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1. State Spaces
(a)
A particular system using genetic algorithms represents its solutions by a gene of digits (0-9) of length 10.  How many different solutions are there?
(8 marks)

(b)
Assuming that each solution could be tested in a second on your computer, could you exhaustively search the space in this calendar year on your computer?  Why or why not.
(7 marks)

(c)
If this system finds good results, what are the key properties of the state space that enable it to do so?
(10 marks)

2. Knowledge Representation
(a)
Name six types of arcs in semantic nets.  These should be the most important types of arcs.
(8 marks)

 (b)
Write a logical formula for the statement: If Chris is wearing white shoes, it is the summer.
(5 marks)

 (c)  Write a truth table for the statement above (part 2b). 
 (5 marks)

(d)  MathML(the mathematical markup language) was the first XML language recommended by W3C. It is used to describe mathematical formulas in documents.  Why is it useful? (I don’t expect you to know much about MathML in particular.) 

 (7 marks)

3. Machine Learning
(a) There are two sets of two dimensional data (-1,3; -4, 5; -3, 7) and (1, 2; 5,9; 19,8).  (The first point in the first set is (-1,3).) Plot the points and draw a line that separates these items.  
(7 marks)

(b) How would a single perceptron separate two sets of two dimensional data?
(9 marks)

(c) Why are deep belief nets so successful at learning complex tasks (such as speech recognition) from large data sets?
(9 marks)

4. Applications
(a)  One of the key problems in machine natural language processing is understanding the semantics, or meaning of words and sentences.  Why is this so difficult for a machine?
(9 marks)

(b)  A Tesla robotic car was involved in a fatal car accident in 2015.  Describe how that car might have worked, and how it might have gone wrong.    
(8 marks)

(c)  The engineer who has been running the ancient heating system in the Town Hall is retiring after maintaining that system for 40 years.  How would you determine if it might be useful to build an expert system to help the new engineer who is replacing him? 
(8 marks)

