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Brock University
Instructor:  Brian Ross

NAME (print): ___________________________________

STUDENT NUMBER: ________________________________

There are 6 questions totalling 58 marks. There are 6 pages in the exam.

Please answer all questions on the exam paper. Use the back of pages if necessary.

__________________________________________________________

Question 1 [ 9 ]     

(a) Identify the three types of clauses found in Prolog programs. Give an example of each. 

(b) Identify the main general types of data objects in Prolog. Give an example of each.

(c) Define the term “predicate”. Give an example of a predicate. Also explain why the notation “predname/K” (K an integer) is important.

 Question 2 [ 14 ] For each expression given, indicate the final result when interpreted. If it fails, explain why.

(a)
napster(N, mp3(Y), c(25,N)) = napster(100, W, c(X, V))
(b)  
[ 2, 3, [4, _ ] | X ] = [A, B | C],  X is A*A
(c)
member(25, L) = [ 10, 15, 20, 25 ]
(d)
[ A, B | [ C | D ] ] = [ 1, 2, 3 ]
(e)
X = Y+Y, Y is 1+2, Z is X
(f)
append(2, 3, [2, 3]) = true

(g) 
X is 2, [Y, Z] = [5, _], Ans is X*Y*Z

Question 3  [10 ]  Consider the following buggy version of the intersection program discussed in class.

intersection([ ], _, [ ]) :-

intersection([ X | r ], Y, [ R | Z ]) :-

        Member(X, Y),

        intersection(R, Y, Z).

intersection([ X | R ], Y, Z) :-

        \+ member(X, R),

        intersection(R, Y, Z).

member(X, [ X | _ ]).

member(X, [ X | _ ]) :- member(X, Y).

There are 5 syntax and/or logic errors: circle each one, and write along side it a correction.

Question 4 [  10 ]

Write a Prolog predicate list_printer, which takes a list of items, and prints each item to the screen, one item per line, along with a number indicating its order in the list. For example,


?- list_printer([a, b, c, d]).


1
a


2
b


3
c


4
d


end
Question 5 [ 10 ]

Write a predicate list_merger, which takes two lists as input, and groups each corresponding pair of items from each list together, adding them to a 3rd list argument. When one list has more elements than the other, the excess elements are returned in another list argument (it returns [ ] if both lists are the same size). For example,


?- list_merger([a, b, c, d, e], [1, 2, 3], Ans, Extra).


Ans = [ pair(a, 1), pair(b, 2), pair(c, 3) ]


Extra = [ d, e ]

Question 6 [ 5 ]  Write a predicate term_copy, which takes any term (variable, atom, structure) and returns an identical copy of it in its second argument. For example, 


?- term_copy([cat, c(X), 2, [Z]], W).


W = [cat, c(X), 2, [Z]]

