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ATTEMPT ANY THREE QUESTIONS

Each question carries 25 marks

Question 1

Automobiles, trucks and motorbikes all have some things in common.  

a) Draw a semantic net that shows these vehicles, their relationships and their most important parts.  Use at least 12 nodes and the five most important relations.

	  ISA                                                                                                      2 marks

  12 nodes                                                                                             4 marks

  instance                                                                                              1 marks

  Partof                                                                                                  3 marks

  Other good relations                                                                           2 marks




 [12 marks]

answer:
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b) Develop rules in Clips format that show all the parts of a motorbike.  State the format of your facts. Remember that parts can be subcategorised too.
	  Reasonable fact structure                                                                          3 marks

  Rule for direct printout                                                                               3 marks

  Rule for inheritance                                                                                   3 marks

  Rule for inherited motorbike                                                                      4 marks




 [13 marks]

Answer:
Facts

(part-of motorbike seat)

(isa seat leather-seat)

(defrule showparts (part-of motorbike ?x) => (printout t ?x “ is a part of a motorbike”))

(defrule inherit2 (isa ?x ?y) (isa ?y ?z)=> (assert (isa ?x ?z)))

 (defrule inherit (part-of ?bike ?x) (isa ?x ?y) => (assert (part-of ?bike ?y)))

(defrule inherited-motorbike (isa motorbike ?x) (part-of ?x ?y) => (printout t ?y “is a part of a motorbike”)
Question 2

Here is a sentence: Except as required by law, the Work is licensed by the Licensor on an "as is" and "as available" basis and without any warranty of any kind, either express or implied.
a) Write a logic formula for this sentence.

	As is and as available                                                                                   3 marks

Without warranty                                                                                           3 marks

Required by law                                                                                            2 marks

Correct connectivesle                                                                                   2 marks


 [10 marks]

Answer:  -L or I&A&N 
Where L is as required by law, I is the work is licensed by the licensor on an as is basis,

A is the work is licensed by the licensor on an as available basis, and N is there is no warranty either express or implied.  There are other correct answers.
b) A system for the analysis of legal documents for truth is proposed.  What are the key phases to the development of this system?

	    Any cyclic development cycle                                                          3 marks

    Design and Implementation                                                             2 marks

    Knowledge Engineering                                                                   2 marks

    Testing                                                                                             1 mark


 [8 marks]

Answer: There are a host of important phases that are needed to develop a system.  Some initial questions need to be asked about whether it is viable and economically useful.  A similar early question is what type of system to develop, for example a rule based system or a case based system.  The really important phases for development are typically gone through cyclically like the waterfall method; there is design, implementation and testing. A part of the development process that is particularly important for expert systems is knowledge engineering.  Experts need to be consulted to gather information at all stages.
c) Do you think this system can succeed?  Why or why not? 

	   Caveat: there is no right or wrong answer here.

    There is a lot of complexity                                                               2 marks

    Interaction with the user is important                                                1 mark

    Natural Language is notoriously difficult                                           2 marks

    Truth can be really slippery                                                               2 marks


 [7 marks]
Answer: I suspect that a system can succeed to some degree in this task, but it is unlikely that a system could entirely automatically determine the truth value of text.  The domain is really complex and thus will need a lot of knowledge.  Natural language is notoriously difficult to process and it is likely that any system that works on this premise will fail at least occasionally.  Finally, truth is also difficult with some things being more true than others; this means that it will be difficult to build a perfect system.  One reason to suspect that it is difficult to build a perfect system, is that no person is perfect and doing this task.  On the other hand a system that supports a person in this task could probably be developed as it could fall back on a person’s expertise.

Question 3
Typically, British students take A-level exams before they enter University.  They take exams in range of subjects such as Maths, Computing, English and History.  For each exam they can receive a grade between A and E or a U.  It may be possible to select the best type of undergraduate degree (e.g. BIS) for a student based solely on their A level results.  

a) Design a CBR system that predicts a student’s undergraduate degree based solely on the results of their A-level exams.  Make sure to describe the similarity metric.
	Input features of exams and marks                                                              4 marks

Output feature of degree                                                                              3 marks

A reasonable similarity metric                                                                      4 marks

A good metric  (my answer has the numbers)                                             4 marks




[15 marks]

Answer: Each case would be represented by a unique ID, a series of subject mark pairs (one for each exam) and the output feature of their undergraduate degree.  A simple similarity metric would be a distance metric with each exam subject being given a number and each grade being given a number.  It is obvious how the grades could be aligned (A 1, B 2 etc.) but the subject is more complex.  Related subjects need to be grouped together.  A simple linear numbering may be insufficient for good categorisation.  
b) What is the size of the search space?  What is the critical feature of the search space that will make this system work effectively? 
	Right size                                                                                                   3 marks

Size reasonably explained                                                                        2 marks

Things that are categorised together have the same results                    5 marks


 [10 marks]

Answer:  Assuming there are 20 possible exams, 6 marks, and students can take 3 exams, the size of the space is 20x20x20x6x6x6.  Students may only take one or two exams, so the size is the above + 20x20x6x6 + 20x6 but the top dominates.  

The critical feature is that nearby elements in the space have the same output results.  For example, assuming a student who got a B in History, an A in CS and a C in English did a BIS degree, it should be likely that a student who got a C in History an A in CS and AB in English also does a BIS degree. 

Question 4

a) What are the advantages and disadvantages of rule based languages and structured programming  languages (like Java or C).
	Easy to get information for a RBS                                   2 marks

Hard to build large RBSs                                                  2 marks

Hard to get info for structured                                          2 marks

Easier to develop large structured systems                     1 mark




 [7 marks]

Answer: rule based systems are easy to get information for but it is complex to develop large rule based systems.  So, a programming novice can easily provide information for a rule based system.  On the other hand it is difficult for a programming novice to develop a structured program, but it is easier for a programming expert to develop large structured systems (easier than a large rule based system).
Here is a list of numbers (35, 47, 13, 7, 8).
b) Write facts to represent these numbers.  Then write rules that sort these numbers into ascending order (e.g. 7, 8, 13, 35, 47).  More points will be awarded if the rules will work for any list of five integers. 

	Represent list                                                                                                      3 marks

Sort this list                                                                                                         3 marks

Sort any 5 element list                                                                                        4 marks


10 marks]

Answer: (list 1 35) (list 2 47) (list 3 13) (list 4 7) (list 5 8)

(defrule  sort ?f1<-(list ?pos1 ?val1) ?f2 <- (list ?pos2 ?val2)  (test (< ?pos1 ?pos2)) (test (> ?val1 ?val2)) => (assert (list ?pos1 ?val2)) (assert (list ?pos2 ?val1)) (retract ?f1 ?f2))

c) Explain two conflict resolution schemes.  Explain how the above rules will run differently in the two different schemes.   If they run the same, modify the rules (or add new ones) so that they run differently.

	  Scheme 1                                                                                                          2 marks

  Scheme 2                                                                                                          2 marks

  Working Example                                                                                              4 marks


 [8 marks]

Answer: One conflict resolution scheme is specificity (the more conditions the more likely the rule is chosen), and another is order of rule input.  In the above case there is only one rule so it doesn’t matter.  
(defrule A ?f1 <- (initial-fact) =>  (assert (A)) (retract ?f1))

(defrule B ?f1 <- (initial-fact)(initial-fact) =>  (assert (B)) (retract ?f1))

With these rules specificity will choose rule B and leave just B as a fact.  Order will choose rule A and leave just A as a fact.  Both A and B prevent the other when they fire by eliminating the others support.

Question 5 

Here is a piece of text from http://www.catb.org on how to ask questions:

Choose your forum carefully

Be sensitive in choosing where you ask your question. You are likely to be ignored, or written off as a loser, if you:

· post your question to a forum where it is off topic

· post a very elementary question to a forum where advanced technical questions are expected, or vice-versa

· cross-post to too many different newsgroups

· post a personal email to somebody who is neither an acquaintance of yours nor personally responsible for solving your problem

Hackers blow off questions that are inappropriately targeted in order to try to protect their communications channels from being drowned in irrelevance. You don't want this to happen to you.

The first step, therefore, is to find the right forum. Again, Google and other web-searching methods are your friend. Use them to find the project web page most closely associated with the hardware or software that is giving you difficulties. Usually it will have links to a FAQ (Frequently Asked Questions) list, and to project mailing lists and their archives. These mailing lists are the final places to go for help, if your own efforts (including reading those FAQs you found) do not find you a solution. The project page may also describe a bug-reporting procedure, or have a link to one; if so, follow it.

Shooting off an email to a person or forum which you are not familiar with is risky at best. For example, do not assume that the author of an informative web page wants to be your free consultant. Do not make optimistic guesses about whether your question will be welcome — if you are unsure, send it elsewhere, or refrain from sending it at all.

When selecting a Web forum, newsgroup or mailing list, don't trust the name by itself too far; look for a FAQ or charter to verify that your question is on-topic. Read some of the back traffic before posting so you'll get a feel for how things are done there. In fact, it's a very good idea to do a keyword search for words relating to your problem on the newsgroup or mailing list archives before you post. It may find you an answer, and if not it will help you formulate a better question.

Don't shotgun-blast all the available help channels at once, that's like yelling and irritates people. Step through them.

Know what your topic is! One of the classic mistakes is asking questions about the Unix or Windows programming interface in a forum devoted to a language or library or tool that is portable across both. If you don't understand why this is a blunder, you'd be best off not asking any questions at all until you get it.

In general, questions to a well-selected public forum are more likely to get useful answers than equivalent questions to a private one. There are multiple reasons for this. One is simply the size of the pool of potential respondents. Another is the size of the audience; hackers would rather answer questions that educate a lot of people than questions which only serve a few.

Understandably, skilled hackers and authors of popular software are already receiving more than their fair share of mistargeted messages. By adding to the flood, you could in extreme cases even be the straw which breaks the camel's back — quite a few times, contributors to popular projects have withdrawn their support because the collateral damage in the form of useless email traffic to their personal accounts became unbearable.

a) If you want to build a system that does this automatically, you must determine the important features of an information source.  According to the text, what are the important features?  Give at least 10 features.
	  Reasonable features                                                                                  1 mark each


 [10 marks]

Answer:

Forum

   Topic of forum

   Sophistication of forum

   Know the forum

   Size of forum

Number of times you ask questions

   How close together (in time) your questions are

Know the person your asking 

Read old FAQs or other such things

Know your topic

Web search to find places to ask your question
b) Draw a decision tree for posting a question.
	Reasonable tree                                                                                                3 marks

Select a forum                                                                                                   2 marks

Repeat if necessary                                                                                          2 marks

Get a good answer(to your question)                                                                1 mark


[8 marks]

Answer:

Know Question ---no--> explore forums

 |

yes

 |

V

Know forum  ---no ( use google

 |

yes

 |    |

V                                         

Found answer in forum  ----yes( done

 |                      ^         

no                    |-------------------------| ------------|

 |                                                     |                |

V                                                     |                |

Is forum appropriate ----no-----------|                |

 |                                                                      |

yes                                                              after a reasonable time

 |                                                                      |

V                                                                     |

Post question and is answered -------------no -|

 |

yes

 |

V

done
c) How would you represent questions that you might ask and places to ask these questions in facts?  Give examples of 3 questions and 3 places.
	  A reasonable answer to representation                                   3 marks

  Six examples                                                                           2 marks

  A sound  answer to representation                                         2 marks




[7 marks]

Answer: A reasonable way to represent questions and forums is a list of terms that increase in specificity.  For example a question about how to allocate space in C could be represented by (Computers, Programming Languages, C, Memory Allocation).  Forums could be represented in the same way, though it might be useful to have more than one term at a level.  So a user group on C programming language problems might be represented by (Computers, Programming Languages, C), and an expert in solving programming problems might be represented by (Computers, Programming Languages (C, C++, Java)) where C, C++ and Java are the things that person is expert in.  It might also be reasonable to add a type feature to Forums.  So the user group would have user group, the programmer person and a FAQ list on java applets would be (FAQ, computers, programming Languages, Java, Applets).  Two other questions would be how can I get clips to open a file? (Computers, Programming Languages, Clips, file, open), and how can I generate my own Caspian similarity metric (Computers, Programming Languages, CBR, Caspian, similarity metric).  
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