
 1 

6.034 Quiz 1 
25 September 2019 

Name   

Email   
 
For 1 extra credit point:  Circle the TA whose recitations you attend so that we can more 
easily enter your score in our records and return your quiz to you promptly. 
 

Sydney Gibson Rui Li Allison Tam 

Udgam Goyal Jennifer Madiedo   Héctor Vazquez  

  Jenna Hong John Murphy Eric Wong  

  Damon Jones   Mira Partha    
 
 

Problem 
number  Maximum  Score  Grader  

1 - Search                33   

2 - Rules                34    

3 - Games                33    

Total  100   

 
There are 16 pages in this quiz, including this one, but not including 
tear-off sheets.  Tear-off sheets with duplicate drawings and data are 
located after the final page of the quiz.  
 
As always, the quiz is open book, open notes, open just about 
everything, including a calculator, but no computers or cell phones. 
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Problem 2: Wizard of Rules (34 points) 
 

Your roommates have been listening to the soundtrack from the hit musical WICKED constantly since the 
start of the semester.   Unfortunately they've never seen the musical in person and are missing some 
important details. You decide to use your 6.034 skills to help them fill in the gaps in their musical 
knowledge.  
 
For your convenience, a copy of the rules and assertions below is provided on a tear-off sheet at the 
end of the quiz. 
 

Rules: 

P0 IF  OR( AND(‘(?x) loathes (?y)’, 
            ‘(?x) can do magic’) 
        ‘(?x) is popular’) 
 THEN ‘(?x) meets The Wizard’ 

P1 IF  OR(‘(?x) is green’,  
        ‘(?x) is popular’) 
 THEN ‘(?x) can do magic’ 

P2  IF  OR(‘(?x) and (?y) are roommates’ 
        AND(‘(?x) is green’, 
            ‘(?y) dances through life’)) 
 THEN ‘(?x) loathes (?y)’) 

P3 IF  AND(‘(?x) is blonde’, 
     ‘(?y) loathes (?x)’) 
 THEN ‘(?x) is popular’ 

P4 IF  AND(‘(?x) is evil’, 
         ‘(?y) meets (?x)’, 
          NOT(‘(?y) is wicked’)) 
 THEN ‘(?y) becomes The Good Witch’ 

P5 IF  AND(‘(?x) lives in Oz’, 
         ‘(?y) meets (?x)’, 
          NOT(‘(?y) becomes The Good Witch’)) 
 THEN (‘(?x) is evil’, ‘(?y) is wicked’) 
 

 

Assertions:   
A0:  Elphaba is green 
A1:  Glinda is blonde 
A2:  The Wizard lives in Oz 
A3:  Elphaba and Glinda are roommates  
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Part A: Backward Chaining (16 points) 
Help your roommate by starting with the hypothesis: 
 

Glinda can do magic 
 

A1 (12 points) Perform backward chaining using the rules and assertions on the previous page. In the table 
on the next page, list all the hypotheses checked in the order that the hypotheses are checked (note there 
may be more lines than you need).  For partial credit, draw the goal tree below. 

Make the following assumptions about backward chaining: 

● Rules are tried in the order they appear on the previous page (and on the tear-off sheet). 
● Antecedents are tried in the order they appear in a rule. 
● Short circuiting is in effect. 
● The backward chainer never alters the list of assertions. 
● The backward chainer tries to find a matching assertion in the list of assertions. If no matching 

assertion is found, it tries to find a rule with a matching consequent.  When no matching 
consequents are found, it concludes that the hypothesis is false. 

 

 

Glinda can do magic 
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H1. Glinda can do magic 

H2. 

H3. 

H4. 

H5. 

H6. 

H7. 

H8. 

H9. 

 

During backward chaining: 
      
A2 (1 point)   How many hypotheses were checked? 
 

 
 
A3 (1 point)   Did you short circuit?   (Circle one.) 
 

YES   NO  CAN’T TELL  
  

 
A4 (1 point)   Does the system produce “Glinda can do magic”? 
 

YES   NO  CAN’T TELL  
  
 
A5 (1 point)   Did you backtrack? 
 

YES   NO  CAN’T TELL    

 

Glinda isgreen

Glinda is popular

Glinda is blonde

y loathes Glinda Y Elphaba

x and Glinda are roommates X Elphaba

6

O
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Part B: Forward Chaining (18 points) 
Suppose one of your roommates wants to know even more details about Elphaba and Glinda’s life in Oz. 
She asks you to use forward chaining to find out everything we learn until we get the assertion:  

The Wizard is evil 

 

B1 (15 points) Perform forward chaining and fill out the table on the next page. 

For each iteration, list:  

● the rules whose antecedents match the assertions 
● the rule that fires 
● the binding(s) for the fired rule 
● any new assertion(s) added 

If no rules match or fire, or no new assertions are generated, write NONE in the corresponding box.  

 

Make the following assumptions about forward chaining:  

● When multiple rules match, rule-ordering determines which rule fires.  
● New assertions are added to the bottom of the list of assertions.  
● If a rule matches in more than one way, the matches are considered in the top-to-bottom order of 

the matched assertions. So, if a particular rule has an antecedent that matches both A1 and A2, the 
match with A1 is considered first. 
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Step Matched Fired Rule Instance Bindings New Assertion(s) Added 

1 P1, P2 P1 x=Elphaba A4: Elphaba can do magic 

2    
 

 
 

3 
 
 
 
 

  
 
 
 

4 
 
 
 
 

  
 
 
 

5 
 
 

 
 

 
   

 

6 
 
 
 
 

   
 

7 
 
 
 
 

   
 

8 
 
 
 
 

   
 

9 
 
 
 
 

   
 

 
During forward chaining: 
 

B2 (2 points)  Are the following assertions produced?   (Circle TRUE or FALSE.) 
 

 Elphaba becomes The Good Witch  TRUE     FALSE 
  

 Elphaba hates Glinda    TRUE     FALSE 
 
 
 

B3 (1 point) According to our forward chaining algorithm, would the rule system produce new assertions 
after producing “The Wizard is evil”?  (Circle one.) 
 

YES   NO  CAN’T TELL  
  
 

PI P2 P2 X Elphaba
y Glinda A5 Elphaba loathes Glinda

PO PI
pz pz PO X Elphaba Ale Elphabameets

TheWizard
PotPi P2
PSPS P3 X Glinda A7 Glinda ispopular

PO.plP2 Ag Glindameetspz Ps PO Glinda TheWizard

PO Pl P2
PS PS P X Glinda A9 Glinda can domagic

PosPi P2 TheWizard
PS AVOThe wizard is evilp3PS y Elphaba
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