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Question 1

(1.1) Describe how genetic algorithms are different from classical optimization algorithms.

(1.2) Define the two terms “Exploration” and “Exploitation” with regard to nature-inspired
computing algorithms. Briefly explain how these two properties are achieved in genetic
algorithms.

(1.3) What is the “selection pressure” in a genetic algorithm? Discuss the impact of a low
selection pressure and a high selection pressure on a genetic algorithm.

(1.4) Describe “Stochastic Universal Sampling” technique for selection of chromosomes for
mating. Explain how stochastic universal sampling is able to generate distinct chro-
mosomes in two different samples.

(1.5) Explain how “Evolutionary Strategies” are different from “Genetic Algorithms”.

[25 marks]

Question 2

(2.1) Construct the LISP S-expressions and tree structures of the following two formulae:

(a)
√
a3−b3−ab

a+b
(b)

√
b3+(b−a)−b

ab
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(2.2) Define crossover and mutation operators for the LISP S-expressions constructed in (2.1)
and apply the two operators to obtain the two offsprings of the two S-expressions.

(2.3) Suppose the probability of a mutation at a single bit position is 0.1. Calculate the
probability of surviving of the following length bit strings.

(a) 10-bit string

(b) 20-bit string

(2.4) A cricket team for Sri Lanka has to be selected via genetic algorithms without the
human intervention. The team must comprise a captain, a wicket-keeper, one all-
rounder, four batsmen, two spinners and two fast bowlers. Assume that the Sri Lankan
cricket board has a pool of players of captains, wicket-keepers, all rounders, batsmen,
spinners and fast bowlers. The GA’s task is to pick the best cricket team (11 players)
out of the pool.

(a) Explain how would you represent a cricket team as a chromosome. Note that,
when representing the chromosome you need to clearly define genes and bits.

(b) Propose a method to evaluate each team’s strength.

(c) Explain how would you crossover two teams and mutate a team in your GA.

[35 marks]

Question 3

The travelling salesman problem can be defined as follows.

Given a set of cities and the cost of travel between each pair of them, the problem chal-
lenges you to find the cheapest route by which to visit all the cities and return home to
where you began.

Suppose that you are given 7 cities (labelled as 1, 2, 3, 4, 5, 6, and 7) and the cost be-
tween each pair of cities in the following table.

City 1 2 3 4 5 6 7
1 0 5 10 15 20 5 10
2 5 0 5 20 25 10 15
3 10 5 0 15 10 5 25
4 15 20 15 0 15 25 30
5 20 25 10 15 0 15 25
6 5 10 5 25 15 0 5
7 10 15 25 30 25 5 0
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(3.1) What is the size of the search space of this problem?

(3.2) Represent the problem domain as a chromosome.

(3.3) Define a fitness function to evaluate the chromosomes performance.

(3.4) Define crossover and mutation operators for this problem.

(3.5) Run the GA (with population size N = 6, crossover probability pc = 0.8 and mutation
probability pm = 0.1) for two generations. Note that, you must write each step in your
answer.

[40 marks]

——-END——-
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