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Abstract 

This project deals with analysis of networks 
through graphs.  Simulated random networks 
are created on a small and large scale to see 
how they differ in connectivity and removal 
of nodes.  The connectivity of a graph is  
analyzed  by examining the nodes with the 
highest degree. The removal of nodes is 
analyzed to see how they individually impact 
the networks connectivity and 
disconnectivity.  
 

Gathering Data    

In order to get an in depth understanding of  
when a network would fall apart, we started 
off with a small sample and increased our 
sample size to work with larger graphs.  
 
Sample Sizes 
 We analyzed graphs with 20, 50, 100, 150 and 
200 nodes.  We generated a random graphs 
and removed nodes until the graph broke 
apart. 
 
Twelve random graphs for each sample size 
were generated  in order to analyze the trends  
when removing nodes in different ways. 
 

Removing Nodes   
From these 5 sample groups we removed 
nodes in two different ways; Removing 
Random nodes and the Highest Degree 
nodes.  

  
 

  
 

Fun Facts 
 
After studying multiple graphs we took the average 
amount of nodes from each category. 
 
Random Nodes: 
When removing the highest degree node you are 
cutting off a lot of the connections at once therefore 
makes the graph separate faster. 
 
Highest Degree Nodes: 
The node with the highest degree of connectivity 
would be removed first then the second highest then 
third and so on, which in turn means you have to pull 
out a lot more nodes before any part of the graph 
becomes disconnected. 
 

Connectivity -asks for the minimum number of 
elements(nodes or edges) which need  to be removed 
to disconnect the remaining nodes from each other. 
 

Edges-a one-dimensional line segment joining two 
vertices. 
 

Vertices-Node-a connection point in a network  
 
 

We started with a small sample network of 20  nodes. We 
removed the node with the highest degree correlation to see 
how the network would be effected. (Node 20)  

The graph wasn’t effected by removing the first node so we 
removed another node (Node 19) which resulted in the 
network falling into two pieces.  

Number of 
Nodes in 
Graph  

Random 
Nodes 
Removed  

Highest 
Degree 
Nodes 
Removed  

20 7.75 2.12 

50 10.92 2.33 

100 12.83 3.67 

150 16 3.3 

200 21.25 5.3 

Analyzing the Data    


