
Assignment 3 
1. Using your favorite software for finding eigenvectors of 

matrices, construct the Laplacian and the modularity 
matrix for this small network: 
a. Find the eigenvector of the Laplacian corresponding to the second 

smallest eigenvalue and perform a spectral bisection of the 
network into two equally sized parts. 

b. Find the eigenvector of the modularity matrix corresponding to 
the largest eigenvalue and divide the network into two 
communities. 

2. Generate random networks using random.graph.game,  
measure their metrics (such as clustering coefficient, 
degree distribution, ...), and discuss the disagreements 
between random networks and real networks. Please use 
the table in the next page for the discussion. 

• Deadline: Feb. 6, 2012(Mon) 13:20 



metrics in real networks 

 

M. Newman “The structure and function of complex networks” 
http://arxiv.org/abs/cond-mat/0303516 

S: the size of the largest component as a fraction of total network size 
S 

0.980 
0.876 
0.822 
0.838 
0.918 

- 
0.952 
0.590 
0.503 

- 
1.000 
0.914 

- 
0.977 
1.000 
1.000 
1.000 
1.000 
0.998 
1.000 
1.000 
0.805 
0.996 
0.689 
1.000 
1.000 
0.967 



Instructions for submission (1) 

• Submit your assignment to 5-8 report box at 
the passage on the third floor between 
West8E and West8W buildings 

• Use A4 size papers  
• Please staple in the upper left corner 
• Write your name and student ID number 
• Electronic submission (sending by email) is 

allowed for the students from Suzukakedai. 

name 
ID 

1. ……
……. 

2. ……. 

A4 size 



Submit to the right box 

•   

Entrance of 
this building 

We are 
here now 

Report box 
is here 

Submit here 

Not here 



Instructions for submission (2) 

• Students from Suzukakedai campus are 
allowed to submit this assignment by email. 
Attach PDF or MS Word file and sent it to 
cn@ai.cs.titech.ac.jp . Size of the attached 
file should be less than 2MB. Subject of the 
email should be “[cn]”. 
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