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Brock University
Instructor:  Brian Ross

NAME (print): ___________________________________

STUDENT NUMBER: ________________________________

There are 5 questions totalling 58 marks. There are 5 pages in the exam.

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

__________________________________________________________

Question 1 [ 10 ]     Define the following terms. Give an example of each.

(a) clause:

(b) predicate:

(c) logic variable:

(d) anonymous variable:

(e) query: 

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

(a) ?- languages(Lisp, Fortran, c(plus, Plus)) = languages(prolog, lisp(prolog), Java)

(b)  ?- make_intlist(0, 5, [0,1,2,3,4,5]) = true


(c) ?- X = sqrt(25), Y is X+X.


(d) ?- show(Weakest, link(Anne, robinson, IS, so(Nasty))) 






= show(1, link(anne), robinson, is, Mean).


(e) ?- nums(X, Y, Y) = nums(3, 4, Z), W is X+Y+Z.

(f) ?- W is X*Y*Z, X=2, Y=2, Z=X, W is 8.


(g) ?- X = append([2], [3], List).

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

intlist(N, L) :-


N > 0,


make_intlist(0, N, L).

make_intlist(M, N, [ ]) :-


M < N.

make_intlist(M, N, [ M , L2 ]) :-


M =< M,


M2 = M+1,



make_intlist(M, N, L2).
There are 5 syntax and/or logic errors: circle each one, and write along side it a correction.

Question 4 [  4+8 = 12 ]

(a) Write a Prolog predicate sum_squares/2. It takes a list of numbers, and returns the sum of the squares of this list. For example,


?- sum_squares([1, 2, 3], Ans).  


Ans = 14;


% 1*1 + 2*2 + 3*3 = 14

(b) Write a Prolog predicate list_comp/3. It takes a list of positive and negative numbers, and returns two lists. The first list is the list of all the negative numbers multiplied by 2. The other list has the squares of all the positive numbers. For example,


?- list_comp([1, -2, 3, -4, 5, -6], NL, PL).


NL = [-4, -8, -12] , PL = [1, 9, 25]
Question 5 [ 6+6 = 12 ]

(a) Write a Prolog predicate fibonacci/2. Fibonacci takes an integer K, and returns the Kth fibonacci number. Recall that the fibonacci numbers are: 0, 1, 1, 2, 3, 5, 8, ...   where the first 2 fibonacci numbers are 0 and 1, and each successive one is the sum of the previous two fibonacci numbers. Therefore,


?- fibonacci(5, F).


K = 3
(b) Write a Prolog predicate fibonacci_list/2. It takes an integer K, and returns the list of the first K fibonacci numbers. For example,


?- fibonacci_list(5, L).


L = [0, 1, 1, 2, 3]
*** The End ***


