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Q1. Given the following vertex set, V = {A,B,C,D,E, F}, and edge set,
E = {AB,AF,BC,BD,CE,CF,DE} for a simple graph, G = (V,E):

(a) Draw the graph, G. [3]

(b) What is the order and size of the graph, G [2]

(c) What is the adjacency matrix for the graph, G. [3]

Q2. Using the HuffmanCoding Algorithm code the following sequence of characters:

ABBBBCCAADDA

[8]

Q3. Consider the following table of distances between the cities A, B, C, D and E:

A B C D E
A – 24 16 29 23
B 24 – 37 41 58
C 16 37 – 14 23
D 29 41 14 – 31
E 23 58 23 31 –

(a) Draw a graph to represent the information in the table above. [4]

(b) Find an upper bound for the solution to the travelling salesman problem
for the six cities above using the heuristic nearest neighbour algorithm. [7]

(c) Find a lower bound for the solution to the travelling salesman problem by
removing city A. [7]
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Q4. Find the shortest path from S to T in the digraph below using Dijkstra’s algo-
rithm. Your solution should show complete workings using tables.
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[10]

3 PLEASE TURN OVER



CM0167

Q5. (a) A card is drawn at random from a regular pack of 52 playing cards: What
is the probability that it is not a picture card of any suit? [2]

(b) Two cards are drawn at random from a regular pack of 52 playing cards:

(i) What is the probability that they are a pair of aces? [2]
(ii) What is the probability that they are any pair? [2]

(iii) What is the probability that they are the same suit? [2]
(iv) What is the probability that they are both club suit cards? [2]

(c) A coin and dice are thrown together. What is the probability of a head or a
number greater than 3 being obtained? [3]

Q6. Consider a sample of size 12 about the monthly change in house prices.

0%, 4%, 3%, 3%, 4%, 1%, 0%, 2%, 0%, 1%, 1%, 0%

Calculate the absolute and relative frequency of each monthly change and draw
a vertical bar graph for the sample. [8]

Q7. Consider the following sample.

0, 2, 6, 1, 8, 4, 3, 6, 5, 4, 1, 2, 4, 5, 2

(a) Calculate the arithmetic mean x̄ and the sample variance s2. [5]

(b) Calculate the inter-quartile range IQR and the median xmed of the
sample. [4]

(c) Draw a box-plot for the sample. Are there any outliers? [6]
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Q8. Given the following vectors:

v = (−1, 4),w = (2, 3)

(a) What are the norms of v and w? [2]

(b) What is the scalar product v.w? [2]

(c) What is the angle θ between v and w? [3]

(d) What is the vector cross product v ×w? [4]

(e) What is the area of the parallelogram spanned by v and w? [2]

Q9. Calculate the determinant of the matrix

A =

1 2 3
1 1 −3
2 0 1


[7]
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