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What is a social network?

ÅSocial network models interactions between individuals

ïIndividuals behave freely.

ïSociety shows special properties. 
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Small World Model

ÅSix degrees of separation--- very 
short paths between arbitrary 
pairs of nodes
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Watts/Strogatz model, NewmanɀWatts model

Åὲpeople on a ring/ torus



Åὲpeople on a ring/ torus

ÅStrong tieswithin distance ή

Strong Ties



Weak Ties

Åὲpeople on a ring/ torus

ÅStrong ties within distance ή

ÅWeak ties: ὴ ὴ



Algorithmically Small World
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Small World Model 2.0

ÅSix degrees of separation--- very 
short paths between arbitrary 
pairs of nodes

ÅDecentralized routing---
Individuals with local 
information are very adept at 
finding these paths
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ÅStrong tieswithin distance ή
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Weak Ties
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ÅWeak ties: ὴ ͯ
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Weak Ties

Åὲpeople on a Ὧ-dimensional grid

ÅStrong ties within distance ή

ÅWeak ties: ὴ ͯ
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Weak Ties with Different 
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Decentralized Routing ÏÎ +ÌÅÉÎÂÅÒÇȭÓ -ÏÄÅÌ
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Weak Ties with Different 
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Threshold Property

If  ςand ὴȟή ρ, there is a 
decentralized algorithm A, so that 
the delivery time of A is ὕÌÏÇὲ.

If  ς, there is a constant ‚ π, 
so that the delivery time of any 

decentralized algorithm is ɱὲ . 
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Small World Model 2.0.1

ÅSix degrees of separation--- very 
short paths between arbitrary 
pairs of nodes

ÅDecentralized routing---
Individuals with local 
information are very adept at 
finding these paths
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Åὲpeople on a Ὧ-dimensional grid

ÅStrong ties within distance ή

ÅWeak ties: ὴ Ὠͯόȟὺ



.ÏÎÈÏÍÏÇÅÎÅÏÕÓ +ÌÅÉÎÂÅÒÇȭÓ  ὌὩὸὑȟȟ ὲ

Åὲpeople on a Ὧ-dimensional grid

ÅStrong ties within distance ή

ÅWeak ties: όhas  from Ὀ, and 

ὴties sample from ὴ Ὠͯ .  



A More Natural Histogram
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