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Diffusion of inforration
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Community Evolution




Communities in the phone call network

Finding Overlapping Communities in Networks
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Member Stationarity

Small Communities: long lifetime if members do not change

Large Communities: long lifetime if members change rapidly

Palla, ALB, Vicsek, Nature 200]

Examples for tracking individual communities.

Random walk theory

Albert Einstein,
The theory of the Brownian Motion
ANNALEN DER PHYSIK (1906)




Random Walks Lévy flights Human Motion A real human trajectory

Brockmann, Hufnagel, GeiseNature (2006)
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Two possible explanations
1.Each users follows a Lévy flight
2.The difference between individuals follows a powdaw
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Characterizing human trajectories

Scaling in human trajectories
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Relationship between exponents

Jump size distribution P(_r)~(_r)- represents a convolution between

*population heterogeneity P(f)~ry "

*Levy flight with exponent  truncated by ry

INRC Panel on “Network Science”

What is “network science”?

An attempt to understand networks emerging in natue, technology and society
using a unified set of tools and principles.

What is new here?

Despite the apparent differences, many networks eenge and evolve driven by &
fundamental set of laws and mechanism.




What is Really Going On?

For decades ‘complexity’ was driven by theoreticaldeas and concepts.

The quest to understand complex systems became alfr
interdisciplinary observational/experimental sciene.

We cannot understand complex systems, unless we dauly
describe how the components interact with each othe

Network Science

Dynamics on networks:any degree of universality?
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