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Network Science in a Nutshell

� = 0 � = 0.1

� = 0.5 � = 1

apply mathematical & 
computational tools to 
understand network 
structure, its evolution, 
and its effects on 
dynamical processes  
on networks 

1. What kind of structure 
can be found in real 
networks? 

2. Which local 
mechanisms can 
explain the emergence 
of the structure? 

3. How does the structure 
affect dynamics?
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From calls to networks

� = 0 � = 0.1

� = 0.5 � = 1

apply mathematical & 
computational tools to 
understand network 
structure, its evolution, 
and its effects on 
dynamical processes  
on networks 
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network: people linked 
if they have called  

one another
Topological analysis

Social network models

pattern detection

Information spreading Network statistics
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Network analysis examples
Remove�strong�and�weak�links,�and�see�that�weak�links�are�of�crucial�importance.

Simulate�how�information�and�influence�flows,�find�which�network�features�affect�it

Onnela et al, PNAS 107 (2007)

Kivelä et al.. J. Stat. Mech. (2012)
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Generalised network representations
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Generalised network representations

Multilayer networks

Temporal networksWeighted networks
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Temporal networks
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Egocentric networks

Social signaturesMultiplex networks

Homophily

Social tie strengths

Information spreading

Social network models
Activity rhythms 

and patterns

Opinion formation Bursty 
activity
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