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1. Search and State Spaces
(a)
The eight queens puzzle attempts to place eight chess queens on a standard 8x8 chess board so that no queen can take another.  What is the size of the search space for the eight queens puzzle?  Explain your reasoning.
(6 marks)
(b)
Describe an exhaustive search algorithm for the eight queens problem.  You may write pseudo-code. 
(7 marks)
(c)
Describe the steepest ascent hill climbing.  Include an example.  
(7 marks)

(d)
Why does steepest ascent hill climbing often give poor results? 
(5 marks)

2. Knowledge Representation
(a)
Draw a Semantic Net to describe tableware (e.g. cups and knives).  Use at least 12 nodes and 3 types of arcs.  Include the most important types of arcs for this net.
(10 marks)

 (b)
 Using Frames, modify your tableware example to include table settings.
(5 marks)

 (c) Write a first order logic formula that instantiates class inheritance.  (You do not need to include feature inheritance.)
 (10 marks)

3. Machine Learning 
(a) The standard categorisation task is Irises.  Irises are represented by 4 features, and fall into three categories.  Here is one of each of categories:


5.1,3.5,1.4,0.2,Iris-setosa


7.0,3.2,4.7,1.4,Iris-versicolor


6.3,3.3,6.0,2.5,Iris-virginica


Here is an uncategorised iris: 

6.4,3.2,4.5,1.5



Using Euclidean distance, calculate which of the categorised Irises is closest to the uncategorised Iris. Show your work.

(6 marks)

(b) The Iris data set consists of 150 irises, 50 of each sort.  How would you do a 2-fold cross validation test using Euclidean distance?
(7 marks)

(c) Could one use a Multi-Layer Perceptron to categorise this data?  If so, describe a reasonable MLP network.  If not, explain why not.
(8 marks)

(d) If someone argued that a Deep Belief Net is always the best solution, how would you reply?
(4 marks)

4. Applications 
(a)
Two common early mechanisms for early vision processing are line detection and edge detection.   Describe how these differ.  You may describe an algorithm for both, but you may just describe how the algorithms might differ.
(8 marks)

(b)
A chatbot or chatterbot is also called a conversational agent.  How would you develop a simple chatbot for a user to interact with their bank account?
(8 marks)
(c)
In the 70s expert systems (typically rule based or case based systems) were the most widely used AI applications.  Vision, robotics, cognitive modelling, natural language processing and data mining are now widely used applications.  What has changed since the 70s to enable these systems to be industrially viable?
(7 marks)

