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Q1. Apply the binary tree sort algorithm to sort the following data

§ 2 9 12 6 4 5 1 9

and represent it with a binary tree.
How would you use the tree to sort the data in ascending and descending order?

[6]

Q2. Consider the following table of distances between the cities A, B, C, D, E and
F:

A|B|C|D|E|F

Al — | 64]38]28]42|29
B 64| — | 2746 |18 | 9
C|38|27| - |55|25| 9
D |28 (46 55| — | 12|25
E |42 (182512 | - |31
F 12919 ]9 25|31 | -

(a) Find an upper bound for the solution to the travelling salesman problem for
the six cities above using the heuristic nearest neighbour algorithm.  [8]

(b) Find a lower bound for the solution to the travelling salesman problem by
removing city A. [9]
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Q3. Consider the following table of average capacities of communication links in a
computer network:

Vertices |1 | 2|3 |4 [|5]|6|7

1 -6 | =|2|-]-|-

2 41 -16|3|2|—-]|-

3 13- |=-]-11|-

4 215 |—-|-14]|-]-

5 -13]-13|-(4|4

6 - =13|-]15|-]2

7 - =]=-1412|-
(a) Represent the above table as digraph of the computer network? [4]
(b) Using Djikstra’s algorithm, Find the shortest path from vertex 1 to all other
vertices. Express your solution as a shortest path tree. [9]
(c) Write down the routing table for vertex 1. [2]

Q4. Three bags contain red and white balls. Bag 1 contains 8 red and 2 white balls,
bag 2 contains 3 red and 4 white balls and bag 3 contains 1 red and 6 white balls.

A person wishes the draw a single ball:
(a) What is the probability that a red ball is drawn at random if all the bags’
balls are mixed together? [3]

(b) What is the probability that a red ball is picked when any one of the bags
is first selected at random? [5]

(c) Given that a red ball as been picked as described in (b) find the probability
that the ball came from bag 2 [4]
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Q5. Consider a sample of size 12 about the load of stock funds.
0%, 3%, 1%, 3%, 2%, 1%, 0%, 4%, 0%, 2%, 2%, 1%

Calculate the absolute and relative frequency of each load and draw a vertical
bar graph for the sample. [9]

Q6. Consider the following sample.
0,9, 3,2 4,7, 3,4,5,4, 3,5, 5 5,1

(a) Calculate the arithmetic mean T and the sample variance s>. [5]

(b) Calculate the inter-quartile range 1Q) R and the median x,,.q of the
sample. [4]

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

Q7. Consider the following sample of returns on stock funds.

4.5%, 2.8%, 7.8%, 6.5%, 1.3%, 0.6%, 7.3%, 2.5%,
4.7%, 3.2%, 4.9%, 6.9%, 7.2%, 4.6%, 8.7%

Divide the sample into classes of width 2 and draw the corresponding histogram.
Make a statement about the modality and the skewness of the histogram. [8]

Q8. Given the following vectors:

7= (2,4),% = (1,6)

(a) What are the norms of ¥ and w? [2]
(b) What is the scalar product v.1? [2]
(c) What is the angle ¢ between ¢ and w? [3]
(d) What is the vector cross product v x w? [4]

Q9. Calculate the determinant of the matrix

-1 4 2
B=|-25 3
-3 0 -7

[7]
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