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Outline

• Part1: Generate an ER network with specific < 𝑘 >

• Part2: For the generated ER network, calculate 𝑃𝑆 by simulation and 

numerical method  and do a comparison

• Part3: The interesting result in the evolution of ER network



Part 1: ER network

• 𝐺(𝑛, 𝑙) model consists of 𝑛 nodes connected by 𝑙 randomly placed edges  

• 𝐺(𝑛, 𝑝) model consists of 𝑛 nodes and edges linking each pair of nodes 

with probability 𝑝



Part 1: Generate ER network

𝑁 = 50, 𝑝 = 0.6



Part 2: obtain 𝑃𝑆 by simulation

Generate ER networks from 

𝑮 𝟏𝟎𝟎 ,
𝟎.𝟓

𝟗𝟗
 1000 times

Set < 𝑘 > = 0.5

𝑃𝑆: Randomly choose a node, the probability that the node belongs to a 

community of size 𝑠



Part 2: Obtain 𝑃𝑆 by numerical method

split the interval

definition



Part 2: result and conclusion

(1)The results from two different 

methods are consistent;

(2)The results are closer when size 𝑠 is 

small;

(3)When 𝑠 is big, the numerical 

calculation method will give a non-

zero result while the simulation will 

give 0.



Part 3: The interesting result in the evolution of ER network

Let 𝑝 =
1−𝜀

𝑛
 , where 𝜀 > 0 is a small enough 

constant and let 𝐺 ∼ 𝐺(𝑛, 𝑝). Then w.h.p. all 

connected components of 𝐺 are of size at 

most 
7

𝜖2 𝑙𝑛𝑛. 

Let 𝑝 =
1+𝜀

𝑛
 , then w.h.p. 𝐺 has a connected 

component with at least 
𝜀𝑛

2
nodes.

There exist a phase transition at p =
1

𝑛
!



a simulation of ER network evolution with 𝒏 =  𝟏𝟓𝟎 (𝒑 =
𝟏

𝟏𝟓𝟎
≈ 𝟎. 𝟎𝟎𝟕) 



Thanks for listening!


