
Further Maths end-of-year test Wednesday 27 June
Decision Maths. 5 pages, one hour, 52 marks.

Q.1

Does it go through each village exactly once? Or some village(s) more than once?

Part (d) of this question over the page.
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Q.2 (a) If you carry them out accurately, Kruskal's algorithm and Prim's algorithm are 
guaranteed to give you an accurate minimum spanning tree, just as if you use the Pythagoras
theorem accurately you are guaranteed to get an accurate answer for the hypotenuse of a 
right-angled triangle given the two shorter sides.

Dijkstra's algorithm is guaranteed to give an accurate answer for the shortest path through a 
graph, and the Route Inspection (Chinese Postman) algorithm is guaranteed to give an 
accurate answer for a route of minimum length visiting every edge of a graph.

Describe the difference between Bin-Packing and Travelling Salesperson, on the one hand, 
and Kruskal, Prim, Dijkstra, and Route Inspection on the other, as regards the guaranteed 
accuracy of their results.                                                                                                      (2)

(b) For Bin-Packing, you can get a lower bound on the number of bins you need by adding 
up all the sizes of all the items, dividing by the size of the bins, and taking the next-highest 
whole number.

Name one method to get an upper bound for the length of the shortest tour in the Travelling 
Salesperson problem. You don't have to describe the method: just write a few words to name
it                                                                                                                                          (2)

For Bin-Packing, assume that every item will at least fit into a bin on its own. Name a quick 
method to find an upper bound on the number of bins you need. You don't have to describe 
the method in detail; just write a few words to explain it.                                                  (2)

(c) In some ways the Travelling Salesperson problem and the Route Inspection problem are 
similar. Name one way in which they are different                                                             (2)

(d) Doing the nearest neighbour algorithm for the Travelling Salesperson problem is similar 
in some ways to doing Prim's algorithm on the same graph for a minimum spanning tree. 
Name one way in which it is different.                                                                                 (2)

(e) Explain in a few words why for a small graph you can often get a better solution (i.e. a 
shorter tour) for the Travelling Salesperson problem than any of the algorithms in the 
textbook                                                                                                                               (2)
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Q.3 

180618decisionmaths-eoy-test.odt Page 3 of 5



Q.4 
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Q.5 
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