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THE ROLE OF MATHEMATICS IN THE DEVELOPMENT OF
SOCIAL NETWORK ANALYSIS
(invited talk)

Linton Freeman
'University of California, Irvine, USA
e-mail: lin@aris.ss.uci.edu

Unlike most specialties in social science, social networkralysis has always
drawn heavily on mathematics. From the beginning, network analysts have worked
with mathematicians to produce appropriate models for applcations in the eld.
This paper shows how the use of mathematical tools, primary from algebra,
discrete combinatorics and probability theory, has contributed to the development
and uni cation of social network analysis. The result is that network analysis has
become what the physicist, Thomas Kuhn called a "normal sciace."

TIME AND NETWORKS
(invited talk)

Albert-laszb Baralasi®
*University of Notre Dame, Dept. of Physics, Notre Dame, USA

e-mail: alb@nd.edu

Complex networks are almost never static: they evolve in tine, and their
usage is also time dependent. The purpose of this talk is to réew recent work on
network evolution, potentially discussing the interplay between human behavior
and network structure.



International Workshop on Complex Systems and Networks

NOVEL PERCOLATION AND IMMUNIZATION
(invited talk)

Shlomo Havlin*
'Bar-llan University, Dept. of Physics, Ramat Gan, Israel

e-mail: havlin@ophir.ph.biu.ac.il

We study the stability of network communication after removal of g=1 p
links under the assumption that communication is e ective only if the shortest path
between nodes andj after removal is shorter than a times the shortest path before
removal. For a large class of networks, we nd a new percolatin transition which
dependes orae and on the original degree of the network. Below this threshtd only
a fraction N of the network nodes can communicate, where < 1, while above,
order N of nodes can communicate within the limited path length. Our analytical
results are supported by simulations on Erdos-Renyi and sda-free network models.
We expect our results to in uence the design of networks, roting algorithms, and
immunization strategies, where short paths are most relevat.

INTERACTOME NETWORKS
(invited talk)

Marc Vidal*
'Center for Cancer Systems Biology (CCSB), and Harvard Medical School
(HMS), Department of Cancer Biology, Dana-Farber Cancer In stitute,
Boston

e-mail: marc_vidal@dfci.harvard.edu

For over half a century it has been conjectured that macromoécules form
complex networks of functionally interacting components,and that the molecular
mechanisms underlying most biological processes correspbto particular steady
states adopted by such cellular networks. However, until reently, systems-level
theoretical conjectures remained largely unappreciatedmainly because of lack of
supporting experimental data.

To generate the information necessary to eventually addres how complex
cellular networks relate to biology, we initiated, at the scale of the whole proteome,
an integrated approach for modeling protein-protein interaction or “interactome"
networks. Our main questions are: How are interactome netwrks organized at the
scale of the whole cell? How can we uncover local and globaldeires underlying
this organization, and how are interactome networks modi ed in human disease,
such as cancer?
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UNIVERSAL PROPERTIES OF INTERNET TRAFFIC?

Gabor Vattay *
!Collegium Budapest, Budapest, Hungary
e-mail: vattay@gmail.com

In this talk | present some of the latest large scale Internetdelay measure-
ments produced by the European Tra ¢ Observatory Measurement Infrastructure
(www.etomic.org). The results sugegest that statistical poperties of network de-
lay and bandwith show { somewhat unexpectedly { universal fatures. These new
ndings give new constraint on "Internet generators" and have an impact on large
scale Internet mulation in general.

SAMPLING PROCEDURES AND COMMUNITY STRUCTURE OF
STAPHYLINID FAUNA (COLEOPTERA: STAPHYLINIDAE) IN
DIFFERENTLY DISTURBED ECOSYSTEMS

Adalbert Balog*

'Sapientia Hungarian University of Transylvania, Faculty o f Technical and
Human Science, Tg. Mures, Romania

e-mail: balogadalbert2002@yahoo.co.uk

We have examined the community structure of rove beetles in chards from
Hungary and United Kingdom. The fundamental composition of the communities
cannot be considered uniform; the environmental conditiors and soil compositions
promote the fauna in di erent ways. The composition of the species, the forming
structure and the activity density are also in uenced by these factors. The reason
for a relatively high number of species in conventionally teated orchards is the
higher crop density in these elds providing a more humid micoclimate, or the
presence of more suitable food resources. The improved mdibi of staphylinidae,
ying more readily than the most Coleoptera, renders them pacssible to avoid pes-
ticide applications in individual elds. Generalist predators cause interference by
intraguild predation, cannibalism, predator-predator competition and avoidance
behaviour.
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CLUSTERIZATION IN FRUSTRATED NETWORKS

Zolan Neda', Razvan Florian ?, Maria Ercsey-Ravasz®, Geza Gyergyi *,
Andeas Likal *®

'Babes-Bolyai University, Dept. of Theoretical and Comput ational Physics,
Cluj-Napoca, Romania

*Babes-Bolyai University, Dept. of Computer Science, Cluj -Napoca, Romania

*Razmany Reter Catholic University, Dept. of Informatio  n Technology, Bu-
dapest, Hungary

“Eotvos Lorand University, Dept. of Theoretical Physics, Bu dapest, Hungary

*University of Notre Dame, Dept. of Physics, Notre Dame, USA

e-mail: zneda@phys.ubbcluj.ro

An optimal clusterization model resembling the in nite-ra nge Potts glass-type
model with J bonds and unrestricted number of statesp = N is introduced and
studied. The problem is known in computer science as correten clustering and
no fast and good optimization method is known for it. In our study it is shown
that as a function of the g probability of + J bonds, ther relative size of the largest
cluster shows a percolation-like transition atq = 1 =2. By a simple renormalization
approach and several optimization methods we investigate he r(q) curves for
nite system sizes. Non-trivial consequences for social geolation problems are
discussed.
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Phase-transition-like behaviour of the largest cluster'srelative size as a function
of the positive bond's density. Renormalization results.
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THE BROWNIAN FLIP-FLOP: HIGH-FIDELITY, HIGH-SPEED
BIOCHEMICAL SIGNAL TRANSDUCTION

John Robinsont

'University of Alabama at Birmingham, Department of Biochem istry and
Molecular Genetics, Birmingham, AL, USA

e-mail: jmr@uab.edu

We demonstrate the limitations of attempting to drive a bioc hemical allosteric
signaling network with a single ligand type. By coupling the network to a second
ligand type, the Brownian ip- op produces rapid bidirecti onal signaling with high
delity. Each ligand functions by allowing the system to escape from a respective
network attractor, a low energy trap in the energy-phase lardscape. The recep-
tors ank a plateau-like region of the energy-phase landscpe that supports rapid
bidirectional travel.

HOW DO EMPIRICAL WEIGHTED GRAPHS DEVELOPE?

Jose Javier Ramasca

'ISI Foundation, Turin, Italy
e-mail: jramasco@isi.it

In this work we try to answer the question put with the title. F or this, we
have compiled data from the weblogs of Emory University and onstructed a net-
work between the users (IPs) and the web pages (URLS). Givenhe high level of
detail of the data, we are able to track the dynamic of the network and to study
which variables in uence the update of the degree and the wejht of the links.
We also compare the empirical results with the predictions 6 previously proposed
theoretical models.
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ADSORPTION AND SELF-ASSEMBLY OF
OLIGODEOXYNUCLEOTIDES ONTO MICA SURFACE STUDIED
BY ATOMIC FORCE MICROSCOPE

Zolan Balint *, Krisztina Nagy?, llona Laczlo?®, Sandor Bottka “,

Gergely A. \egh®, Zsolt Szeglete$,Gyergy Vao 3
'Biological Research Centre of the Hungarian Academy, Szegd, Hungary
*Department of Biophysics, University of Szeged, Szeged, Hagary
*Institute of Biophysics, Biological Research Center of the Hungarian
Academy of Sciences, Szeged, Hungary
“Institute of Plant Biology, Biological Research Center of t he Hungarian
Academy of Sciences, Szeged, Hungary

e-mail: balintz@brc.hu

Atomic force microscopic technique was used to study the spec structures
appearing, when oligodeoxynucleotides (ODN) were dried aio a freshly cleaved
muscovite mica surface. The nucleotides have important ra in the biology as the
building blocks of the information coding DNA. To ful ll thi s task the nucleotides
must have speci ¢ self-assembling properties. The appearee of the self-assembly
was monitored in function of di erent external factors, such as the concentration of
the ODN, pH of the solution, properties of the surface materal. At low ODN con-
centration, in a rather narrow range around 20 nM ber-like formations appeared.
At a rather high ODN concentration, around 400 nM a network-like structure can
be seen. These formations appear, when the pH of the solutiois between 3.3 and
4. Several surfaces were investigated, but the self-assemtof the ODN only in the
case of mica surface was observed.
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3D representation of 1 1 m AFM image of oligonucleotides assembled into
ber-like structures on mica surface.
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MODULAR STRUCTURE, LEARNING AND INNOVATION OF
NETWORKS
(invited talk)

Reter Csermely

'Semmelweis University, Dept. of Medical Chemistry, Budapest, Hungary

e-mail: csermely@puskin.sote.hu

Our recent results show that learning and innovation are boh needed to
keep a satisfying level of cooperation in spatial games on atinuously changing,
dynamic networks. The lecture will imply these and other re@nt results of network
topology and dynamics to the topological analysis of a largevariety of model and
real networks including cellular and social networks. As a @rt of this, we will
characterize changes in network formation during stress ash ageing as well as
their implications in the modular evolution of networks.

EVOLVING SIGNALLING NETWORKS ON NEUTRAL
LANDSCAPES
(invited talk)

Ricard Sole

'Universitat Pompeu Fabra, Complex Systems Lab, Barcelona, Spain

e-mail: ricard.sole@upf.edu

Among cellular networks, signalling webs allow informatin to propagate
through the cell at multiple scales. Such networks are knowrto be scale-free and
highly robust, but little is known about their origins. Here we present some models
that allow understanding some of the possible evolution sagarios underlying the
emergence of information networks in cell biology.
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SOCIAL NETWORKS: ONLINE VS OFFLINE

(invited talk)

Hawoong Jeond

'KAIST (Korea Advanced Institute of Science and Technology) , Dept. of
Physics, Daejeon, Korea

e-mail:

hjeong@kaist.ac.kr

We investigate social networks between people by extractig information on
the World Wide Web. Using Google, we construct weighted sodl networks where
the nodes are the names of people and the weight of each link @ssigned as
the number of web pages including both of the names attacheda the link. The
weight distribution is found to be quite broad with the heavy -tail. We compare
networks constructed by this method with real networks to test the reliability of
the method. We introduce the e ective degree, characterizing the heterogeneity of
weight distribution for each node in the weighted network. Also in depth analysis
of huge social network service (SNS) with more than 10 millio users in Korea will

be presented.
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Map of Online Communities (from http://xkcd.com/c256.htm ).
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TOPOLOGICAL BOTTLENECKS IN NETWORK
COMMUNICATION
(invited talk)

Zolan Toroczkait

*University of Notre Dame, Dept. of Physics, Notre Dame, USA
e-mail: toro@nd.edu

We consider the e ects of network topology on the optimality of packet routing
quanti ed by g, the rate of packet insertion beyond which congestion and geue
growth occurs. We show that for any network, there exists an &solute upper
bound, expressed in terms of vertex separators, for the sdaly of g. with network
size N, irrespective of the routing algorithm used. We then derive an estimate
to this upper bound for scale-free networks, and introduce anovel static routing
protocol (called the Hub Avoidance Protocol) which is supeior to shortest path
routing under intense packet insertion rates.

GENERALIZED BLOCKMODELING

Anuska Ferligoj*
*University of Ljubljana, Faculty of Social Science, Ljublj ana, Slovenia
e-mail: anuska.ferligoj@fdv.uni-lj.si

The goal of blockmodeling is to reduce a large, potentiallymcoherent network
to a smaller comprehensible structure that can be interpreed more readily. Block-
modeling, as an empirical procedure, is based on the idea thanits in a network
can be clustered according to the extent to which they are eqwalent, under some
meaningful de nition of equivalence. In the talk an optimiz ational approach to
blockmodeling will be discussed. Methods where a set of obsed relations are t-
ted to a pre-speci ed blockmodel will be presented (DoreianBatagelj, and Ferligoj
2005). All presented blockmodeling methods are implementkin the program Pa-
jek, developed by Batagelj and Mrvar (de Nooy, Mrvar, and Batagelj 2005). Some
new developments will be also discussed: blockmodeling ohttee-way networks
(Batagelj, Ferligoj, Doreian 2006) and blockmodeling of vdued networks (Ziberna
2007).
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EVOLVING COMPLEX NETWORKS WITH CONSERVED
CLIQUE DISTRIBUTIONS

Claudius Gros'
'J.W. Goethe University Frankfurt, Frankfurt, Germany
e-mail: grosO7@itp.uni-frankfurt.de

We propose and study an hierarchical algorithm to generatedcale-free graphs
with a predetermined distribution of cliques, the fully connected subgraphs. We
evaluated the statistical properties of the graph generatd and compare them to
two real-world protein-protein interaction graphs.
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INTERCOHESION: OVERLAPPING AND PROFITS IN THE
EVOLUTION OF HUNGARIAN POLITICAL-BUSINESS GROUPS,
1987-2001

Bahzs Vedres, David Stark?

'Central European University, Budapest, Hungary
2Columbia University, USA

e-mail: vedresb@ceu.hu

Cohesion and brokerage are two central interests in social etwork analy-
sis. Cohesion is typically operationalized as a partition & non-overlapping sets
in a static network. We follow the evolution of cohesive grows, that are overlap-
ping. Brokerage is typically operationalized as a bridgingposition over a structural
chasm. We think of brokerage as occupying the intercohesivpositions at the over-
laps of groups. Our case is the Hungarian large rm sector beteen 1987 and 2001,
where we can follow the formation of directorship ties from he rst moment those
ties became possible. To business ties we add personal a lteons to parties and
government ministries, starting from the last elite of state socialism. On one hand
while brokerage exploits the adhesion of groups, it contrilites to the dissolution
of the groups it connects. On the other hand while group stabity protects against
market loss, it is group overlapping that increases the prolbility of outstanding
performance.

Lineages of group cohesion. Time progresses from top to batin, nodes represent
groups, while ties indicate member ow.
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SELF-ORGANIZED CO-EVOLUTION MODEL OF SCALE-FREE
NETWORKS WITH BOTH STRUCTURAL AND FUNCTIONAL
EMERGENCES

Chenping Zhu!

'Nanjing University of Aeronautics and Astronautics, Appli ed Physics De-
partment, Nanjing, China

e-mail: chenpingzhu@yahoo.com.cn

A scale-free network model with novel power-laws is preseed. In some com-
plex systems, elements shares generic characters to be dient from others in the
competition, and pairs of individuals with large di erences are apt to gain correla-
tion. We describe this kind of phenomena with evolution staes of each node, and
couple the evolution of topological structure with the updating of node states based
on local correlations. Structural properties characterizd by four power-laws: de-
gree distribution p(k), in-degree distribution p; (k), size-dependent decaying of as-
sortativity r(N) and clustering coe cient C(N) emerge out from self-organization.
Moreover, functional properties characterized by multifractality of collective be-
haviors and spontaneous ranking of node states emerge outmsilltaneously.

METAPOPULATION EPIDEMIC MODELS AND COMPLEX
NETWORKS
(invited talk)

Alessandro Vespignant

'Indiana University, School of Informatics, Bloomington, U SA
e-mail: Alexv@indiana.edu

Motivated by the empirical evidence on the heterogeneous mperties of social
mobility networks we present the analysis of the behavior ofinfectious diseases
in metapopulation models with complex connectivity pattern. We rst study the
impact of complex network properties in simple mechanisticmetapopulation epi-
demic models using the analogy with bosonic reaction di usbn processes. We then
report on the e ect of the heterogeneity of real world transportation networks in
realistic metapopulation models for the forecast of the lage scale spreading of
emerging diseases. The speci ¢ cases of SARS, and pandemicuenza are ana-
lyzed.
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LOCAL ACTIVITY IS THE ORIGIN OF COMPLEXITY
(invited talk)

Leon O. Chua'
'University of California, Berkeley, EECS Department, Berk ley, USA
e-mail: chua@eecs.berkeley.edu

This lecture will prove rigorously that all forms of complexity are impossible
without the building blocks being locally active.

NEW "SOCIAL PHYSICS"?

Nikos Fokas'
'Eotvos Lorand University, Faculty of Social Science, Budapest, Hungary
e-mail: fokasz@Iludens.elte.hu

Auguste Comte described sociology as "social physics". Datg from the early-
1990s a new social physics seems to be emerging. First the digption of chaos
theory and fractal sets in social sciences provided increasy overlaps between soci-
ology and statistical physics. Later a new social physics haparticularly developed
in contemporary analysis of networks. | try to show how this new social network
literature could provide a new level of analyses for social@entists.
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STATISTICS AND EVOLUTION OF THE COMMUNITY

STRUCTURE OF LARGE SOCIAL NETWORKS
(invited talk)

Tamas Vicsek'
'Eotvos Lorand University, Department of Biological Physic s, Budapest,
Hungary

e-mail: vicsek@angel.elte.hu

A fundamental question of great current interest is how to interpret the global
organisation of networks as the coexistence of their struetral sub-units (called
modules, communities, clusters, etc). Here we discuss an pwach to the analysis
of the main statistical features of the interwoven sets of oerlapping communi-
ties, where two communities overlap if they have common memeérs. Our studies
of a variety of networks, including mobile phone call, colldoration, and school
friendship graphs demonstrate that the web of modules has Igihly non-trivial cor-
relations and speci ¢ scaling properties. Due to the versaitity of our method we
are able to follow the time development of individual commurities and investigate
quantitative aspects of social dynamics on a large scale.

*This work was carried out in collaboration with A.-L. Barab asi, |. Deenyi
and |. Farkas, G. Palla and P. Pollner

THE COMPUTATIONAL AND COMPUTER COMPLEXITY IN

CELLULAR WiXV'%te%qg./IIIE)UTERS

Tanmas Roska
'MTA-SZTAKI Computer and Automation Institute of the Hungar ian
Academy of Sciences Analogical and Neural Computing Laboraory, Bu-
dapest, Hungary

e-mail: roska@sztaki.hu

The Cellular Wave Computer is implementing spatial temporal nonlinear
waves and local and global logic de ned on a 3D grid of processs in an algorith-
mic way. Data are topographic ows. This is an attempt to exploit the potential
and to accept the limitation of nano-giga scale technologyA a rm foundation of
this new kind of computing principle., a universal machine on ows, will be given.
Recent theoretical and practical results will focus on the ®llowing issues: * com-
bining spatially continuous and discrete ows, * combining physical phenomena
and algorithmic computation, * the role of space in our non-Boolean logic de ned
on the Cellular Wave Computer.
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A NOVEL, COMPLEX APPROACH TO SEISMIC MONITORING

Sefan Gheorghiu*

'Center for Complexity Studies, Bucharest, Romania

e-mail: stefan@complexity.ro

We present a novel approach to the analysis of complex geophkical signals
originating from the seismically active Vrancea region of Fomania, for developing
a better understanding of the region's geodynamics and immving the earthquake
hazard assesment. The method involves monitoring the dynames of a complex
system (the Earth's crust) in an abstract parameter space, vhich allows a visual-
ization of the speci ¢ "portrait” ("voice", or "identity")  of the system.

AGENT BASED MODEL OF AQUACULTURE
ENTREPRENEURSHIP

Tim Divett?
tCawthron Institute, Nelson, New Zealand
e-mail: tdivett@gmail.com

Aquaculture represents an opportunity for sustainable gravth of the seafood
industry in New Zealand. The Aquaculture Reform Act of 2004 d@ms to create an
aquaculture management regime that balances economic delegment, environ-
mental sustainability, Treaty of Waitangi obligations, an d community concerns. It
certainly changes the regulatory environment in which our kusiness and scienti ¢
innovators perform. However, does it steer the country towads a sustainable, in-
novative economy or does it sti e the entrepreneurship that has underpinned the
industry? We develop an agent based model of the biologicakocial and economic
environment to predict how business leaders and regulatorypodies may respond
to the changed regulatory climate. The degree to which busiesses thrive in this
model will enable us to predict whether or not new legislation will encourage de-
velopment of innovative aquaculture enterprises.
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COMPLEX STRUCTURES IN LABORATORY AND NATURAL
PLASMAS

Dan-GheorgheDimitriu *

'Faculty of Physics, Alexandru loan Cuza University, lasi, R omania

e-mail: dimitriu@uaic.ro

When a plasma system is driven far from equilibrium, complexspace charge
structures can appear in form of beautiful intense luminousalmost spherical bod-
ies, con ned by an electrical double layer, known as balls ofre or reballs. In
certain experimental conditions, more complex structurescan appear, in form of
concentric double layers or network of luminous plasma spa, called multiple dou-
ble layers. The dynamic state of such structures is linked wth some strongly non-
linear phenomena as transition to chaos, icker noise, selbrganization, hysteresis,
multi-stability, synchronization, etc. If the experiment al conditions permit, certain
instabilities can be triggered in the plasma system, as thean-acoustic instability,
the potential relaxation instability, or the electrostati ¢ ion-cyclotron instability.
The analogies with some natural phenomena as ball lightningaurora, solar ares,
will be discussed. Applications of such phenomena will be ab emphasized.

NETWORK EFFECTS IN AN ECONOMIC GROWTH MODEL
BASED ON HUMAN CAPITAL

T. Martins *, M. A. Santos, T. Araijo ?, M. St. Aubyn?

'CFP/Departamento de Fsica, FCUP, Universidade do Porto, Porto, Por-

tugal
?Research Unit on Complexity in Economics, ISEG -Instituto S uperior de

Economia e Gestao, Technical University of Lisbon, Lisboa, Portugal

e-mail: mpsantos@fc.up.pt

We revisit a recently introduced agent model (Araujo and St
Aubyn,nlin/0506062 ) where economic growth is a consequerc of educa-
tion (human capital formation) and investigate the in uenc e of the agents' social
network both on an agent's decision to study and on the output of new ideas.
Regular and random networks are considered. The results areompared with the
predictions of a mean eld (representative agent) model.
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NON-COMMUTATIVE ALGEBRA IN THE STUDY OF ENERGY
COMPLEX SYSTEM PRESENTED BY N -DIMENSIONAL
(N =3;4;5) AFFIN DIFFERENTIAL SYSTEM

Elena Naidenova

!Institute of Mathematics and Computer Science, Chisinau, R epublic of
Moldova

e-mail: hstarus@gmail.com

It is considered the energy complex system, given by-dimensional (n =
3;4;5) ane dierential system and describing the continuous e ect of energy
safety indicators changes on economy safety indicators clnges in Republic of
Moldova. The methods of non-commutative algebra are applid to its investigation
by the construction of corresponding Lie algebras and factosystems with respect
to the linear group of transformations GL (2; R). Invariant GL (2; R)-integrals are
computed in some cases.

NETWORK SCIENCE FOUNDATION OF THE CONCEPT OF
REGION

Gabor Kolumkan *

!Sapientia University, Miercurea Ciuc, Romania

e-mail: kolumban.gabor@yahoo.co.uk

The concept of Region is fundamental in the Regional ScienceDuring the
history of the Regional Science several theoretical groundg attempts were made.
Common caracteristics of these are the dominance of economor policy consider-
ations. In the age of globalization, we are faced with the emegence of the Global
Society, and therefore a social system theory based foundiah is pending. The Net-
work Theory can connect concepts from social system theoryral regional science.
In the paper we propose a network theory foundation of the conept of Region.
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MICRO/NANO METALLIC STRUCTURATION BY
TWO-PHOTON ABSORPTION

N. Tesa'** , G. Vitrant ?, P.L. Baldeck!, O. Stephart

!Laboratoire de Spectronetrie Physique, Universie Jose ph Fourier, CNRS,
France

’IMEP, INPG-CNRS-UJF, Grenoble, France

®Babes-Bolyai University, Organic Chemistry Department, Cluj-Napoca, Ro-
mania

“National Institute for Research Development of Isotopic and Molecular
Technologies, Cluj-Napoca, Romania

e-mail: ntosa@chem.ubbcluj.ro

Two-photon induced photochemistry involved in the photoreduction process
of metal salts was inspired by the photographic process when soluble silver salt
is locally reduced to insoluble metal. Due to the nonlinear baracter of the process,
the fabrication of metallic micro/nano-objects can be carried out continuous and
without deformation at the focal point of a near-infrared mode-locked Ti:Sapphire
laser (three-dimensional control).

In this work we developed a process to generate gold structas ranging from
several microns to a few hundred nanometers, in thin Ims demsited by spin-
coating on glass substrate. The chemical system used contssof iron (lI1) citrate
(TPA photosensitive specie) and HAuCl,, dispersed in a water-soluble polymer
host. As a general behaviour, a "double" line centered aroud the engraving area
is obtained [Baldacchini T. et al., Opt. Expr., 2005, 13(4) 1275]. This e ect depends
on the laser power used, the size and shape controlled fabdtion of metallic
structures being limited by the local thermal e ect within t he sample [N. Tosa
et al., Proc. of SPIE, 2006, 6195 (619501), 1].

The above gure presents a SEM image of deposited gold wiresfter rinsing.
These proved to be continuous and regular structures, everf ithey are partially
detached from the substrate. The nanowires characterisatin was carried out by
scanning electronic microscopy (SEM) and atomic force miascopy (AFM) mea-
surements. This laser writing technique to deposit metallc structures may be
useful for the fabrication of new devices in nanophotonicspanoelectronics, and
biological sensing [K. Aslan et al., Curr. Oppin. Chem. Biol, 2005, 9( 5), 538].
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LINKS AMONG MENTAL MAPS - NETWORK ABILITIES OF
THE MENTAL MAP EDITOR SOFTWARE

laszb Letenyei*
*Corvinus University of Budapest, Budapest, Hungary
e-mail: llet@freemail.hu

'Mental map' refers to our vision about the space. There are eme network-
based questions on the topic as for example: the mental distece among mental
spaces, the cognitive texture of a city etc. Mental Map Editor is a software to
prepare a CAPI survey asking for mental maps and also to analge the data. It
has the capacity to collect and analyze relational data too,and it has its own
module for the visual interpretation of the results. See moe: www.mentalmap.org

FACILITATED TRANSIENT CRYOGENIC ATOMIC TRANSPORT

Reter Sule!
'MTA-MFA, Budapest, Hungary
e-mail: sule@mfa.kfki.hu

In the present work we demonstrate that at ultra-low temperature transient
atomic transport is possible without tunneling. We nd that the source of ultra-low
temperature heavy particle barrier crossing is instrinsic(substrate or host driven)
and no external bias is necessary for atomic intermixing in R/Al. Ultrafast facil-
itated atomic transport at 0 K external temperature has not b een reported yet
until now. We explain in detail the transient inter-layer at omic mobility and sur-
face alloying of softly deposited heavy impurity atoms by anathermal overbarrier
hopping mechanism facilitated by the local thermalization of the host material
instead of the usually expected quantum tunneling transpot in few impurity/host
couples such as Pt/Al(111) using atomistic simulations. The core of the thermal-
ized region reaches 1000 K (including few tens of Al atoms) wile the average
temperature of the simulation cell is 3 K.
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CUSTOMER ATTRITION AT COMMERCIAL BANKS

AgnesLubby *, Mark Szenes

!Collegium Budapest and Corvinus University of Budapest, Bp., Hungary
’Eetwes Loand University, Budapest, Hungary

e-mail: agnes.lubloy@uni-corvinus.hu

Commercial banks might prot from the adoption of methods widely used
in network theory. The talk focuses on the phenomenon of custmer attrition by
generating a weighted and directed network of corporate cénts linked by nancial
transactions. In contrast to the general equilibrium modek widely accepted in
economics we demonstrate that multiple equilibria may exis. Surprisingly, the
statistical properties of the distinct equilibria show similarities. When modeling
customer attrition, none of the companies followed the behwior of the initial
switcher in three quarters of the simulations. In the worst-case scenario a total
of 688 companies chose a competitor bank. Signi cant netwds e ects have been
discovered; high correlation prevailed between the degreef the initial switcher
and the severity of the avalanche e ect. This suggests that he position of the
corporate client in the network might be much more important than the underlying
properties of the company.

Equilibrium of the network of corporate clients (N = 1000)
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ARE THE ADVANCED INDUSTRIAL MATERIALS - COMPLEX?

Dan lordache', Pier Paolo Delsantd and Viorica lordache?

'Physics Department, Univ. "Politehnica" Bucharest, Roman ia
*Dipartimento di Fisica, Politecnico di Torino, Torino, Ita lia

e-mail: daniordache2003@yahoo.com

Taking into account the outstanding present interest of the advanced mate-
rials, this work tries to answer to the questions: 1) should he advanced material
be complex? 2) have really these materials the basic "clagsal" features of the
Complex systems? 3) are the Complexity features striking? hie answers to these
guestions are: Yes, because: 1) the performances of complaaterials can be easier
improved (optimized), 2) the condition of Complexity featu res are ful lled: (a) ex-
istence of several phases and of some active transitions lveten these phases, (b)
presence and importance of the technological constraints(c) constrained phase
transitions (by some speci ¢ intensive parameters) and thecorresponding power
laws, d) presence of some auto-catalytic growth processes) presence of some
fractal scaling (relative to the extensive parameters) pover laws, f) existence of
some speci ¢ limit laws, etc., 3) the Complexity features are found experimentally
even if they are not searched!

MODELING OF ECONOMIC COMPLEX SYSTEMS ON CLUSTER
CONCEPT

Vitalie EremeeV, Florentin Paladi?
'Institute of Applied Physics, Academy of Sciences of Republc of Moldova,
Chsirau, Moldova
*Faculty of Physics, State University of Republic of Moldova, Chsirau,
Moldova

e-mail: vitalie.eremeev@gmail.com

A theoretical model based on the cluster theory was develogkand used for
computer simulation of the dynamics of complex systems, coposed by a number
of interacting agents-clusters, with di erent sizes. The case of a system formed by a
constant total number of economic agents in quasi-equilibium was considered, and
the size e ect on the formation of the groups of agents was paicularly elucidated.

It is shown that the random evolution of groups of agents de nitely depends on
the size of the group.



International Workshop on Complex Systems and Networks

THE STRUCTURE OF COMPLEX NETWORKS
(invited talk)

Jox Mendes
'University of Aveiro, Dept. of Physics, Aveiro, Portugal

e-mail: jfmendes@ s.ua.pt

The k-core decomposition was recently applied to a number of realvorld net-
works (the Internet, the WWW, cellular networks, etc and was turned out to be an
important tool for visualization of complex networks and interpretation of cooper-
ative processes in them. Richk-core architectures of real networks were revealed.
The k-core is the largest subgraph where vertices have at leat interconnections.
We nd the structure of k-cores, their sizes, and their birth points { the bootstrap
percolation thresholds.

I will show a derivation of exact equations describing thek-core organization of
a randomly damaged uncorrelated network with an arbitrary degree distribution.
This allows us to obtain the sizes and other structural charateristics of k-cores in
a variety of damaged and undamaged random networks and nd tle nature of the
k-core percolation in complex networks. These general restsl will be applied to
the classical random graphs and to scale-free networks, ingsticular, to empirical
router-level Internet maps. We nd that not only the giant co nnected components
in in nite networks with slowly decreasing degree distributions are resilient against
random damage, as was known, but their entirek-core architectures are robust.

DEALING WITH COMPLEXITY IN MATERIALS SCIENCE:
FROM THE BACK OF THE ENVELOPPE TO COMPUTER

MODELLING
(invited talk)

Yves Bechet*
'INPG-ENSEEG, LTPCM / ENSEEG, Grenoble, France

e-mail: ybrechet@Itpcm.inpg.fr

Engineering Materials are a source of multiple examples ofamplexity, com-
plexity of microstructure, complexity of properties, complexity of use. Materials
scientists are used to deal with this complexity with methods ranging from simple
analytical calculations to intensive computer simulations. This contribution will il-
lustrate the variety of problems encountered in three probems: dealing with phase
transformations at various time scales and length scales, ehling with structural
defect patterning (grain boundaries and dislocations) , daling with the complex-
ity of materials selection. For each of these problems, we Wistart from a precise
examples, will outline the "back of the envelope" approach,and how intensive
computer simulations can bring new light to the problem.
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SOCIOLOGICAL PROPERTIES OF NETWORKS EMBEDDED
INTO THE N-SPACE

Gabor Reli?

'University of Groningen, Faculty of Economics, Groningen,
The Netherlands

e-mail: g.peli@rug.nl

Nodes in an network embedded to am-space may represent agents witm
social or taste characteristics. The usual concept of netwidx distance does not
apply: distance can be Euclidean, or Minkowski-metric in a g¢neralized case. The
choice of the formal framework involves tacit sociologicathoices. The presentation
discusses on examples the kind of sociological choices mamechoosing the metric,
the number of dimensions and the scaling along dimensions.

FAR FROM EQUILIBRIUM COMPUTING

Dan Dumitrescu?*

!Babes-Bolyai University, Cluj-Napoca, Romania
e-mail: ddumitr@cs.ubbcluj.ro

A new Nature inspired computational paradigm called Far From Equilibrium
Computing (FFEC) is presented. FFEC is based on the complex mteractions of
many computational elements leading to some meaningful- fafrom equilibrium
con gurations. FFEC implemetations rely on Cellular Autom ata, Ising and Potts
models. The vision is that FFEC model is suitable for solvingdi cult problems
involving many elements interacting in very complex mannes.
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MULTIPLE NETWORKS AND WEIGHTED NETWORKS IN THE
ECONOMY

Wataru Soumd
'NiCT/ATR CIS Applied Network Science Lab., Kyoto, Japan
e-mail: souma@atr.jp

In this study, we consider networks in the economy. We adopt rms as nodes,
and consider two sets of Japanese rms. One is a set of rms lied on the stock
exchange market in 2004, and the other is a set of all rms thathave applied for
a patent from 1993 to 2003. For the former set of rms, we conglier four types of
relationships, which are shareholding, interlocking diretors, transaction, and joint
application of patent. For the latter set of rms, we consider joint application of
patent. We study these networks as weighted networks and mtiple networks.
We also consider correlation between rms to study synchroiization in multiple
networks.

TIMING, SYNCHRONIZATION PATTERNS AND BRAIN
ACTIVITY

Zsolt losif lazar *, Al@r A. lazar 2, Robert Bodizs 2

'Babes-Bolyai University, Faculty of Physics, Cluj-Napoc a, Romania
%Inst. of Behavioural Sciences, Semmelweis University Budapest, Hungary

e-mail: zlazar@phys.ubbcluj.ro

As tera ops computing becomes commonplace and with the reae advances
in nonlinear time-series analysis, brain electrophysiolgy goes through its renais-
sance. Making the most of electroencephalographic (EEG) da requires, however,
expertise not only in neuroscience and psychophysiology halso in mathematics,
physics and computer science. The presentation will revievthe major aspects of
EEG based study of the brain mostly in the context of sleep resarch. Topics from
basic brain anatomy and neurophysiology to EEG data acquidion and subsequent
linear and nonlinear analysis methods are covered. These arexempli ed by data
collected from autistic children at the polysomnographic Bboratory of Institute of
Behavioural Sciences, Semmelweis University Budapest.
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NEURAL NETWORK DYNAMICS UNDER THE INFLUENCE OF
LOCAL PROPERTIES: INTEGRATION AND RESONANCE

Raul Cristian Muresan*

'Frankfurt Institute for Advanced Studies, Center for Cogni tive and Neu-
ronal Studies - Coneural - and Max Planck Institute for Brain Research,
Frankfurt am Main, Germany

e-mail: muresan@mpih-frankfurt. mpg.de

It is generally believed that the dynamics of large-scale niavorks depends
mostly on their connectivity patterns (random, small-worl d, scale-free). In the
context of large neuronal networks there is one additionalimportant variable in-
uencing the network dynamics: the behavior of the local elenents (the neurons).
I will focus on two local properties of neurons, integration of synaptic inputs
and membrane resonance, and show that these properties lead very di erent
network behaviors. The network dynamics will be emphasizedrom two distinct
perspectives: stability and excitability. | will conjectu re that integration alone fa-
vors excitability at the expense of stability, while resonance induces stability but
sacri ces excitability. The main conclusion is that in addition to network connec-
tivity, in neuronal microcircuits, the type of local dynami cs exhibited by neurons
plays a crucial role for network homeostasis and responsiness to external inputs.

SOME DIRECT APPROACHES FOR THE ANALYSIS OF LARGE
TWO-MODE NETWORKS

Vladimir Batagelj*

*University of Ljubljana, FMF, Dept. of Mathematics, Ljublj ana, Slovenia
e-mail: vladimir.batagelj@fmf.uni-lj.si

Two-mode (bipartite) networks are often a basic form of network data. Usually
they are analyzed by converting them into corresponding onenode networks. The
problem starts when both sets are (very) large. We shall presnt two direct methods
for analysis of two-mode networks: - (p,q)-cores: are maxiral subnetworks in which
every vertex from the rst/ second set has degree at least p / g; - 4-rings weights:
to every line (edge or arc) we assign as its weight the numberfosemicycles of
length 4 containing this line.
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ARTIFICIAL LIFE AND INTERACTION PHENOMENA IN
EMBRIONIC SYSTEMS WITH FPGA-BASED CELL NETWORKS

CsabaSasz

'Technical University of Cluj, Department of Electrical dri ves and Robots,
Cluj-Napoca, Romania

e-mail: csaba.szasz@edr.utcluj.ro, szaszcsaba@yahoo.com

In actual stage of digital systems development the traditional fault detection
methodologies it seems to be very ine cient and expensive, 0. The alternative
for those all problems was inspired from the living biologi@l organisms, which are
proved with remarkable surviving and fault-tolerance properties. The presented re-
search e orts are focused on the multi-cellular arti cial organism computer-aided
modeling and experimental research, with the purpose to dégn and engineer dig-
ital systems with abilities of biological organisms. In the rst stage of this research
an original model for an FPGA-based arti cial cell is proposed and developed.
The functions and complex interaction phenomena between thse cells in a bi-
dimensional structure is carefully analyzed and simulated A new architecture and
operation mode for the arti cial cell, and also a specially developed communication
strategy inside of the bi-dimensional cell network is preseted.

Arti cial life in embrionic system with FPGA-based cell net work.
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MODELLING COMPLEX SYSTEMS: INFORMATION DEFICIT
AND DIVERGENT ESTIMATION ERROR

Imre Kondor*
'Collegium Budapest and Eetves University, Budapest, Hun gary
e-mail: kondor@colbud.hu

Complex systems are irreducible: they depend on a large nundy of degrees of
freedom in a nontrivial manner. Any model designed to grasp he essential features
of such systems will necessarily re ect this property by haing a large number of
variables. Gathering the necessary amount of empirical da to reliably estimate
the parameters of such models may prove to be prohibitively gpensive or practi-
cally impossible. This information de cit may result in hug e estimation errors that
may actually diverge at a critical value of the ratio of the number of variables and
the number of data points. This divergence is the manifestaion of an algorithmic
phase transition and is accompanied by a number of critical penomena, like the
power law-like divergence of the average error, or its variace. These ideas are
illustrated on the examples of portfolio optimization and multivariate regression.

MODEL OF STRATIFIED ECONOMIC EXCHANGE WITH
LOCAL INTERACTIONS

JoselLuis Herrera Diestra®

'Postgrado de Fisica Fundamental, Facultad de Ciencias, Universidad de Los
Andes, Merida, Venezuela

e-mail: jherrera@ula.ve

We investigate a model of interacting economic agents in a sati ed society
introducing the space notion. Agents are placed in a networkwith near-neighbor
interactions that can take place if they belong to the same eonomic class. Varying
sizes of neighborhoods are explored. We observe a transition the spatiotemporal
patterns of the system, between a laminar state and a turbulet state, at some
critical values of the parameters. These patterns are chareterized by the activity
of the system.
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EVOLUTIONARY CLUSTERING BASED INVESTIGATION OF
COALITION FORMATION PROBLEMS

Karoly Simon', Ferenc Jrai-Szaln?

'Babes-Bolyai University, Computer Science Dept., Cluj-N apoca, Romania
?Babes-Bolyai University, Faculty of Physics, Cluj-Napoc a, Romania

e-mail: ksimon@cs.ubbcluj.ro

Coalition formation problems on di erent network types are studied trough
evolutionary clustering techniques. The proposed model isuccessfully used to de-
tect the previously reported phase transition on fully connected networks. More-
over, a complete investigation of the coalition formation problem on scale-free
networks is performed.

1 T T T T T pos b
/7 °
I /‘ e ]
0.8f ! s _
/ .z
L ? . .
! .
0.6 Ad -
—_ o ‘.‘ -
L ° / _
0.4 . /
T é
r ._.. / o---eaN =10 1
..o A ——eN=230
0.2—3.--‘ - —-oN=100 ]
¢ - g
-
0 L | L | L | L
0 0.2 0.4 q 0.6 0.8 1

Evolutionary clustering based results for coalition formaion phenomena in fully
connected networks of di erent sizes.
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THE APPLICATION OF THE ARTIFICIAL NEURAL NETWORKS
FOR COMPLEX SYSTEMS ANALYSIS

Vladimir Merkulov?*

*Joint Institute of Solid State and Semiconductor Physics of NASB, Minsk,
Belarus

e-mail: merkul@ifttp.bas-net.by

The basic models of arti cial neural network (ANN) are reviewed. The abilities
of di erent ANN can be related to their structure, dynamics a nd learning methods.
Among these properties are their universal approximation dility, their parallel
network structure and the availability of learning methods for the interconnection
weights. The typical ANN applications are optimization, classi cation, function
approximation, time series prediction and data mining are reviewed. ANN possess
properties that make them particularly attractive for appl ications to modeling
and control of complex non-linear systems. Main attention 5 paid to ANN with
feedbacks and Hop eld net. The complex structure of space oftates, large number
of local minima, adaptability and redundancy are considerel. The optical ANN and
especially nets with spectral synaptic connections are daissed. The parameters
of such systems are evaluated.

The sketch of the optical ANN with spectral synaptic connections.



International Workshop on Complex Systems and Networks

COMMUNITY STRUCTURE IN SIMPLE FOOD WEBS WITH
OMNIVORY: A CONTRAST BETWEEN THEORY AND
OBSERVATION
(invited talk)

Marta Montserrat*

'CSIC-Estacon Experimental La Mayora Finca La Mayora S/N 2 9750
Algarrobo-Costa, Malaga, Spain.

e-mail: mmontserrat@eelm.csic.es

A current debate among population dynamic biologists concens the fact that
the structure of communities that is predicted in theoretical models often do not
agree with what it is observed in nature. An example is found h communities with
species that feed on resources of more than one trophic ley@r communities with
omnivory. These communities were considered rare or unimgtant in nature be-
cause model studies showed that omnivory tends to destabiie food web dynamics.
However, omnivory is widespread both in nature and agricultiral systems. Here
I will discuss possible reasons that can explain the discorettion between theory
and observation.

DEGREE CORRELATIONS IN GROWING NETWORKS WITH
DELETION OF NODES

Joan Saldana, Josep L. Garcia-Domingd, David Juher?

'Universitat de Girona, Departament d'IMA, Girona, Spain
*Universitat de Girona, Catalonia, Spain

e-mail: jsaldana@ima.udg.es

In this paper we study the degree distribution and the two-node degree corre-
lations in growing networks generated via a general linear geferential attachment
of new nodes together with a uniformly random deletion of no@s. By using a con-
tinuum approach we show that, under some suitable combinatins of parameters
(deletion rate and node attractiveness) the degree distrilntion not only loses its
scale-free character but it can even be supported on a smallnge of degrees. We
also obtain new results on two-vertex degree correlationshowing that, for degree
distributions with nite variance, the sign of the correlat ion can change under a
uniformly random removal of nodes.



Sovata, July 15-20, 2007

PHASE DIAGRAM OF A GENERALIZED WINFREE MODEL

SebastianoStramaglia*

*University of Bari, Physics Dept., Bari, Italy
e-mail: Sebastiano.Stramaglia@ba.infn.it

We study the phase diagram of a generalized Winfree model. Tér modi ca-
tion is such that the coupling depends on the fraction of synbronized oscillators,
a situation which has been noted in some experiments on cougdl Josephson junc-
tions and mechanical systems. We let the global couplink be a function of the
Kuramoto order parameter r through an exponent z such that z = 1 corresponds
to the standard Winfree model, z < 1 strengthens the coupling at lowr (low
amount of synchronization) and, at z > 1, the coupling is weakened for lowr.
Using both analytical and numerical approaches, we descrié the phase diagram
as the exponentz is varied.

MODULES IN NETWORKS BY OPTIMIZATION OF RATIO
ASSOCIATION

SebastianoStramaglia

'University of Bari, Physics Dept., Bari, Italy
e-mail: Sebastiano.Stramaglia@ba.infn.it

We propose to nd modules in networks by maximization of a nowel objective
function, the ratio association. An analogy with kernel k-means method allows to
develop an e cient optimization algorithm, based on the deterministic annealing
scheme. The performance of the proposed method is shown on eal data set and
on simulated networks.
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NETWORK STRUCTURE OF PROTEIN FOLDING PATHWAYS
(invited talk)

Erzsebet RavaszRegan

'Beth Israel Deaconess Medical Center / Harvard Medical School, Boston,
USA

e-mail: eregan@bidmc.harvard.edu

We introduce a network approach to capture statistical properties of confor-
mation spaces for protein-like systems. We show that the faling pathways along
energy gradients organize themselves into scale free netvks and that the en-
ergy landscape correlations induced by self-avoidance ohé chain are essential
for recovering the observed connectivity exponent, which klongs to a di erent
universality class than that of random energy models.
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PLASTICITY AND SELF-ORGANIZATION IN NEURAL
NETWORK MODELS

Jan Pyrzowski*, Justyna Signerska?

*Medical University of Gdansk, Faculty of Medicine, Gdansk, Poland
*Gdansk University of Technology, Faculty of Applied Physics and Mathe-
matics, Gdansk, Poland

e-mail: janekp@amg.gda.pl

In many natural phenomena complex network topologies emerg sponta-
neously due to local rules. Neural network models are a classf dynamical sys-
tems designed to simulate natural processes that take place the nervous system.
Neurons are represented by simple units with low-dimensioal dynamics which
interact through directed synaptic connections. Dependirg on their connectivity
such systems display a variety of behaviors ranging from ctéctive dynamics to
high-dimensional chaos.

Synaptic connections have their own dynamics governed by kmal plasticity
rules. The weight of an individual connection evolves accating to the activity
of its pre- and postsynaptic nodes. Plasticity rules act theefore as a feedback
of the neural dynamics back onto the connectivity and hence ray lead to self-
organization. We discuss how biologically realistic plagtity rules shape network
connectivity to form non-trivial topologies and ilustrate some of these topics by
our own original ndings.

The evolving arcitecture of a simple neural network model: a before the
simulation begins, b. after 150 iterations, c. after 300 iteations. Notice the
emerging low-output high-input hubs in panels b and c.
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RECEPTION AND TRANSMISSION OF VISUAL INFORMATION
AS COMPLEX NETWORKS

Maximilian Schich

'Humboldt-Universitat, Berlin, Germany
e-mail: maximilian@schich.info

Besides presenting the core properties of these networkswill show that the
analysis of reception facilitates the reconstruction of inplicit events of transmis-
sion. As the network of reception is comparably easy to exptiate, the presented
method might be useful in any eld, dealing with large amounts of visual data.

Coming from the eld of art research, | am looking to collaborate with spe-
cialists dealing with pattern recognition, information epidemics and other related
topics. The lecture presents results of my dissertation. Fo a full abstract see
http://www.schich.info/en/dissertation _abstract.htm.

Reception (A) and transmission (B) in visual documents conerning Imperial
Baths in Rome since the early Renaissance. (C) maps B onto A.niplicit
transmission events are disconnected in B, but grouped todker in C.
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MULTI-MODAL USER INTERFACE

loan Burda*
'Babes-Bolyai University, Faculty of Physics, Cluj-Napoc a, Romania

e-mail: iburda@phys.ubbcluj.ro

The growing trend in interface research is towards multi-malal human-
computer interfaces (HCI). This is motivated by the facts that humans natu-
rally employ multi-modal information channels for communication, and that multi-
modal interfaces have been demonstrated to be e ective. Cagtive research has
shown that multimodal communication results in an increasel amount of trans-
mitted information. Therefore, multi-modal interfaces facilitate more natural and
e cient human-computer interactions.

Multi-modal interface provides the user with multiple modes of interfacing
with a system beyond the traditional keyboard and mouse inpu/output. The
most common such interface combines a visual modality (e.ca display, keyboard,
and mouse) with a voice modality (speech recognition for inpt, speech synthe-
sis and recorded audio for output). However other modalities, such as pen-based
input or haptic input/output, may be used. One challenge in multi-modal inter-
face research is the lack of multi-modal interface systemsCompared with visual
and auditory interfaces, the eld of haptic interface reseach is a less developed,
but fast-growing and promising area. We discuss the importace of multiple ap-
proaches to evaluation, including theoretically and empiically based approaches,
and suggest how these approaches could transfer to collabative human-computer
situations.

COMPUTER SIMULATION OF A SIMPLE, SPATIAL
MACROECOLOGICAL MODEL

Hajnalka-Maria Totati *
'Babes-Bolyai University, Faculty of Physics, Cluj-Napoc a, Romania

e-mail: thm.candle@gmail.com

A model resembling the classical Potts-model of statistichphysics is intro-
duced to model macroecological properties of neutral-likecommunities. Monte-
Carlo type computer simulations are performed on the modelnvestigating species
abundances and spatial distribution of individuals and speies. The resulted data is
discussed in comparison with the experimental data obtaind from the tree census
on a 50 hectares area of the Barro Colorado Island, Panama.
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SPACE INTERFACE DEVICE FOR ARTIFICIAL REALITY

Arthur Tunyagi*
'Babes-Bolyai University, Faculty of Physics, Cluj-Napoc a, Romania
e-mail: atunyagi@phys.ubbcluj.ro

A haptic device for virtual or real environment named SPIDAR (Space In-
terface Device for Arti cial Reality), which can provides d i erent aspects of force
feedback sensations, associated mainly with weight, contd and inertia is pre-
sented.

Tensioned string techniques are used to generate such haptsensations, while
keeping the space transparent. The SPIDAR exhibits smooth drce feedback, min-
imized inertia, no backlash, scalability and safety. Such éatures are attributed to
strategic string arrangement and control that result in stable haptic rendering.

The design and control of the our SPIDAR version will be descibed in detail
and the Space Graphic User Interface (SGUI) system based orhée proposed SPI-
DAR system will be demonstrated. Experimental results validate the feasibility of
the proposed device and reveal its application to virtual reality.

THE GEOGRAPHY OF INTERNET INFRASTRUCTURE: A
SIMULATION APPROACH BASED ON THE BARABASI-ALBERT
MODEL

SandraVinciguerra*

*Utrecht University, Faculty of Geosciences, URU - Urban and Regional re-
search centre Utrecht, Utrecht, The Netherlands

e-mail: S.Vinciguerra@geo.uu.nl

The aim of the work is to develop a theoretical model that mosty explains
the evolution of the Internet network infrastructure in Eur ope and underlines the
importance of geography in the formation of these types of nsvorks. Running the
simulation model we added, in the preferential attachment brmula, geographical
distance lowering the probability of linking. In economic terms: the longer the
distance is between two cities, the most expensive is to budl a new connection
between them; and, if a connection exists already is cheapédp reinforce it than
to build a new one.
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COMPLEX BEHAVIOR OF MULTI-MODE STOCHASTIC
OSCILLATORS

Robert Sumi', Zolan Neda *
'Babes-Bolyai University, Faculty of Physics, Cluj-Napoc a, Romania

e-mail: robert_sumi82@yahoo.de

A globally coupled stochastic oscillator system is invesgjated by computer
simulations. The period of the oscillators are composed by atochastic part, a
waiting time and a pulse emitting part, modeling realistic oscillators of several bi-
ological systems. The system is coupled through their pulseoptimizing the global
intensity of the output. The waiting time can take several values according to the
instantaneous output of the system relative to a xed f parameter. Although
there is no imposed desire that would favorize synchronizaon, this appears as a
co-product of optimization for quite reasonablef parameter values. Interesting
phase-transition like phenomena and periodicity enhancemnt is observed and dis-
cussed. Apart of the non-trivial nature of this synchronization, interesting practical
applications could emerge following this biology inspiredsystem.

Synchronization level on the f parameter space. N =1000). Lighter colors
means stronger synchronization.
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PHASE TRANSITIONS IN COMBINATORIAL OPTIMIZATION:
A VIEW FROM COMPUTATIONAL COMPLEXITY THEORY

(invited talk)

Gabiriel Istrate?
'eAustria Research Institute, Timsoara, Romania

e-mail: gabriel.istrate@gmail.com

Phase transitions in combinatorial optimization are an approach to the anal-

ysis of combinatorial optimization problems that has evolved into an interdisci-
plinary area, at the crossroads of Statistical Physics, Theretical Computer Science
and Arti cial Intelligence. Methods from Statistical Phys ics have led to spectacular
advances in the area of satis ability solving. They have al® provided intuition for
the rigorous analysis of random instances of combinatoriabptimization problems.
In this talk | will present an introduction in the area, with a special emphasis on
the impact of results that have a provable impact on the compéxity of algorithms.
Some of these results include:

1.

The connection between rst-order phase transitions andexponential bounds
for the resolution proof system.

. One step replica symmetry breaking, clustering of solutons of random con-

straint satisfaction problems, and the survey propagationalgorithm.

. Rigorous results on the location of phase transitions.

The quest for a general theory of phase transitions in randm constraint
satisfaction problems and the (apparent) limits of the approach.
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MAPPING BUSINESS RELATIONS FROM AN EVOLUTIONARY
PERSPECTIVE

Luigi Cuccia

'Universit degli Studi di Palermo Department of Economics , Business and
Finance, Palermo, ltalia

e-mail: Luigi.cuccia@gmail.com

Recent literature on operational and strategic managementlaims that to ob-
tain the competitive edge, companies should manage assetsher than their own.
Thus, the concept of industry has been replaced by a network fties between com-
panies in what is known as business ecosystem. Regardlesstioé nature of ties,
being cooperative or competitive, the key is to connect withcompanies of other
industries, reaching knowledge and skills beyond your nich. Currently there are
no o -the rack methods to map and measure business relationsind their struc-
ture, thus, we develop a method to explore the business ecostem based on the
co-occurrence of articles in the business, science and tewhlogy sections of the
New York Times. We crawled the New York Times electronic newsarchive using
the NYSE (New York Stock Exchange) ontology (stocks name, ttker, industry
and sector) and obtained a dataset connecting companies wita signi cant co-
occurrence. We study how the structure in which companies a& embedded evolve
using 5 year data panels extracted from all articles betweerl981 and 2006. We
explore the relationship between the network structure, sbck price and market
cap and nd that the network structure correlates with companies nancial per-
formance.



