Graphs and Matrices

Consider this graph:
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This graph has:











nodes











edges











regions


This graph can be represented by listing the node (or vertex) sex and the edge set:


Vertex set:


Edge set:

The graph can also be represented by a matrix called the adjacency (or incidence) matrix:
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The numbers in the matrix give the number of edges joining the pair of vertices.


When we have a directed graph (or digraph) we have to take into account the direction of the edges:

Example:
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Consider this digraph:










Vertex set:









Edge set:









Note:  In this case the order of the 










letters is important.
The matrix representing this digraph is:
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Example 2:
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Networks

The diagram below shows a typical network – it shows several towns and the distances in miles between them.  


(Note:  A network is a graph with a number on each edge).
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We can represent this network using a distance matrix:
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Examination Style Question

	
	A
	B
	C
	D
	E
	F

	A
	–
	6
	4
	–
	9
	12

	B
	6
	–
	5
	3
	–
	7

	C
	4
	5
	–
	6
	10
	–

	D
	–
	3
	6
	–
	7
	2

	E
	9
	–
	10
	7
	–
	–

	F
	12
	7
	–
	2
	–
	–


The matrix represents a network of roads between six villages A, B, C, D, E and F. The value in each cell represents the distance, in km, along these roads. 

Show this information on the diagram given below.
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