D1 Route Inspection

Challenge 1

The following diagram shows a network of roads connecting six towns. The number on each
arc represents the distance, in miles, between towns. The road connecting towns D and F has
length x miles, where x < 13.
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An optimal Chinese Postman route, starting and finishing at 4, has length 100 miles. Find the
value of x. (4 marks)



Challenge 2

The following question refers to the three graphs: Graph 1, Graph 2 and Graph 3.
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(a) For each of the graphs explain whether or not the graph is Eulerian. (4 marks)

(b) The length of each edge connecting two vertices is 1 unit. Find, for each of the graphs, the
length of an optimal Chinese postman route, starting and finishing at A. (4 marks)



Challenge 3

The following diagram shows the paths in St. Stephen’s Green, Dublin. The paths AB and CD are
parallel and are each 100 metres long. The perpendicular distance between them is also 100 metres.
The point O is equidistant from A, B, C and D. The path IJKL is a circle, centre O, of radius 20 metres,
and the path EFGH is a circle, centre O, of radius 40 metres.
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A person enters the park at A and is to walk along each path at least once before returning to A.

(a) Giving each answer to the nearest metre, calculate the lengths of the paths:

(i) I (1 mark)
(ii) EF; (1 mark)
(iii) AE. (2 marks)

(b) Calculate the length of an optimal Chinese Postman tour. (5 marks)



Final Challenge

The following diagram shows a network of roads connecting five villages. The numbers on the
roads are the times, in minutes, taken to travel along each road, where x > 0.5.

A police patrol car has to travel from its base at B along each road at least once and return to
base.

(a) Explain why a route from B to £ must be repeated. (1 mark)

(b) List the routes, and their lengths, from B to E, in terms of x where appropriate.
(2 marks)

(c) On a particular day, it is known that x = 10.

Find the length of an optimal Chinese Postman route on this day. State a possible route
corresponding to this minimum length. (4 marks)

(d) Find, no matter what the value of x, which of the three routes should not be used if the total
length of a Chinese Postman route is to be optimal. (5 marks)




