
Decision maths practice paper 4
based on old-syllabus January and May 2013 papers.
50 minutes, 51 marks. Write answers in answer book.

1.  



2. If you are using the first-fit bin packing algorithm on n items, and the number of bins used for the 
first k items is comparable to k, about how many checks do you have to do to find the right bin to 
place the kth item? By adding the total number of checks for k=1, 2, 3, ...n, find out whether the 
first-fit bin-packing algorithm is O(n) or O(n2) or O(n3). (2)

3. The QuickSort algorithm is O(n log n). Suppose you do the first-fit decreasing bin packing 
algorithm by doing QuickSort first, then first-fit bin packing. What is the order (or time complexity,
or efficiency) of that first-fit decreasing bin packing algorithm? (3)

4.

Figure 3

Figure 3 represents a network of roads. The number on each arc represents the length, in miles, of
the corresponding road. Liz wishes to travel from S to T.

(a) Use Dijkstra’s algorithm to find the shortest path from S to T. State your path and its length.
(6)

On a particular day, Liz must include F in her route.

(b) Find the shortest path from S to T that includes F, and state its length.
(2)

(from May 2013 old-syllabus paper)



5 When you do BubbleSort on a list of n items, what is the maximum number of 
comparisons and swaps you'll have to do with the first item? What is the maximum 
number with the second item? The third item? Use your answers to calculate a 
maximum number of comparisons and swaps to complete the BubbleSort, and so 
show that BubbleSort is O(n2). (3)

A computer takes 0.018 seconds to do BubbleSort on 50 numbers. Estimate how long
it would take on a list of 1000 numbers. Explain why your answer is only an estimate.

` (2)



6.

Figure 6

Lethna is producing floral arrangements for an awards ceremony.
She will produce two types of arrangement, Celebration and Party.
Let x be the number of Celebration arrangements made.
Let y be the number of Party arrangements made.

Figure 6 shows three constraints, other than x, y  0.

The rejected region has been shaded.

Given that two of the three constraints are y  30 and x  60,

(a) write down, as an inequality, the third constraint shown in Figure 6.
(2)

Each Celebration arrangement includes 2 white roses and 4 red roses.



Each Party arrangement includes 1 white rose and 5 red roses.

Lethna wishes to use at least 70 white roses and at least 200 red roses.

(b) Write down two further inequalities to represent this information.
(3)

(c) Add two lines and shading to Diagram 1 in the answer book to represent these two inequalities.
(2)

(d) Hence determine the feasible region and label it R.
(1)

The  times  taken  to  produce  each  Celebration  arrangement  and each  Party  arrangement  are  10
minutes and 4 minutes respectively. Lethna wishes to minimise the total time taken to produce the
arrangements.

(e) Write down the objective function, T, in terms of x and y.
(1)

(f ) Use  vertex-testing  (also  called  point-testing)  to  find  the  optimal  number  of  each  type  of
arrangement Lethna should produce, and find the total time she will take.

(4)

(from January 2013 old-syllabus paper)



7.

Figure 5

[The sum of the duration of all activities is 172 days]

A project is modelled by the activity network shown in Figure 5. The activities are represented by
the arcs. The number in brackets on each arc gives the time, in days, to complete the activity. Each
activity requires one worker. The project is to be completed in the shortest possible time.

(a) Complete Diagram 1 in the answer book to show the early event times and late event times.
(4)

(b) Calculate the total float for activity M. You must make the numbers you use in your calculation
clear.

(2)

(c) For each of the situations below, explain the effect that the delay would have on the project
completion date.

(i) A 2 day delay on the early start of activity P.

(ii) A 2 day delay on the early start of activity Q.
(2)

(d) Calculate a lower bound for the number of workers needed to complete  the project  in the
shortest possible time.

(1)
Diagram 2 in the answer book shows a partly completed cascade (Gantt) chart for this project.

(d) Complete the cascade (Gantt) chart.
(4)

END OF PAPER


