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ATTEMPT ANY THREE QUESTIONS

Each question carries 25 marks

Question 1

a) Draw a Semantic Net for Furniture. Include a chair, at least 12 nodes, and at least the five most import types of relations.
 [12 marks]

	    12 nodes                                                                                                            3 marks

    chair node                                                                                                          1 mark

    ISA arc                                                                                                               2 marks

     Instance arc                                                                                                      2 marks

 Part of arc                                                                                                             2 marks

Other good  arcs                                                                                                    2 marks


Answer: undone
b) You can buy suites of furniture.  For example, you can buy a bedroom suite that includes a bed, chest of drawers and a chair.  Draw three frames for suites and include inheritance. 
 [7 marks]

	Slots                                                                                                                        3 marks

3 frames                                                                                                                  2 marks

inheritance                                                                                                               2 marks


Answer: undone
c) Representational efficacy means, for example, many facts can be represented by a few initial facts and some flexible rules.  Why do frames and semantic nets have representational efficacy.
 [6 marks]

	Understanding of RF                                                                                             2 marks

Semantic Net explanation                                                                                     2 marks

Frame explanation                                                                                                2 marks


Answer: undone
Question 2

a) The way your mark is calculated for this module is based solely on your mark on the coursework and the exam.  If you fail either, you are given the lower of the two marks. If you do not submit either you are given a 20. Otherwise you are given the average of the two marks.
Write a decision tree that implements this decision process.
 [8 marks]

	Question node                                                                                               3 marks

 Answer arc                                                                                                   2 marks

    Correct                                                                                                      3 marks


Answer: undone
b) Write Clips rules to implement the tree.
 [10 marks]

	Rule for first question and 1 arc                                                                    3 marks

Rule for first question and 2nd arc                                                                 2 marks

Rule for second question (both arcs)                                                            2 marks

 Correct                                                                                                         3 marks


Answer: undone 

c) Compare the use of rules to the use of a spreadsheet (like XL) for this task.
 [7 marks]

	Rules can require less info                                                                          3 marks

Spreadsheet better for data retention                                                          2 marks

Other interesting points                                                                               2 marks

Again this one is a bit flexible


Answer: undone
Question 3

a) Here is a sentence: If I have a cold or a fever, then I eat a lot. Draw a logical formula for the sentence. State the meaning of any terminology you introduce. 
 [8 marks]

	Terminology explained                                                                                     3 marks

Cold or fever                                                                                                    2 marks

 If then and complete                                                                                       3 marks


Answer: undone
b) Draw a truth table to represent your formula. 

 [9 marks]

	   8 cells                                                                                                                    3 marks

   standard if then result ok                                                                                      3 marks

   correct                                                                                                                   3 marks


Answer: undone
c) When would you use logic in Knowledge Engineering? 

 [8 marks]

	This is a complex question.  I think it is best just to award points on the quality of the answer.                                                                                                                     8 marks

For example      for legal reasoning                2 marks

       During analysis of statements                 3 marks

       Using prolog to implement a prototype    3 marks




Answer: undone
Question 4

a) A standard categorisation problem is the balance beam problem.  An example of it is that you have ten coins (of the same size) with up to five on each side. You also have a balance beam (e.g. a seesaw with five marked positions).  Given the number of coins on one side and the position, and the number of coins on the other side and position, say if the beam balances or not.  To simplify the problem, the position is an integer less than five.  Three cases are:

1: side A 3 coins position 2; side B 3 coins position 2; result balance

2: side A 3 coins position 2; side B 3 coins position 1; result not balance

3: side A 2 coins position 2; side B 4 coins position 1; result balance

Describe the features that would be put into a case based reasoning system to solve this balance beam problem.

 [9 marks]

	        4 input features                                                               3 marks

         1 output feature                                                             3 marks

         correct                                                                           3 marks


Answer: undone
b) Describe a good similarity metric for this problem.
 [8 marks]

	A metric                                                                                                 4  marks

Multiplication                                                                                         4 marks


Answer: The way it works is that distance times number must be equal to balance.  So if Ac*Ad=Bc*Bd then balance else not balance

c) What is the size of the state space for the above problem?
 [4 marks]

	     Up to                                                                                                                    4 marks




Answer: Each side has 5 positions, and each position can have 5 values + 1 for none.  So 26 on each side and they are independent, so it is 26x26 which is 676
d) What about the space shows that the balance beam problem is not a good problem for a case based reasoning system?

 [4 marks]

	Similar states do not have similar results

Up to                                                                                                                       4 marks


Answer: undone
Question 5

a) Door is a symmetric relation between two rooms.  For example, if there is a door from room R107 to R106, then there is a door from R106 to R107.  Make a Clips rule that adds symmetric facts for doors.
 [8 marks]

	A rule                                                                                                                      2 marks

A rule for R107 R106                                                                                             2 marks

A rule with 1 var                                                                                                     2 marks
The correct rule                                                                                                     2 marks


Answer: (defrule symdoor (door ?A ?B) => (assert (door ?B ?A)))
b) Here is a simplified version of the Monkeys and Bananas problem.  
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The monkey starts at Start, and has to move through the rooms to reach room 4.  Showing the goal stack and the rules applied, simulate a backward chaining run of a system that would solve this problem. 
 [10 marks]

	Start Goal                                                                                                              3 marks

A goal stack                                                                                                           2 marks

Two correct stack elements                                                                                   2 marks

 Correct simulation                                                                                                3 marks


Answer: undone
c) Using the rule from part a and the trace from part b, build an And-Or tree to describe the system.
 [7 marks]

	And node                                                                                                          2 marks

Or node                                                                                                            2 marks

Correct Tree                                                                                                     3 marks


Answer: undone
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