School of Science and Technology
MIDDLESEX UNIVERSITY

EXAMINATION PAPER

Academic Year 2017/2018 (May)
CSD3939
Developing Artificial Intelligence
Prof C. Huyck
Time allowed:
3 Hours 

Total number of questions:


4 Questions



Instructions to candidates:


Answer all questions. Each question carries 25 marks.

Materials provided:



Equipment permitted:



 None
Total number of pages:


3

EXAM PAPER CAN BE REMOVED FROM THE EXAM ROOM 
	No books, paper or electronic devices are permitted to be brought into the examination room other than those specified above.

Candidates are warned that credit cannot be given for work that is illegible



1. State Spaces
(a)
Go is an adversarial game where players alternate putting down a stone.  You can play on a 9x9 board.  How big is the search space?
(8 marks)

(b)
If there was a good evaluation function for evaluating boards in the middle of a game, what would be a good algorithm for a machine to use to play go?  Name the algorithm if you can, but explain it.
(7 marks)

(c) What additional standard techniques could be used to improve the program?
(5 marks)

(d)
Expert go players play on a 19x19 board.  Until recently, it was assumed that go would be difficult for machines to play well.  What was this assumption based on?
(5 marks)

2. Knowledge Representation
(a)
Write a semantic net for the topics in CSD3939.  This should include at least 12 nodes, and 5 types of arcs, including the most important types of arcs.
(10 marks)

 (b)
Write rules for a three step traffic light (green->yellow->red->green)
(8 marks)

 (c)  A conversational agent is being designed to answer questions about mobile phones. Why would it be or would it not be wise to develop an ontology to support the agent?
 (7 marks)

3. Machine Learning
(a) Show a multi-layer perceptron that categorises inputs into two categories that are not linearly separable.  There are five floating point input values.  Describe the transfer function on the output layer.
(9 marks)
(b) If a line can separate two different sets of 2D data items, there are usually an infinite number of lines that can.  The Support Vector Machine framework suggests that a particular line is the best.  Describe that line.
(7 marks)

(c) AlphaGo, a computer program, recently beat the world go champion, and is thus the best player in the world.  AlphaGo used deep nets to learn about go.  What do you think it learned?  What did it learn from?
(9 marks)

4. Applications
(a)  There are an increasing number of flying drones.  These are often controlled remotely by a person, but the person may lose contact, so the drone must fly on its own.  What kind of sensors can the drone use to return to where it was launched?
(9 marks)

(b) The 3 queens problem is a constraint satisfaction problem with no solutions.  Place three queens on a 3x3 board so that no queen can take another.  (One queen can take another if it is on the same horizontal, vertical or diagonal line as another.)  Show that there is no solution.
(8 marks)

(c)  When is a rule based system good, and when is a case based reasoning system good?
(8 marks)

