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Graph representations

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

Ed i EEdge array  ‐ size: E

Adjacency matrix ‐ size: V * V

Adjacency lists ‐ size: V + E

“pure” representations 

Adjacency matrix

a    b    c    d    e    f    g    h

0    1    0    0    1    0    1    0a 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    0h 0    1    0    0    0    0    0    0

Adjacency List

a: b e g

b: c h

c: b g

d: c e

e: a d

f: c g

g: a c f

h: b

Representation  properties

V number of vertices E number of edgesV - number of vertices           E - number of edges

matrix              list        edge array

space    V2                         V+E                E
find edge               1                    V                  E
insert edge 1 1 1insert edge             1                    1                   1
path v to w?          V2 V+E              E lgV
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Graph processing software tools

• GUI programs: Pajek yED UCINET• GUI programs: Pajek, yED, UCINET

• 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, g p

• 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
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Pajek input and output

Basic layout circular, easy to change to 
energy-minimizing layout.

red ‐ content, 

blue ‐ infrastructure 

More sophisticated Pajek example: 
strategic alliances among companies

yellow – commerce

Figure by 
Valdis Krebs

yED ‐ yFiles

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

http://www.yworks.com

yED – Excellent Layout
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Cytoscape – biology oriented UCINET – social science oriented

Python – Networkx graph library
Uses Graphviz for graph visualization

A networkx example
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Libray of efficient data types ‐ written in C++ 
free versions / $150 for the academic license

LEDA

You can buy the Leda Guide from Amazon
(also available free on the web)

High performance, professional product, 
covers much more than just graphs.

So abstract that it feels like a 
high level programming language

#include <LEDA/graph.h>
#include <LEDA/basic_graph_alg.h>
using namespace leda;

LEDA example

using namespace leda;

int main() {
graph G; 
list<node> dfs_res ;

node n0 = G.new_node (); 
…
G.new_edge (n0,n1); 
…
dfs_res = DFS (G, n0, n5);

forall (node, dfs_res) 
G.print_node(node);

}

igraph software library


