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Introduction to Social Networks 

For our purposes, social networks are simply graphs that 
consist of a set of circles (vertices) and edges (the 
connecting lines) that form a web like chart.  

This can be thought of as a social network, as if the people 
represent the vertices and the relationships between them 
are the connecting lines.  



Project Outline 
  1. Graph the Infamous Graph  

  2. Find and graph the maximum clique of this Infamous 
Graph 

  3. Find and graph the minimum dominating set of the 
Infamous Graph 

  4. Find and graph max 5-plex  

  All of this will be done in a driver, titled socialdrive.m 

  Our final result will be the code and four graphs of 
networks (or pieces of networks) 



1. Graphing the Infamous Graph 
  A version of this graph can be found under resources, in 

the 911-graph file. Use this when coding for the vertices 
and edges, it tells you what vertices attach to what. 

  We want to use the biograph function in Matlab to do 
this 
  1. create an adjacency matrix, A 

  2. create a connection matrix of zeros 

  3. put A into the first rows and columns of the connection matrix 

  4. establish the ids, which are what name the vertices (put graph 
title in the last slot of this list) 

  5. call biograph on the connection matrix and ids 



Maximum Clique 
  A clique is a set of adjacent vertices that are considered “ideal in 

conveying cohesiveness” 

  There can be multiple cliques in one network, but we want to find 
the one that is the largest, the most connected, the most close, and 
is the least likely to be disturbed if a member was removed 

  We will use bintprog, a Matlab function, to solve for this  

  Bintprog is meant to solve the binary integer programming problem 

  Our input is f,A,b,Aeq, and beq 

  We get out opt_sol, our list of X for each node 

  Find the desired values in opt_sol using the find function 

  Use biograph to graph the resulting clique; this will be our second figure. 



Bintprog 

min f'*X  subject to:  A*X <= b, 
                               Aeq*X = beq, 
                               where the elements of X are binary      

                               integers, i.e., 0's or 1's 

 X = bintprog(f,A,b,Aeq,beq) solves the problem min f'*X subject to the 
    linear equalities Aeq*X = beq, the linear inequalities A*X <= b, where  

    the elements of X are binary integers. 

Basically, this function solves for X (or a variety of other outputs, in our case) 
based on certain constraints. X can only be a 1 or a 0, and is contained in 
opt_sol. 



Minimum Dominating Set 

  Want to find the minimum number of vertices that are 
adjacent to the rest of the graph – this is similar to finding 
a small group of people, who are in contact with a large 
amount of others. We want to find the smallest group! 

  For each node in the entire network, we want at least 
one member of that set to be in the dominating set 

  Will once again solve using bintprog, only the constraints 
will be slightly different 

  Find opt_sol 

  Find desired values in opt_sol  

  Graph that network of vertices using biograph (figure 3) 



Max 5-Plex 
  A k-plex is a set of vertices such that each vertex in the 

set has at most (k-1) nonadjacent vertices also in the set 

  For us, we want a set of 5 vertices so that each vertex in 
that set has no more than 4 nonadjacent vertices in that 
set as well 

  Are still using bintprog and biograph  

  This will be figure 4  



Graphs 

  For graphs 1 and 3, we want to graph the entire network; 
in graph 3 we simple want to highlight which vertices are 
part of the minimum dominating set 

  For graphs 2 and 4, we want to graph only the set of 
vertices that we come up with and the ways that they 
connect to each other 


