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Q2

(a)

(b)

(c)

(d)

(e)

()

(a)

(b)

(c)

(d)

(e)

Specify the algorithm design technique type of the merge sort algorithm.
(3 marks)

Write a merge sort algorithm for a set of numbers fana ..., aa).
{4 marks)

Show the steps to sort the numbers {8, 13, 7, 16, 10, 22, 5 using the
merge sort algorithm:.

(5 marks)
Estimate the best case complexity of the merge sort algorithm.

(4 marks)
Estimate the average case complexity of the merge sort algorithm.

(4 marks)
Estimate the worst case complexity of the merge sort algorithm.

(4 marks)

Write a recursive algorithm for computing a" where « is a nonzero real
number and # is a nonnegative integer.
{5 marks)

Write a recursive algorithm for finding the minimum or smaller x of a finite
set of n integers.

(5 marks)
Estimate the time complexity of the algorithm in Q2(b).

(5 marks)
Construct a recursive version of a binary search algorithm.

(5 marks)

Use the algorithm in Q2(d) to search for the number 20 in the set fls 2 3;
5, & T 8 10, 12, 13, 15, 16, 18, 18, 20, 223.
(5 marks)
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y Q3 Answer Q3(a) to Q3(e) based on Figure Q3.

(a)

(b)

(c)

(d)

(e)

Figure Q3
Find the adjacency matrix of the weighted graph.
(5 marks)
Find the adjacency list of the weighted graph.
(5 marks)
Find the shortest path between the vertices A and G using Dijkstra's algorithm.
(5 marks)
Write a Prim's algorithm for Minimum Spanning Tree (MST).
(5 marks)

Estimate the time complexity of the Prim's algorithm for MST based on the
answer in Q3(d).
(5 marks)

- END OF QUESTIONS -
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