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1. This question is concerned with Local Search methods. 


       (25 marks)

(a) With reference to the Travelling Salesman Problem explain what is meant by combinatorial explosion and what effect this has on finding an optimal solution?











     [5 marks]

(b) Using the travelling salesman problem as an example, define the following terms with relation to the ant algorithms:




       [15 marks]
i)
Visibility

ii)
Evaporation

iii) Transition probability

(c) Write brief notes on each of the following. State on which aspect of the real world each of them is based.





       [5 marks]

i)
Tabu search

ii)
Hill climbing

iii) Simulated annealing

2.
This question is concerned with general concepts and methods. 
       (25 marks)       









       
(a) Explain and compare a genotypic representation and a phenotypic representation. Give an example of each.




[5 marks]

(b) Outline the similarities and differences between genetic algorithms and genetic programming.








[5 marks]

(c) Outline the similarities and differences between genetic algorithms and evolutionary strategies.






         [4 marks]
(d) What is the main difference(s) between simulated annealing and hill climbing?
[6 marks]

(e) Many of the search methods presented in the lectures had as their basis some aspect of the real world. Propose an idea for a search algorithm based on some natural process or animal behaviour. Discuss how your method could be realised in a computer implementation in solving, say, the TSP.

         [5 marks]
3.
This question is concerned with technical descriptions. 

       (25 marks)

(a) Explain the following Evolutionary Strategies notations:
[3 marks]

i)
(1 + 1) ES

ii) ((+() ES
iii) ((,() ES
[image: image1.wmf]
(b)
Describe and show a hill climbing algorithm?



        

[5 marks]

(c) How would you change the algorithm developed in (b) so that simulated 

annealing can be used as a search method?



         

[5 marks]

(d) One aspect of a simulated annealing cooling schedule is the temperature. 

Discuss the following:






       

i)
What is the effect of having the starting temperature too high or too low?

        [4 marks]

ii)
How do you decide on a suitable starting temperature?

        [6 marks]


iii)
How do we decide on a final temperature?

        [2 marks]

4.
This question is concerned about detailed explanation of techniques and algorithms.
   











       (25 marks)

(a)
Describe how ants are able to find the shortest path to a food source.











        [8 marks]


[image: image2]
(b)
One-Point Crossover is not suitable for The Travelling Salesman Problem (TSP).  

Why is this?








         

[4 marks]

(c)
Give a description why an order-based crossover operator is suitable for the TSP, and by an example show how it works.












         [6 marks]

(d) What the probability of accepting the following moves? Assume the problem is trying to maximise the objective function.     



         [7 marks]


	Current Evaluation
	Neighbourhood Evaluation
	Current Temperature

	100
	95
	20

	350
	325
	10

	23
	54
	276

	19
	5
	3


5.
This question is concerned with basic concepts



       (25 marks)

(a)
Suggest five suitable problems, other than the travelling salesman problem, that an ant algorithm could be used to solve. Select one of them and briefly explain how an ant algorithm is applicable? 







[5 marks]

(b)
Show the components of a fuzzy system and their interrelations.      
[5 marks]
(c)
Define fuzzification and explain it in details by an example.
         
[5 marks]

(d)
Explain why fuzzy logic reduces the design development cycle.
         
[6 marks]

(e) Write down main characteristics of a good representation.

         

[4 marks]

6.
This question is concerned with applied methods



       (25 marks)

(a)
Write down five of the most common kinds of semantic net

       

 [5 marks]

(b)
Represent the sentence “A dog is greedily eating a bone” using conceptual dependency theory and notations.




                   

        [5 marks]
(c)
Suggest a real-world problem and define the following for solving it using  GA.

i)
What is the nature of the problem and its complexity?

        

         [2 marks]

ii)
How GA can be used to deal with the complexity?

         [9 marks]

a.
How the representation is defined (phenotype, genotype)?

b.
What are candidate solutions (population)?

c.
How to evaluate each population?

d.
What is the fitness value due to the objective function?

e.
How members can survive and be omitted (selection)?

f.
How the new individual is generated (crossover, mutation)?

iii)
What is the termination condition?



        

 [2 marks]

     iv)
Related discussions, such as;




         [2 marks]

i. What are your limitations?

ii. What are your main concerns during the design process?
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