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  BROCK UNIVERSITY 
 
Final exam # pages:  9  
Course: COSC 2P93 Logic Programming # st udent s:  35 
Dat e of  exam: Thursday, April 24, 2003 # hours: 3  
Time of  exam: 1900-2200    
 Inst ruct or: B. Ross 
  
 
NAME (print ) : ___________________________________ 
 
STUDENT NUMBER: ________________________________ 
 
 
There are 6 quest ions t ot alling 86 marks.  
No aids are permit t ed. Use or possession of  unaut horized mat erials will aut omat ically result  in a 
grade of  zero for t his examinat ion. 
Please answer all quest ions on t he exam paper. Use t he backs of  pages if  necessary. 
Read t he quest ions carefully. Keep writ t en answers brief  and t o t he point . Writ e legibly.  
For programming quest ions, feel f ree t o writ e as many auxiliary predicat es as necessary.  
Do NOT assume t he exist ence of  built in predicat es. Def ine predicat es such as append/ 3, 
member/ 2, et c. 
A grade of  40% is required on t his exam t o pass t he course. 

 
 
 
 

Quest ion Total Mark 
1 20  

 
2 10  

 
3 12  

 
4 10  

 
5 14  

 
6 20  

 
TOTAL: 

 
86  
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Quest ion 1 [20]   Def ine and brief ly compare and cont rast  t he following pairs of  t erms: 
 
(a)   assert (X)  and ret ract (X)  
 
 
 
 
 
 
 
 
 
 
 
(b)  consult (F)  and compile(F)  
 
 
 
 
 
 
 
 
 
 
 
(c)  red cut s and green cut s 
 
 
 
 
 
 
 
 
 
 
 
(d)  declarat ive Prolog and ext ralogical Prolog 
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(e)  Prolog unif icat ion and Java assignment
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Question 2 [ 10 ]  Consider the following program: 
 

 
 
 
 
 
 
 
 

 
 
 
Given the query, “?- boolean(X, Y)”, discuss what happens when... 
 
(a) no cuts are used: 
 
 
 
 
 
 
 
 
(b) cut is placed at position : 
 
 
 
 
 
 
 
(c) cut placed at position : 
 
 
 
 
 
 
 
(d) cut placed at position : 
 
 
 
 
 
 
 
 
(e) no cuts are used, but the query is, “?- one(boolean(X,Y))”, using one/1 discussed in class:

and_table(f, f, f). 
and_table(f, t, f). 
and_table(t, f, f). 
and_table(t, t, t). 
 
not_table(t, f). 
not_table(f, t). 

boolean(t, t) . 
boolean(f, f). 
boolean(and(A, B), Out) :- 
        boolean(A, OutA), 
        boolean(B, OutB),  
        and_table(OutA, OutB, Out) . 
boolean(not(A), Out) :- 
 not_table(A, Out). 
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Quest ion 3 [  12 ]   
 
(a)  [ 6 ]  Writ e a predicat e odd_calc/ 2. It  t akes a list  of  numbers, negat es every second number, 
and sums t he result . For example, 
 ?- odd_calc( [ 1,2,3,4,5] , Ans) . 
 Ans = 3       % 1-2+3-4+5 = 3 
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Quest ion 3 (cont)  
 
(b)  [ 6 ]  Rewrit e odd_calc/ 2, but  t his t ime let  it  skip over non-numbers, moving t hem t o anot her 
list  argument . For example, 
 ?- odd_calc( [ 1,2, cat , 3 , dog, 4, 5] , Ans, St uf f ) . 
 Ans = 3 
 St uf f  = [ cat , dog]  
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Quest ion 4 [10]  
 
A palindrome is a st ring t hat  reads ident ical f ront -t o-back and back-t o-f ront . Writ e a predicat e 
palindrome/ 1. It  succeeds if  it s list  argument  is a palindrome. For example, 
 
 ?- palindrome( [ w,o,w,b,o,b,w,o,w] ) . 
 yes 
 ?- palindrome( [ n,o,t ,a,s,o,l,u,t ,i,o,n] ) . 
 no 
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Quest ion 5 [14]  
 
Write a utility readList/1. It will read in a sequence of terms from the user, giving a prompt for each term to 
be read. The prompt consists of a counter, starting at 1, and incrementing for each new item read. 
Duplicate items are not permitted. As soon as the user enters a term that has already been read, a 
message is written, and that item is not used. It quits when the term ‘end’ is read. These terms are 
appended to a list in the order read. The list is returned as a result. For example, 
 ?- readList (Ans) . 
 Ent er it em 1: cat . 
 Ent er it em 2: dog. 
 Ent er it em 3: cat . 
 * * *  duplicat e, ignored ***  
 Ent er it em 3: horse. 
 Ent er it em 4: end. 
 Ans = [cat, dog, horse] 
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Quest ion 6 [  20 ]   
 
Writ e a predicat e equalSplit t er(L, A, B) . It  t akes a list  L of  int egers. It  t hen divides t he list  int o 
t wo subset s A and B, such t hat  t he sum of  A and B are equal. Alt ernat e solut ions are ret urned 
upon backt racking. In addit ion, duplicat e solut ions and permut at ions of  t he same solut ion are 
not  ret urned. For example, 

?- equalSplit t er( [ 1,2,3,4] , A, B) . 
A = [ 1,4] , 
B = [ 2,3]  ? ; 
no 
 
?- equalSplit t er( [ 1,2,3,1,2,3,1,2,3] , A, B) . 
A = [ 1,2,3,1,2] , 
B = [ 3,1,2,3]  ? ; 
 
A = [ 1,2,1,2,1,2] , 
B = [ 3,3,3]  ? ; 
 
A = [ 1,3,1,3,1] , 
B = [ 2,2,2,3]  ? ; 
no
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 Quest ion 6 (cont)  
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* * *  student_mood(happy)  :- exam(over) , summer(here) , !. * * *  


