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Question 1

Student Response



Commentary

In recent years the standard of student responses on alternating paths has significantly
improved. However there are still a number of candidates who fail to correctly apply the
algorithm. From an initial match candidates must start with an unconnected vertex.
This candidates’ response is a common incorrect approach. The candidate has started by
deleting a random edge and then used ‘intuition’. This will not score the marks. The
candidate scored the final mark for a correct match. It must be stressed to students that
although an exam problem could be solved by inspection, if there was a match involving 30
vertices inspection would not work and an algorithm is essential.
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Question 2

Student response

Commentary

Although there were many fully correct responses to this question, there was a significant
number who failed to write down the correct number of comparisons.
The number of swaps was well done, as this candidate demonstrated, but there is clearly a
lack of understanding of when comparisons are being made. It is good practise for
candidates to record every comparison as each pass is being completed.
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Student Response



Commentary

Candidates were given a piece of bookwork at the start of this question to help with the
network given in part (b). This candidate correctly stated that there were 9 edges in a
minimum spanning tree for a network with 10 vertices. The network in part (b) had 10
vertices. The candidate correctly listed the edges in order, Kruskal’s algorithm, but then only
deleted three of these edges, and then wrote down that the spanning tree had seven edges.
Candidates will normally be required to draw their spanning tree. This candidate has
correctly drawn the 10 vertices but failed to notice that two of the vertices have remained
unconnected. It is good practise for candidates to check that their spanning tree has the
correct number of edges in their final diagram.
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Question 4a



Student Response

Commentary

Questions that are set on Chinese postman problem require candidates to demonstrate that
they have a complete understanding of the algorithm. Candidates must state the odd
vertices and then find the sum of the 3 possible pairings of these odd vertices. In this script
the candidate has simply tried to find a route around the network without applying the
algorithm. This is very time consuming and, in this case, incorrect. If the final total had been
2890 then the candidate would have scored some marks.
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Question 4b

Student Response



Commentary

Questions that are set on finding ‘minimum’ distance/time through a network will be based on
Dijkstra’s algorithm. That means that a candidate must show all working – even if they could
answer the question by inspection. This candidate has not applied the algorithm throughout
the network. A common mistake candidates make is to start using Dijkstra’s algorithm and
then to complete the network by inspection. In addition this candidate has ‘boxed’ totals on
the edges and not at the vertices.



MD01

Mark Scheme



Question 5



MD01

Student Response



Commentary

Upper and lower bounds are conceptually difficult. Candidates are normally well trained on
finding upper bounds as they can follow the logic of the nearest neighbour algorithm, but they
struggle with lower bounds. However this candidate in part (a) has made the mistake of
visiting all vertices but not returning to the start vertex. This is a common mistake. As a
check candidates should always ensure that the number of edges in any tour is the same as
the number of vertices in the network.
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Question 6a

Student Response



Commentary

Candidates are expected to be able to translate a problem in words into a linear
programming problem. This question was poorly answered and this script demonstrates a
familiar incorrect response. This candidate was unable to separate the variables x, y and z
from the given information. It is good practise for candidates to set out the information in a
table as an interim step before transferring this information into a set of inequalities.
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Student Response



Commentary

Although candidates found the formulation of the inequalities in part (a) difficult, they were
then given a simplified version so that they could then draw the graph. Student responses
were poor, this solution showing many of the mistakes.
This candidate believes that the graph of y=x is a line drawn at 45 degrees regardless of
scale. None of the other lines have been drawn correctly. This is work that we would expect
a student in Year 10 to be able to do well. It is essential that students practise drawing
graphs accurately. Although the line from (0, 60) to (40, 0) was an incorrect line it was still
not drawn accurately at the point (0, 60), and if it had been a correct line to draw it would not
have scored the marks due to the inaccuracy.
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Question 7

Student Response
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Commentary

Although there were a number of correct responses to this question, this solution was the
most common. Candidates do not like graph theory.
In part (a)(i) candidates must remember that a connected graph has to have all vertices
connected, but it doesn’t have to have cycles. As such this graph has one edge more than is
necessary.
In part (a)(ii) the candidate has the correct number of edges, four, but it doesn’t make the
graph Hamiltonian. As to visit all vertices on this graph you must revisit some of the vertices.
In part (b), the candidate has realised that Eulerian graphs have something to do with even
vertices, but the candidate hasn’t a clear understanding of the concept. Although the order of
the vertices must be even, this means that there must be an odd number of vertices. i.e. for a
complete graph with nine vertices there are eight edges at each vertex.
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