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1. 
(i) Any connected tree. 
 
 12 connections 
 
(ii) 14 connections 
 
(iii) e.g.  He might be able to save cable by using it. 
 e.g.  To avoid overloading. 
 
(iv) Yes.   
 A minimum connector is a tree. 
 This gives the min number of arcs (n–1). 
 This gives the minimum no of connections (2(n–1)). 
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B1 
 
B1 
 
B1 
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2. 

(i) Janet John 
 
 
 
 
 
 
 
 
 
 
  
 
 
(ii) Yes 
 Janet’s route traces west and south walls plus 

"attachments". 
 John’s route traces north and east walls plus 

"attachments". 
 − or equivalent 
 (Any “islands” are irrelevant.) 
 
(iii) Yes 
 
(iv) Yes 
 All avenues covered by forward and backward pass (i.e. 

by John's original route + Janet's route). 
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3. 
(i)  
 
 
 
 
 
 
 
(ii) Critical  − A, D and C 
 
(iii) Total float for B = 2 
 Independent float for B = 1 
 Total float for E = 1 
 Independent float for E = 0 

M1 

 

A1 
 
 
B1 
B1 
 
 
B1 
 
B1 both total floats 
A1 B's independent 
A1 E's independent 
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4. 
(i)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  P Q R S T U V 
  45 14 12 15 25 31 49 
 
  P T S C 
  V U S C 
 
(ii) PV  ST  CR  RT  UV  Length = 80 
 TU  QR 
 
 
 
(iii) CP reduced to 26 
 CV reduced to 34 
 
(iv) UV replaced by PQ New length = 74 
 
(v) Q 
 Semi-Eulerian.  (Order of  P changed from 3 to 4, but 

order of Q changed from 2 to 3 − so still 2 odd vertices.) 
  or Cross the bridge and proceed as before 
  or A valid route 
 

B1 starting at C 
 
 
M1 Dijkstra 
A1 labels 
A1 order of labelling 
A1 working values 
 
 
 
 
 
 
 
 
 
 
 
 
 
B1 
 
 
B1 
B1 
 
M1 
A1 first 5 
A1 last 2 
B1 length 
 
 
B1 (both and no more) 
 
B1 
 
M1 
 
A1 

P

U 

S 
R 

C 

Q

14 

V

20 

22 8
18

8 

16

16 

10 T

14

10 
12 

15 

 

15 
0 1 

14 3 

26 
12 2 

12 

14 

31 

45 7 
45 

25 5 
25 

31 

15 4 

49 
49 6 
8 
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5.  
(i) eg. 00–19 → 0 
  20–49 → 1 
  50–69 → 2 
  70–84 → 3 
  85–99 → 4 
 
(ii) 1,  0,  2,  3,  1,  3,  4,  3,  0,  0 
 
(iii) eg. 00–15 → 0 
  16–39 → 1 
  40–63 → 2 
  64–95 → 3 
  96–99 → ignore 
 
(iv) 1,  0,  1,  0,  1,  1,  3,  3,  2,  2 
 
 
(v) Day  0 1 2 3 4 5 6 7 8 9  10 
 Stock 3 3 3 2 0 0 0 0 0 2 4 
 Disptd 0 0 0 0 1 0 2 1 0 0 0 
 
(vi)  Day  0 1 2 3 4 5 6 7 8 9  10 
 Stock 3 3 3 2 0 1 0 0 1 3 5 
 Disptd 0 0 0 0 0 0 0 1 0 0 0 
 
 Only 1 disappointed under new policy against 4 under 

old policy.  
 Not definitely, but pretty convincingly. 
 

 
 
M1 sca at proportions 
A1  
 
 
M1  A1 
 
 
M1 missing some 
A1 times 
 
 
 
B1 one ignored 
B1 rest 
 
M1 
A1 
A1 
 
M1 using both ret dists 
A1 
A1 
 
B1 
 
B1 
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6. 
(i) Let f be the number of litres of Flowerbase produced B1 

 
 
M1  A1 

 Let g be the number of litres of Growmuch produced 
 
 Max 9f + 20g 
 s.t. 0.75f + 0.5g ≤ 12000 M1  A1 

A1 
 
 
 

   f + 2g ≤ 25000 
 
(ii) 
 
 B1 labels + scales 

 
B1  B1  lines 
 
B1 shading 

 
 
 
 
  

 
 
 

 
 
 
 
  

 
 
 
M1  A1 
 

 
 Max profit = £2500 by producing 12500 litres of 

Growmuch 
 
(iii) No effect 

 
B1 
 
M1 
A1 

 
(iv) No effect 
 The profit on Flowerbase will be reduced by more than 

that suffered by Growmuch, since it uses more fibre.  The  
objective gradient will thus increase from −9/20, making 
it even less attractive to produce any Flowerbase. 

 
(v) £3000 

 
 
 
 
B1 

 

f

2500

24000 

12500 

16000 
1440

25000

g 

(11500, 6750)
2385
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4771 - Decision and Discrete Mathematics 1 
 
General Comments 

 
This paper was a slightly extended version of the paper set for 2620, and this report 
overlaps greatly with that of 2620.   
 
Candidate performances were generally good – much better than has been the case in the 
past.   
 
There was some evidence to suggest that some candidates spent far too long on question 5 
and consequently ran out of time. 
 
 
Comments on Individual Questions 
 
1) Graphs 

 
 (i) Part (i) asked for the number of connections which the electrician has to 

make.  However, many candidates gave the number of arcs in their 
network. 
 

 (ii) Those making the error referred to in part (i) usually added 1 to their 
answer, which was allowed. 
 

 (iii) Examiners do not expect candidates to show any detailed knowledge of 
the scenarios presented.  Nothing is required beyond that which is given 
in the question.  Thus they should not have been looking to their 
knowledge of domestic electricity circuits, nor bemoaning their lack of 
such knowledge, in attempting to answer part (iii).  The issue here is that 
which has been considered in past examination papers – that introducing 
a new vertex into a network can have the effect of reducing the weight of 
the minimum connector. 
 

 (iv) Many candidates realised this was the case but found difficulty justifying 
it. 

 
2) Algorithms 

 
 (i) Most candidates were successful with this question.  Those that failed 

mostly allowed themselves to get stuck in a dead end. 
 

 (ii) That the algorithm does not leave one stuck in a dead end was not a 
sufficient answer to this question – that alone does not guarantee a route 
from entrance to exit.  What was required was the recognition of the 
existence of two continuous connections between entrance and exit, the 
"northeast" wall (plus protuberances) and the "southwest" wall (plus 
protuberances).  
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 (iii) Most said 'yes'. 
 

 (iv) Most said 'yes'. However too many answers concentrated on 'both sides 
of the walls' rather than routes.  One was left with the impression that 
many had not realised that the maze was different from part (i). 

 
3) CPA 

 
 (i) Most candidates were very successful with this question.  Performance 

was much better overall than is usually the case on longer CPA 
questions set in context.  A small number of candidates used activity on 
node (poorly) – the specification is clear that activity on arc is to be used. 
 

 (ii) Again done fairly well – most errors occurred when candidates had 
multiple end networks. 
 

 (iii) Generally disappointing.  A significant number seemed to think that 'total' 
implied that floats, usually calculated incorrectly, had to be added 
together.  Too many could not distinguish between 'total float' and 
'independent float' conceptually, and/or failed to clarify what float they 
were actually evaluating. 

 
4) Networks 

 
 (i) This was a very discriminating question.  Good candidates started their 

Dijkstra from C.  A significant minority started from P or V.   
 

 (ii) Kruskal is arguably the conceptually easiest algorithm on the syllabus.  It 
might be expected that only the very weakest candidates would be 
unable to answer this question.  However, rather more candidates then 
expected were not able to. 
 

 (iii) Very many candidates failed to score this mark by not providing an 
adequate answer.  Noting that there will be a reduction in length is not an 
adequate answer to a question asking for the effect of a change.  By how 
much, or to what, is required. 
 

 (iv) As per part (iii). 
 

 (v) Most candidates recognised the semi-Eulerian issue, if usually implicitly.  
Unsophisticated students gave a route as justification.  Others noted the 
two odd nodes or pointed out that, since there was such a route from P 
to C before the bridge, then a route is now given by crossing the bridge 
and then following that original route. 
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5) Simulation 

 
 (i)(ii) Most candidates scored all 4 of these marks 

 
 (iii)(iv) A mixed response. Many recognised the need to discard some random 

numbers but choices of numbers discarded included various groups of 
numbers in the late 90s, several omitted 84-99 and a few 73-99.  
However too many used the whole range 00-99. 
 

 (v) This was answered quite well.  Mistakes were easy to make, and were 
made, but most candidates showed a good understanding of what was 
needed. 

 (vi) Many candidates attempted to answer this question as per part (v), but 
with returns generated by the new distribution.  In fact, the new 
distribution only comes into play after the number of laptops in stock 
drops to 2 or fewer.  Thus the start of this simulation should be the same 
as the start of the simulation in part (v).  It often was not.   

 
 
6) LP 

 
 (i) A significant number of students had clearly run out of time when they 

started this question.  Candidates exhibited all the usual weaknesses.  At 
the worst extreme some identified variables (sometimes explicitly and 
sometimes implicitly) to do with fibre and nutrient, rather than with 
Flowerbase and Growmore.  Less disastrously very many candidates 
failed adequately to define their variables (e.g. "Let x = Flowerbase and y 
= Growmore"), and many failed to note that the problem is a 
maximisation problem. 
 

 (ii) Too many candidates assumed that the optimal solution would be 
represented by the intersection of the two non-trivial constraint lines.  It 
was disappointing to find a significant minority of candidates drawing 
graphs in their lined answer books – in several cases it appeared that 
centres did not make graph paper available to their students. 
 

 (iii) Not everyone who answered (B) correctly was able to provide an 
adequate justification. 
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