
Often used graph representations 

V - number of vertices (nodes),  E- number of edges 
 

Edge array  -  size: E 

Adjacency matrix -   size: V * V 

 

“pure” representations  
 

 



Adjacency matrix 

     a    b    c    d    e    f    g    h 

a    0    1    0    0    1    0    1    0 

b    1    0    1    0    0    0    0    1 

c    0    1    0    1    0    1    1    0 

d    0    0    1    0    1    0    0    0 

e    1    0    0    1    0    0    0    0 

f    0    0    1    0    0    0    1    0 

g    1    0    1    0    0    0    0    0 

h    0    1    0    0    0    0    0    0 
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Representation  properties 

      V - number of vertices           E - number of edges 

 

                         matrix     edge array 

 

space                    V2                     E 

find edge               1               E 

insert edge             1               1                

path v to w?          V2              E lgV 

 

The matrix representation is useful in calculation of many network properties, 

e.g. the number of paths of a given length between two nodes,  path-based 

centrality measures, but it is very memory-extensive for large graphs. 

 



Graph processing software tools 

 

• GUI programs: Pajek, yED, UCINET, BioTapestry 

• Command line programs: graphviz, R, statnet 

• Software Libraries: LEDA, networkx, igraph 

 

• Input: user input (mouse-clicks) or files 

• Most file formats are text, graph formats 

• Output: images or data files 

• Focus: visualization or graph algorithms 
 

 



  
command line graph visualizer – the language itself is called dot 

Graphviz 



Graphviz example 
 



  
Windows program for visualization and analysis of large networks 

Pajek 



  Pajek input and output 

Basic layout circular, easy to change to  

energy-minimizing layout. 



  

red - content,  

blue - infrastructure  

yellow – commerce 

 

Figure by  

Valdis Krebs 

More sophisticated Pajek example: 

strategic alliances among companies 



yED - yFiles 

yED (editor) is free but yFiles costs $$$ 

http://www.yworks.com 

 



yED – Excellent Layout 



BioTapestry 
http://www.biotapestry.org/ 

Used in our textbook, read Chapter 5 

View from the genome: one copy 

of each node, shows all the  

interactions. 

View from all nuclei: shows the  

regulatory relationships among 

the same network in different  

compartments. 

View from nucleus (tissue) 1. 

Grey means inactive. 

View from nucleus (tissue) 2. 



Cytoscape – biology oriented 

Open source bioinformatics software 

platform for visualizing molecular 

interaction networks and integrating 

them with annotations, gene 

expression profiles and other state 

data.     

Cytoscape core provides features for 

data integration and visualization.  

     

Plugins are available for network  

and molecular profiling analyses,  

new layouts, scripting, and 

connection with databases.   

http://www.cytoscape.org/ 



Python – Networkx graph library 
Uses Graphviz for graph visualization 



  
A networkx example 



igraph software library 



JUNG (Java Universal Network/Graph 
Framework) software library 

 Written in Java, open-source 

 Graph visualization  

with several basic layouts 

 Calculates main  

graph measures  

 Graph algorithms: 

clustering, connectivity, 

maximum flow, PageRank 

http://jung.sourceforge.net/index.html 


