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Some foreign students will be visiting your school or college later in the year.   
 
You have been asked to plan a tour for them on the first full day of their visit to show them 
some of the local places of interest.  The intention is to give the visitors a good idea of what 
is available in the area, but not to spend much time at each place.  After the tour they will be 
given the opportunity of choosing which of the places they would like to explore more fully 
on later days during their visit. 
 
 
Your task is to draw up an itinerary for the day, visiting as many places as possible.  You 
should describe the route in detail, giving estimates of the distance between each place and 
the next and the time you are allowing for each part of the journey and each stop. 
 
 
In writing up your work you should:  
 

• identify the purpose of the assignment 
 

• explain how you identified and found appropriate data 
 

• explain clearly how at least one aspect can be appropriately modelled by a 
network 
 

• use appropriate techniques to describe and analyse the data 
 

• draw conclusions and summarise your findings 
 

• discuss the effectiveness of the methods you have used, explaining any 
limitations. 
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Unit Advanced Level, Using and applying decision mathematics 
 
Notes on Activity 
This assignment is intended to be one of the investigations students need to complete for their 
Coursework Portfolio.  It should provide an opportunity for students to meet some of the 
requirements listed below.   
 
What you need to prduce: You must: 

Reports of at least two investigations 
you carry out in which you show your 
use of 
 a) networks as models 
 b) key features of networks 

c) standard algorithms. 
 
You should show evidence in places of 
checks to ensure that your work is accurate. 
 
In each investigation you should : 
 
• identify clearly the purpose of the 

investigation 
 

• identify appropriate data to use 
 

• select and use appropriate techniques to 
describe and analyse the data  
 

• draw conclusions and summarise findings 
based on your work, recognising any 
limitations inherent in these 

 
 
In the totality of the reports you should: 
 
• use at least one set of data which you 

have collected yourself 
 

• use at least two different algorithms to 
solve problems 
 
 
 
 
 

• investigate the effectiveness of the 
algorithms you have used. 

 
 
 
include written evidence of all mathematical 
analysis and computation showing your 
working in full, especially if you have used a 
computer software package. 
 
 
 
 
 
 
 
 
 
show that you have collected or used only 
data relevant to your investigation 
 
use only appropriate techniques 
 
draw conclusions that are valid, relevant and 
accurate 
 
 
 
 
• explain clearly how at least one aspect of 

the data can be appropriately modelled by 
a network 

 
• show clearly all stages of your working, 

using correct notation throughout 
 
• indicate clearly the circumstances in 

which your solution can be considered 
valid for the original data 

 
• give a reasoned discussion of the 

effectiveness of the methods you have 
used 

 
 
 

Teacher Notes 
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Initially students will need to: 
 
• select places of interest – this may depend on the vis itors and their interests 

 
• research possible routes between places, estimating distances and times, perhaps using maps or 

the internet 
 

• draw a network to represent the roads that might be used – the arcs could be weighted with 
distances or times, depending on which of these the students think is most important. 

 
If students aim to visit each place once and only once, using a tour that returns to the starting point 
and covers as little distance as possible, this is a ‘travelling salesman’ problem.  In this case, students 
should appreciate the connection with the classical problem of finding a Hamiltonian cycle .  They 
can find an upper bound by using the nearest neighbour algorithm.  They can also determine a lower 
bound by using Kruskal’s or Prim’s algorithm to find the length of a minimum spanning tree for a 
network formed by deleting a given node and then adding the two shortest distances to the given 
node.  The students should appreciate when a solution is sufficiently good, realise that a solution 
they find is not necessarily the best and comment on its appropriateness in this context. 
 
Where there are a number of possible routes between two places of interest, students may decide to 
use Dijkstra’s Algorithm to find the shortest or quickest route. 
 
If your local area is one of outstanding beauty, then it may be more appropriate to plan a tour that 
includes all the most scenic roads.  In trying to find a route that will travel along each of these roads 
exactly once before returning to the starting point, students will be attempting to solve a ‘Chinese 
postman’ problem.  In this case, they should appreciate the connection with the classical problem of 
finding an Eulerian trail and they will need to understand the significance of any odd vertices in their 
network.  If there is no Eulerian cycle, then some edges (i.e. roads) will have to be used more than 
once unless they extend the network to include other roads.  If they decide not to include more roads, 
the Chinese postman algorithm could be used to find which repeat edges will add the least distance.  
Again the appropriateness of the possible  solutions should be considered in terms of the real 
situation. 
 


