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1. State Spaces
(a)
The missionaries and cannibals problem involves three missionaries and three cannibals crossing a river.  Only two people can be in the boat at the same time, and the cannibals can never outnumber the missionaries on either side of the river. About how many states are there in this problem?  Give some of your reasoning.
(9 marks)

(b)
Perform a breadth first search on this space looking two moves ahead.
(8 marks)

(c)
Could you perform a minimax search on this problem?  Explain why or why not.
(8 marks)

2. Knowledge Representation
(a) Draw a Semantic Net for automobiles.  Include 12 nodes, and at least five types of arcs.  Include the most important types of arcs.
(11 marks)

 (b)
Write a series of rules that describes the behaviour of British traffic lights (red, red and amber, green, amber, red…).
(7 marks)

 (c) When is it wise to develop a new XML language?  Provide an example.
 (7 marks)

3. Machine Learning
(a) A self organising map (SOM) uses a distance measurement to find the distance between two data points.  Find the Euclidean distance between the 3D points (5,4,7) and (-5,10,3).
(4 marks)

(b) How does a SOM represent the data it is trained on?
(8 marks)

(c) What is the Mexican hat function, and how is it used in SOMs?
(7 marks)

(d) A support vector machine often makes use of a kernel function.  What is the kernel function used for?
(6 marks)

4. Applications
(a) Many computer vision problems rely on static pictures.  How are these pictures typically represented?  
 (8 marks)

(b) Perhaps the largest AI application is Big Data, and the set of current algorithms with the most interest for addressing large data problems is types of Deep Nets.  Are Deep Nets the best solution to all machine learning problems?  Why or why not.
(9 marks)

(c)  Cognitive models are ways of representing human behaviour.  How would someone develop a cognitive model of multiplication?
(8 marks)

