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SOLUTIONS – NOT FOR STUDENT EYES

Solutions for Module Number: BIS 2040

Module Title: Knowledge Based Systems

Module Tutor’s Name: Christian Huyck

Examiner:

Time allowed: 2 hours

Total number of questions: 5 questions, students answer 3

Example Solution Format

ATTEMPT ANY THREE QUESTIONS

Each question carries 33 marks.  You get one point for putting your name and student number on the paper.

Question 1 

a) How would you determine whether a particular task could be readily solved by a rule based system?

[7 marks]

Learn about the problem by speaking to a domain expert                                    3 Marks

Find if there are rules covering a range of situations                                            2 Marks

See if the task is of moderate complexity                                                                2 Marks

Sample Answer:

To determine if a task can be solved, one needs to understand the task.  The best way to understand a task is to speak with a domain expert.  If the domain expert describes the task as proceeding by a series of rules, the task may be appropriate for a rule based system.  However, complexity is another factor, and tasks of moderate complexity (20 minute phone conversation) are best suited for all expert systems.  You should also be able to discover the complexity from the domain expert.
b) In class we drew semantic nets for among other things animals. Draw a semantic net that describes at least 8 different Expert Systems.   Your answer should explore both your knowledge of Expert Systems and of semantic nets.  If you want to show a feature of semantic nets that does not fit in with the domain, mark it with example.
[18 marks]

Split of rule based and case based                                                             3 Marks

Inheritance                                                                                                  3 Marks

Default knowledge                                                                                      3 Marks

Use of instance-of arcs                                                                                2 Marks

Quality of Properties                                                                                 3 Marks

Correctness of instance-of nodes                                                              2 Marks

Correct inclusion of hybrid systems                                                        2 Marks

Sample Answer:

Blah blah

Question 2 

a) Monkeys and Bananas:

Here is a picture of the building; the little rectangles are doors.  The monkey wants to eat the bananas (he can move himself, move the crate, grab the bananas, and eat the bananas).  He can only reach the bananas if he is standing on the crate below them.  What are the data items that you would use for this problem, and their values?


[8 marks]

 Monkey Location                                                                                             2 Marks

 3 Marks outside, rm1-rm4, on the crate                                                        2 Marks

 Crate Location                                                                                                  2 Marks

 Elsewhere, under bananas                                                                               2 Marks

Sample Answer:

Blah blah

b) Write the rules that enable the monkey to go from the door to get the bananas. 

[12 marks]

Move out-to-room1 room1-room 2 etc.                               4 Marks

Move crate                                                                             3 Marks

Grab bananas                                                                        3 Marks

Eat  bananas                                                                          2 Marks

Sample Answer:

Blah blah

c) Trace the rule firings showing the actual behaviour of the monkey. 

[5 marks]

Moving between rooms                              1 Marks

Move Crate                                                  1 Marks

Climb on crate                                             1 Marks

Grab bananas                                              1 Marks

Eat bananas                                                 1 Marks

Sample Answer:

Blah blah

Question 3 
a) Write a series of Frames to describe modules in the School of Computing Science.  Describe BIS2040, BIS 1500 and BIS 1000.  Include 5 features including the percentage of the module grade devoted to coursework and to exam.  Also show a default Frame and how all the Frames relate
[9 marks]

Description of 1st module                                                                   2 Marks

Description of 2nd and 3rd modules                                                   2 Marks

Use of features                                                                                    1 Marks

Use of inheritance                                                                               2 Marks

Description of Default Frame                                                            2 Marks

Sample Answer:

BISXXXX

Course Title:

Module leader:

Percentage coursework: 50%

Percentage exam: 50%

Credits: 20

Others inherit from BISXXXX

BIS1000

Course Title: Intro to BIS

Module leader: Donna Mojab

Percentage coursework: 100%

Percentage exam: 0%

Credits: 20

BIS1500

Course Title: Business Information Systems

Module leader: Russell Pearson

Percentage coursework: 50%

Percentage exam: 50%

Credits: 20

BIS2040

Course Title: Knowledge Based Systems

Module leader: Chris Huyck

Percentage coursework: 50%

Percentage exam: 50%

Credits: 20

b) Using these frames, write several rules that show which modules a 2nd year computing science student can take.

[8 marks]

Reasonable rules                                                                                3 Marks

Reference Frames                                                                              3 Marks

Use of variables in rules                                                                    2 Marks

Sample Answer:

Blah blah

c) This system would be used by students to select the modules they wanted to take. How would you go about designing an expert system that described all of the modules at Middlesex University?

[8 marks]

Gather data from a domain expert                                                                           2 Marks

Discover if the expert did this via rules or examples                                              2 Marks

Design a prototype                                                                                                     2 Marks

Test the prototype on blind samples and with the expert                                      2 Marks

Sample Answer:

Blah blah

Question 4 

a) Write a decision tree that determines your mark for this module based on the exam and course work.  Note that you fail the module if you fail one component.

[7 marks]

Fail Exam                                                                                                2 Marks

Fail Coursework                                                                                     2 Marks

Correct Branching                                                                                 2 Marks

Total grade if passed based on average                                                3 Marks

Sample Answer:

Blah blah

b) Write a rule based system that implements this.

[9 marks]

Use of features and values                                                                                                3 Marks

Setting the result                                                                                                                2 Marks

Correct Use of Rules                                                                                                         2 Marks

Correct system (yes this conflates with part a)                                                               2 Marks

Sample Answer:

Blah blah
c) Would you use forward chaining, backward chaining, or interleaved?  Describe why or why not each of these.

[9 marks]

Backward chaining is correct                                                                            2 Marks

Because it reduces user input                                                                             2 Marks

Forward is reasonable because there are only 2 inputs and it’s easier          2 Marks

Interleaved is wrong because it is much to complex                                        3 Marks

Sample Answer:

Blah blah
Question 5 

a) Write a function (in any language or in psuedo-code) that evaluates a series (array or list) of boolean variables and returns whether the OR of them is true or false. 

[7 marks]

Markers Note: I've intentionally asked this very similar part of the question from the Jan 03 exam. Both are important and I'd like to have people facile with boolean algebra

True and False returns                                                                                              2 marks

Handles and for 2                                                                                                       2 marks

Deals with more than 2                                                                                               2 marks

Works                                                                                                                           1 marks

Sample Answer: 

Boolean MyAnd (Variables[] boolean, length int)

{

   for (int I=0; I++; I<length)


if (Variables[I]) return True;

   return False;

}

b) Design a case based reasoning system where the cases are described by features that only have true and false values.   This system would be for automatically placing a student into the appropriate module based on their performance on a true or false exam.

[12 marks]

The features correspond to a correct answer on the exam                                        3 Marks

Unfilled questions are incorrect                                                                                   1 Marks

An extra feature is needed for module assignment                                                    3 Marks

That feature is what is guessed in the test case                                                          2 Marks

The case base should have several students for each module                                   3 Marks

Sample Answer:

Blah blah

c) What case comparison metric would you use, and why would you use that mechanism?

[6 marks]

A simple distance-like measurement would be good                                                      2 Marks

All features are roughly equally weighted                                                                       2 Marks

Small number of categories is important                                                                         2 Marks

Sample Answer:

Blah blah
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