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Outline 



What is a network? 
A network consists of  nodes 
representing entities.  Nodes are 
connected by edges representing 
ties between the entities. 

Examples: 

 Individuals connected by 
Facebook “friendships” 

 Web pages connected by 
hyperlinks 

 Contiguous cities on a 
train route 



Networks are Everywhere 







Facebook “friendships” 



“When we understand this slide, we’ll have won the war.” 



Networks in MMORPGs 

Szell et al MMORPG ? 





Types of  Networks 



Representing a 
Network 



Goals of  Network Science 



Basic Principles 



Small Worlds 
6 degrees of  separation 
(psychologist Stanley Milgram) 

6 degrees of  Kevin Bacon 

Erdös numbers 

Mathematical models developed 
starting in late 1990s to study this 
(starting with Watts & Strogatz, 
1998) 

How to navigate small worlds? 



Develop and use computer algorithms to group nodes (e.g. circles of  
friends) in an automated fashion. 

Community Detection (clustering) 





Facebook Networks 



Caltech (colored by “House”) 



How do universities organize? 





Example: Voting on resolutions in the United Nations General Assembly. 

Voting Networks 
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Chunking: Can networks tell you something about 
how you learn to get better at Guitar Hero? 

Chunking 



Example: How would you measure which railway stations are most 
important?  What about Hollywood actors? 

Given a network, how should you measure which 
nodes are most important? 



Some References 




