Tutorial 9 Solutions

Graphs and Paths

1. Draw diagrams of the graphs with the following adjacency matrices and determine
whether they are simple, connected, directed, Eulerian, semi-Eulerian and /or Hamil-

tonian.
0 01 0 0 07 0 0 0 0 1 07
000 1 11 1 01 111
1 000 0O 1100 01
A= 01 0 0 01 B= 00 0 0 0 1
01 0000 1 01101
L0 1 01 0 0 | L0 1 01 0 0 |

Matrix A represents a disconnected graph; B, not being symmetric, a directed graph.

010111 010111
100101 101000
000101 010111

C=1111011 P=17 091000
100100 10100 2
11110 0] 10102 0,

Matrix C represents a semi-Eulerian graph with start/end nodes V2 and V4 and
matrix D represents a non-simple Eulerian graph.



2. Write down the adjacency matrix for the graph below:

V3

V5

G

Show that it is semi-Eulerian and find a Eulerian path through the graph.
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The degrees of the vertices are 6,4,2,4,2,4,1,3,4 respectively so the graph is semi-
Eulerian with start /end nodes V7 and V8.

An initial path might be 8-1-2-3-4-6-8-5-1-9-7
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The cycle 1-4-9-2-6-1 can be inserted into this path at any of the points of the cycle
to get the complete path. For example:

8-1-2-3-4-6-1-4-9-2-6-8-5-1-9-7




