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three questions. You are required to answer all questions. Your
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1 ()

(if)

(iii)

For each positive integer f, draw a simple connected plane graph Gt
with 5 vertices and f faces if possible.

For your graph Gs (with 5 vertices and 3 faces), draw its dual
graph G;.

Draw a connected plane graph F with 5 vertices and 10 faces.
[17 marks]

Show that, if H is a connected planar simple graph with at least three
vertices and with no triangles, then

m<2n-4,
where n and m are the number of vertices and edges of H, respectively.
[8 marks]
By using the results in part (ii) above, show that only one of the

following graphs is non-planar. Give a plane drawing of the one that is
planar.

(a) (b)

[10 marks]
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2. The distances (km) between five cities, numbered 1 to 5, are given in the table
below.
1 2 3 4 5
1 - 4 7 1 8
2 4 - 3 7 12
3 7 3 - 2 6
4 1 7 2 - 17
5 8 12 6 17 -

(1 Draw a network diagram to represent the information and briefly
describe Floyd’s algorithm for finding the shortest route between each
pair of cities.

[8 marks]

(i)  Apply Floyd’s algorithm to determine the shortest route and its
distance between each pair of cities, clearly indicating the indirect
routes and any alternative route that may exist.

[22 marks]
3. In the directed network below, the number on each arc represents the capacity
of that arc.

11

(i)

(i)

(i)

Starting with zero flow, use the maximum flow algorithm to find the
maximum flow from S to T. Your solution should clearly demonstrate
the labelling and flow augmenting procedures in each iteration.

[16 marks]

State the max-flow min-cut theorem, and hence identify the arcs in the
minimum cut and determine its capacity.
[6 marks]

Determine, giving reasons, whether it is possible to increase the value
of the maximum flow found above by increasing the capacity of one of
the arcs. If such arc exists, state the maximum possible increase in the
value of flow.

[8 marks]



