D1: NETWORKS (ii) (FURTHER MATHS) 
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1)  A local council is responsible for gritting roads.
The diagram shows the length, in miles, of the roads that have to be gritted.

[image: image4.emf]
The gritter is based at A, and must travel along all the roads, at least once, before returning to A.

(a) Explain why it is not possible to start from A and, by travelling along each road only once, return to A.











[1]

(b) Find an optimal ‘Chinese postman’ route around the network, starting and finishing at A.


State the length of your route.








[6]

[AQA January 2005]
2)  [An insert is provided for use in this question.]

(a) Gill is solving a travelling salesperson problem.

(i) She finds the following upper bounds:  7.5, 8, 7, 7.5, 8.5.

Write down the best upper bound.






[1]

(ii) She finds the following lower bounds:  6.5, 7, 6.5, 5, 7.

Write down the best lower bound.






[1]

(b) George is travelling by plane to a number of cities.  He is to start at F and visit each of the other cities at least once before returning to F.
The diagram shows the times of flights, in hours, between cities.  Where no time is shown, there is no direct flight available.
Question 2 (continued)

(i) Complete the diagram on the insert to show the minimum times to travel between all pairs of cities.
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(ii) Find an upper bound for the minimum total flying time by using the route FTPOMF.

[1]

(iii) Using the nearest neighbour algorithm starting from F, find an upper bound for the minimum total flying time.
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(iv) By deleting F, find a lower bound for the minimum total flying time.



[5]

[AQA June 2006]
3)  

[image: image2.emf]
The diagram shows a network of paths.  The number on each arc gives the distance, in metres, of that path.

(i) Use Dijkstra’s algorithm to find the shortest distance from A to H.
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(ii) Solve the route inspection problem for the network shown in the diagram.  You should make your method and working clear.  State a shortest route, starting at A, and find its length.


[The total weight of the network is 1241]






[6]

[Edexcel January 2005]
4)  Peppi is a mobile hairdresser based at Chadderton (C).  His day’s appointments are at six places:

Ashton (A), Bardsley (B), Chadderton (C), Derker (D), Edenfield (E) and Failsworth (F).  He intends to travel from one place to the next until he has visited all of the places, starting and finishing at Chadderton.  The following table shows the times in minutes taken to travel between the six places.

	
	Ashton

(A)
	Bardsley

(B)
	Chadderton

(C)
	Derker

(D)
	Edenfield

(E)
	Failsworth

(F)

	Ashton (A)
	-
	18
	14
	17
	31
	15

	Bardsley (B)
	18
	-
	16
	22
	27
	18

	Chadderton (C) 
	14
	16
	-
	13
	22
	15

	Derker (D)
	17
	22
	13
	-
	29
	18

	Edenfield (E)
	31
	27
	22
	29
	-
	30

	Failsworth (F)
	15
	18
	15
	18
	30
	-


a) 
(i)   Use the nearest neighbour algorithm, starting and finishing at Chadderton, to find a 


       possible route for Peppi and the total travelling time it would take.


[5]

(ii)  Explain why your answer to part (i) gives an upper bound for Peppi’s minimum possible 

       total travelling time.
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b) 
By deleting Chadderton, find a lower bound for the minimum total travelling time.
[5]

c) 
Given that the minimum total travleiing time is T minutes, use your answers to parts (a) and 
(b) to write down an interval within which T must lie.
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