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1. State Spaces
(a)
A case based reasoning system uses cases that have 10 binary variables.  What is the size of the search space?
(6 marks)

(b) Would a depth first search of this search space be appropriate for a case based reasoning system?
Why or why not?
(6 marks)

(c)
For the system in part (a), if an expert could generate a unique case every minute, what would be a good similarity metric for the case based reasoning system?
(8 marks)

(d)
If the cases were based on 20 binary variables, what would be a good similarity metric for the case based reasoning system?
(5 marks)

2. Knowledge Representation
(a)
Here is a statement:  If Britain leaves the EU, Britain will be economically worse off.  Write a logic formula, and a logic table for this statement.  Describe a case when the statement is false.
(9 marks)

 (b)
Draw a Frame System for sentences about eating.  Include at least 10 frames.
(8 marks)

 (c)  Write a rule based system to print out the numbers from 13 to 21.
 (8 marks)

3. Machine Learning
(a) What is a perceptron?
(7 marks)

(b) Here is an equation in 10 variables: (((3A+2B)/C)**D)*(((E/F)*G) - (5H*I))/J == -0.491045887.  If you were to develop a Genetic Algorithm to find the solution, what would the evaluation function be?  The inputs are all integers between -200 and 200. What would the genes look like?  What operators would you use to make new population members?
(9 marks)

(c) What is a 10 fold cross-validation test?  Why is it a good mechanism to test an algorithm on a data set of several hundred items?  
(9 marks)

4. Applications
(a)  How does computer vision relate to biological vision?
(9 marks)

(b) Here is a sentence: John bought the book The Jungle last Friday.  Draw a syntax tree of this sentence.  Draw a semantic frame for this sentence.
(8 marks)

(c)  A four-armed bandit, is a machine with four arms that can be pulled.  It costs a pound to pull each arm, and you can pull the arms for as long as you’d like. The money you get back from each arm may vary in number and probability, and these may change over time.  What is a good way to maximise your earnings?
(8 marks)

