AKSARAY UNIVERSITYPRIVATE 

EEBM 568 Expert Systems
Take-Home Examination
________________________________________________________________________

Instructor: Prof.Dr. Mehmet R. TOLUN            Date: 26.04.2016 

                      
                 Time Allowed: until April 28th 2016, 15:30
Name and Surname:……Haval S. Abdullah
Student Number:..152335805

  (
This exam paper contains 3 questions.


(
Answer all questions.

	Question


	Mark Gained

	Q1
	

	Q2
	

	Q3
	

	Total


	


--- Good Luck ---

Q1.(30 pts) In the lectures we have seen through an example that forward and backward chaining can be combined to produce a kind of mixed chaining. Suppose that another method uses the following procedure:

1. The default method of chaining is always backward chaining.

2. Rules are not partitioned according to whether there is a priority according to forward or backward chaining.

3. Whenever a rule is fired, the premises of all remaining rules are examined to if they may be fired (i.e. we revert to forward chaining). If so, they are fired. If not, we continue backward chaining.

Use this procedure to deal with the following rule set used in the lectures http://ari.cankaya.edu.tr/~agorur/AI/AI/~ceng462/303/lect/chp7.html#7.5
R.1 IF F AND H THEN K

R.2 IF E AND A THEN K

R.3 IF E AND B THEN H

R.4 IF A AND G THEN B

R.5 IF B AND D THEN H

R.6 IF G AND D THEN E

R.7 IF A AND B THEN D

R.8 IF A AND C THEN G

Note that K is the final goal and backward chaining would normally start with R.1. However, since A and C are both known prior to the consultation session, we may immediately fire R.8 to begin the process.

SOLUTION:

Facts



Rules Fired

Answer Q1:
Forward and Backward chaining
[image: image1.emf] 

Rule 1:  F & H              K

[image: image2.emf] 

Rule 2:  E & A              K
[image: image3.emf] 

Rule 3:  E & B              H
[image: image4.emf] 

Rule 4:  A & G              B
[image: image5.emf] 

Rule 5:  B & D              H
[image: image6.emf] 

Rule 6:  G & D              E
[image: image7.wmf] 

 

Rule 7:  A & B              D
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Rule 8:  A & C              G
[image: image9.emf] 


                                  Back word chaining
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Data               Decision
Forward chaining  
Forward chaining  
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Fact (data)                 Rule                            Conclusion 
 A= 1                     if   a = 1  and    b= 2   then    c = 3          d = 4
  B = 2                    if   c = 3 then    d= 4

[image: image15.emf] 

Back word chaining 
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Sub goal                   Rule                   Goal

A = 1                         if    a = 1    and       b = 2 then  c = 3     d = 4

B = 2                         if    c = 3     then      d = 4
[image: image18.emf] 

Problem                    Prove           if   A  and   C    are   True    then     K  in  True
1- Data Base                                                                  Knowledge base                                       
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                                                                           Find  G

                                                             Match
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2-                                       Find B                                           3-          
Match                                                                                                      Match                                         Find D                                          
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4- 








5- 
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Match                                            Find   E                                                   Match                                        Find  H
6-              








7- 


 Goal

                                                     Find K

Facts                                                       Rule                     Find
A & C                                                      R 8                          G

A & C & G
       
 R 4                          B

A & C & G & B

  R 7                         D

A & C & G & B & D

  R 6                         E

A & C & G & B & D & E

  R 5 & R 3             H

A & C & G & B & D & E & H

  R 2 & R 1             K

Q.2.(10 pts) Write a sample rule from your project (if you haven’t decided on the project topic yet, then write a sample rule on your intended project)

Answer Q2:
· Introduction

·  Why your topic is important (convince us!)

· Where is it used? Applications

· What you will talk about/do

· Overview of the rest of your paper (section 2 covers...section 3 presents...)

· Background

· Any relevant and specific in fo e.g. hardware statistics, equipment used

· What other people had to say on this topic(s)(be sure to cite your references, and quote as appropriate)

· You are expected to discuss the books and papers that you include in your references. You must also cite them. If nothing else, include a brief rationale explaining why you thought it was useful.

·  What other people did on this topic (or related topics)

· Problems and shortcomings of their work

· How your work is different and better

· Project

· Your approach to the problem

· What you did

· Design- what you already had (and where it came from)
- what you added/changed
- for parts, include close-up drawings (e.g. Magic screenshots)

· What did/didn't work?

· Include graphs, equations, pictures, etc. as appropriate

· Results Include relevant observations, measurements, and statistics. For example, for the VLSI Class: Include statistics such as timing information if available by simulation, or if not, your own analysis about critical path, delays, and clock cycles. Be sure to include size information: the total size of the circuit measured (X lambda by Y lambda), and the transistor count.

· Summary

· Try to draw together the intro, background, and project sections.

· How do they all relate together? (They may appear to be disjoint sections to an unfamiliar reader).

· Restate important results

· Conclusions

· What was accomplished / learned

· What you would have done differently

· Future work
· References

· You should include a number of books and papers that were useful. If no number if specified, then include at least 5 books or papers. (If this is a group project, include at least 5 per person.) Webpages do not count toward this minimum number. Wikipedia is not appropriate, and you will be penalized if you include it.

· Cite the papers/books that you used

· Anything you found useful

· Include textbooks from class if you want

Q.3(60 pts). You are just starting a quiet evening at home when an old friend calls to announce he is coming over for   dinner at your place. This being a big surprise, you immediately undertake emergency dinner preparations.


Within a few minutes, you have managed to load up the BARTENDER expert system on your PC so that you can select a drink. 


BARTENDER is a backward‑chaining production system with rules given below. Note that when more than one rule has a consequent matching the current problem, those rules are tried in the order given in the list.

Rule 1:
 IF     expensive wine is selected 

        
AND    it is 31st of December

        
THEN   champagne

Rule 2: 
IF     expensive wine is selected    

        
AND    first meal is steak

        
THEN   red wine 

Rule 3: 
IF     cheap wine is selected 

       
AND    first meal is chicken

        
AND    guest is not well‑liked

        
THEN   apple wine

Rule 4: 
IF     cheap wine is selected

        
AND    first meal is unknown


THEN   pink wine

Rule 5: 
IF     beer is selected 

        
AND    first meal is Mexican beans

        
THEN   Spanish beer

Rule 6: 
IF     beer is selected 

        
THEN   Tuborg

Rule 7: 
IF     guest is concerned about his health

        
THEN   Efes  

Rule 8: 
IF     guest is concerned about his health

        
AND    carrots are not to be served

        
THEN   carrot juice

Rule 9: 
IF     wine is selected

        
AND    guest should be impressed

        
THEN   expensive wine

Rule 10:
IF     wine is selected

        
THEN   cheap wine

Rule 11:
IF     guest is sophisticated

        
THEN   wine

Rule 12:
IF     first meal is Mexican beans

        
THEN   beer

Rule 13:
IF     guest is not well‑liked

        
AND    first meal is provided by Restaurant X

        
THEN   beer

Rule 14:
IF     true

        
THEN   water

BARTENDER's hypotheses are as follows:

     ‑ champagne

     ‑ red wine

     ‑ pink wine

     ‑ apple wine

     ‑ Spanish beer

     ‑ Tuborg

     ‑ Efes

     ‑ carrot juice

- water

Now here are some facts to assume true, if an inquiry is made:

     ‑ first meal is provided by Restaurant X

     ‑ first meal is Mexican beans

     ‑ guest is not well‑liked

     ‑ guest is sophisticated

     ‑ it is 31st of December

     ‑ first meal is chicken

And here are some facts to assume false, if an inquiry is made:

     ‑ carrots are not to be served

     ‑ first meal is unknown

     ‑ guest is concerned about his health   

     ‑ guest should be impressed

     ‑ first meal is steak

Note that:

     1. In working this problem, remember that the BARTENDER program has no means for problem solving except using the rules.

     2.  Assume that a user answers questions using BARTENDER's hypotheses given above. 

     3.  Assume BARTENDER's control structure is such that it never asks the user if an assertion is true if there is any rule with that assertion in its THEN part. If there are such rules, but none verifies the assertion, the assertion is assumed to, be false.

     4.  Assume BARTENDER stops when one hypothesis is verified.

PART A 

Simulate BARTENDER's behaviour on the given facts. Take care to use the hypotheses in the given order. Indicate your answer by showing the sequence in which the rules fire and the name of the drink selected.

         Rule Number                     Selected Drink
PART B

With some different set of facts, could BARTENDER ever recommend the red wine with Mexican beans? If not, why not?

SOLUTION: (10 pts)
PART C

With some different set of facts, could BARTENDER ever recommend carrot juice with steak? If not, why not?  

SOLUTION:(10 pts)
PART D

Assume the existing rule set is added with a collection of meta‑ rules. Each meta‑rule is to be tried, possibly initiating some backward‑chaining, before the ordinary process of hypothesis checking and backward‑chaining begins. Here are the meta‑rules:

M1: 
IF   the first meal is chicken 

     
THEN delete rules 12 and 13

M2: 
IF   expensive wine is selected 

        
THEN delete rules 2 and 4

   
AND  replace rule 3 with rule 15 (below)

Rule 15:IF   cheap wine is selected

              THEN Villa Doluca

Now determine which drink will be selected again given the set of facts to be assumed true. You need only to specify the drink; do not bother to show the order the rules are used.

SOLUTION:(10 pts)
 F & H                K


 E & A �  K


E & B  � H            


A & G  �  B                   B & D   � H             G & D  �  E


A &  B  � D            A & C  � G            





A C





 F & H                K


 E & A �  K


E & B  � H            


A & G  �  B                   B & D   � H             G & D  �  E


A &  B  � D            A & C  � G            





      A C  G





      A C  G B





 F & H                K


 E & A �  K


E & B  � H            


A & G  �  B                   B & D   � H             G & D  �  E


A &  B  � D            A & C  � G            





      A C  G B  D





 F & H                K


 E & A �  K


E & B  � H            


A & G  �  B                   B & D   � H             G & D  �  E


A &  B  � D            A & C  � G            





   A C  G B  D  E





 F & H                K


 E & A �  K


E & B  � H            


A & G  �  B                   B & D   � H             G & D  �  E


A &  B  � D            A & C  � G            





A C  G  B  D  E  H





A & C             K





 F & H                K


 E & A �  K








