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Instructions to candidates

 y Do not turn over this examination paper until instructed to do so.
 y A clean copy of the computer science case study is required for this examination paper.
 y Read the case study carefully.
 y Answer all questions.
 y The maximum mark for this examination paper is [30 marks].
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Answer all questions.

1. (a)  Outline what is meant by a heuristic algorithm. [2]

(b) Identify two reasons why premature convergence may occur. [2]

2. (a)  The following example shows two tours of ten cities (A–J) that are to be used to 
produce a new tour using the order crossover (OX) method.

Parent 1

B G H D E C J F I A

Parent 2

A E I D G F J C H B

Copy and complete the tables below to calculate the offspring.

The initial sub-sequence of the offspring has been completed in the first row. [4]

Offspring

H D E C J

H D E C J

H D E C J

H D E C J

H D E C J

H D E C J

(b) Explain how the initial population size and the mutation rate will affect the probability 
that an implementation of a genetic algorithm will provide an optimal solution. [4]

3. Two selection methods used in genetic algorithms are:
 y roulette wheel
 y truncation.

Compare and contrast these two selection methods. [6]

4. To what extent do the characteristics of genetic algorithms make them an appropriate 
approach to solving the route optimization problems? [12]
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