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¡  Degree	Distribution	of	a	scale-free	network	





Structure	

§  A	Quick	Look	at	
data	
§  Resources	of	

Data	
§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	

Resources	of	Data	

https://www.cia.gov/library/publications/the-world-
factbook/rankorder/rankorderguide.html	



Structure	 Areas	Choosen	

•  Railways	

•  Population	

•  Roadways	

•  Area	

•  Internet	Users	

•  GDP	(Purchasing	Power	

Parity)	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	-	Railways	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	-	Population	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	-	Roadways	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	-	Internet	Users	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	-	Railways	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	-	GDP		

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



Structure	 Areas	Choosen	

§  A	Quick	Look	at	
data	
§  Resources	of	Data	

§  Graph	display	

§  P.A	and	Zipf’s	Law	
§  Nonlinear	P.A	
§  Discussion	



¡  Zipf’s	Law	
§  Origin:	English	Study	

§  Prob 	I.P 	Rank	

§  ‘Size’ 	I.P 	Rank	

¡  Preferential	Attachment	
§  Rich	gets	richer		

Pi = ki/
∑

ki

= c2 · ki

P (r�= 0.1/r

= c1 · r−1

rank	

size	 prob	

I.P	

Prop	

I.P	



Field														 	Slope	
--------------		 	--------	
Railways								 	-1.18238	
Population						 	-1.03652	
Roadways								 	-1.20275	
Area												 	-1.04706	
Internet	Users 	-1.22178	
Gdp													 	-1.24886	



¡  Linear:	
¡  Random:		

¡ What	for	other	values?	

Pi = c1 · rank−α
i = c2 · kαi

α = 1
α = 0





Field														 	Slope	
--------------		 	--------	
Railways								 	-1.18238	
Population						 	-1.03652	
Roadways								 	-1.20275	
Area												 	-1.04706	
Internet	Users 	-1.22178	
GDP													 	-1.24886	



¡  Area	
¡  population	

¡  Railways	
¡  Roadways		
¡  Internet	Users	
¡  GDP			


