsmann and Philip Cordes



Table of Contents – Part I XXI

Asymptotic Behavior of Ruin Probability in Insurance Risk Model with
Large Claims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1033

Tao Jiang

Approaching the Linguistic Complexity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1044
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Consensus Seeking and Controlling over Directed Delayed Networks . . . . 1877
Jianquan Lu and Daniel W.C. Ho

Complex Systems in Cosmology: “The Antennae” Case Study . . . . . . . . . 1887
Jean-Claude Torrel, Claude Lattaud, and Jean-Claude Heudin

Complex Modelling of Open System Design for Sustainable
Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1898

Yan Gu and John Frazer

Comparing Networks from a Data Analysis Perspective . . . . . . . . . . . . . . . 1907
Wei Li and Jing-Yu Yang

Community Structure Detection in Complex Networks with
Applications to Gas-Liquid Two-Phase Flow . . . . . . . . . . . . . . . . . . . . . . . . . 1917

Zhongke Gao and Ningde Jin

Design of Multilphase Sinusoidal Oscillator Based on FTFN . . . . . . . . . . . 1929
YanHui Xi and LiangYu Peng



XXVIII Table of Contents – Part II

Designing Capital-Intensive Systems with Architectural and
Operational Flexibility Using a Screening Model . . . . . . . . . . . . . . . . . . . . . 1935

Jijun Lin, Olivier de Weck, Richard de Neufville,
Bob Robinson, and David MacGowan

Detecting Gross Errors for Steady State Systems . . . . . . . . . . . . . . . . . . . . . 1947
Congli Mei

Enhancing Synchronization in Systems of Non-identical Kuramoto
Oscillators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1955

Markus Brede

Enhancement of Synchronizability of the Kuramoto Model with
Assortative Degree-Frequency Mixing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1967

Jin Fan and David J. Hill

Emergence of Scale-Free Networks with Seceding Mechanism . . . . . . . . . . 1973
Xian-Min Geng, Guang-Hui Wen, Shu-Chen Wan, and Jie-Yu Xiong

Emergence and Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1984
Alan Baker

Ecological Research of the Voluntary Disclosure about Listed
Companies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1997

Jing-Jing Hu and Guang-Le Yan

Dynamics of Research Team Formation in Complex Networks . . . . . . . . . 2004
Caihong Sun, Yuzi Wan, and Yu Chen

Dynamic Regimes of a Multi-agent Stock Market Model . . . . . . . . . . . . . . 2016
Tongkui Yu and Honggang Li

Differential Forms: A New Tool in Economics . . . . . . . . . . . . . . . . . . . . . . . . 2029
Jürgen Mimkes

Development of Road Traffic CA Model of 4-Way Intersection to Study
Travel Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2040

Anna T. Lawniczak and Bruno N. Di Stefano

Community Identification in Directed Networks . . . . . . . . . . . . . . . . . . . . . . 2050
Youngdo Kim, Seung-Woo Son, and Hawoong Jeong

Complex Multi-modal Multi-level Influence Networks - Affordable
Housing Case Study - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2054

Patrick Beautement and Christine Brönner

Collective Aggregation Pattern Dynamics Control via
Attractive/Repulsive Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2064

Michael Z.Q. Chen, Zhao Cheng, Hai-Tao Zhang, Tao Zhou, and
Ian Postlethwaite



Table of Contents – Part II XXIX

Transforming Time Series into Complex Networks . . . . . . . . . . . . . . . . . . . . 2078
Michael Small, Jie Zhang, and Xiaoke Xu

Power Law Modelling of Internet Topology . . . . . . . . . . . . . . . . . . . . . . . . . . 2090
Shi Zhou

Observing Stock Market Fluctuation in Networks of Stocks . . . . . . . . . . . . 2099
C.K. Tse, J. Liu, F.C.M. Lau, and K. He

Networks That Optimize a Trade-Off between Efficiency and Dynamical
Resilience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2109

Markus Brede and Bert J.M. de Vries

Modelling of Epidemics with a Generalized Nonlinear Incidence on
Complex Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2118

Maoxing Liu and Jiong Ruan

Modeling Failure Propagation in Large-Scale Engineering Networks . . . . 2127
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