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Exam in TDDDO08 LOGIC PROGRAMMING

' Monday 12 December, 2011, 14:00~18:00, Room T1/T2

No means of assistance (inga hjilpmedel)!

Grading will rely on the following limits (out of max 36):

Grade 3

5

Points || > 18

=

24

Z 30

UIf Nilsson can be reached on phone 076-8601935 during the exam.

You may answer in English or in Swedish as you prefer.

REMEMBER TO GIVE MOTIVATIONS TO ALL ANSWERS!!

1. Determine which of the following pairs of terms that are unifiable, and provide
the mgu in case there is one:
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p(£(X),X,£(Y)) = p(Y,£(2),2).
p(E(X),£(V),%X) = p(Z,2,W).
7- p(X1,%2,X3) = p(£(X2,X2),£(X3,%3),a).
[%,YIX] = [£42),X,X].

{4 points)

2. Write a Prolog program that defines a predicate between(X,Y,Z) which holds if
the arguments are integers and X < Y < Z. Given the goal :~ between(1,K¥,5)
the program should generate (one-by-one) all integers in the closed interval 1--5.

{4 points for a reasonable program)

3. Consider the following definite program F:
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Which of the following Herbrand interpretations are models of P7
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1= r{X),p{X).
q(E(X),X).

ria).

= q(Y,X),r(X).

{al£(t), ) | t € Up}

Lu{z(s() | n 2 0}

I U {x(£"(a)) | n > 0}

LU {p(a)} U {r(E"(2)) | n 2 0}

Hint: The notation £2(a) is a shorthand for £(£(a)), and £%(a) denotes a.



{4 points)

4. Give short but precise descriptions of the following notions to demonstrate that
you understand them:
+ Stratified logic program,
s Closed world assumption,
¢ Least Herbrand model,

e Occur check.
{4 points}
5. Write a DCG that recognizes the following language:
Le={a¥Wcf |0<i<j<k}

Compile the DCG into a Prolog program and show-by means of an SLD-
refutation— that the string “bec” belongs to L.

(4 points)
6. Let P be the following general program:

s(X) i~ Nk £{X).

t(X) - A+ pl¥), r{%,M).
r{a,b}.

r{b,c}.

pla).

p{X) :— pla).

Construct comp(P) {except for the equality axioms) and show that comp(P) b=

s(a).
{4 points}

7. To place a cul in a (correct) definite program may affect the completeness but
it never affects the soundness. However, the latter is not true for general logic
programs. Give an example of a general logic program containing a cuf, such
that « A has a refutation (using SLDNF-resolution extended with the cut rule)
but A is not a logical conseguence of the completion of the program.

{4 points)
8. Assume that the standard definition of append/3 ig given:

append([], Xs, Xs).
append([X|Xs], ¥s, [X|2sl} :- append(Xs, Ys, Zs).

Define each of the following relations using exactly one definite clause (i.e. you
are not allowed to use disjunction or negation):




last (X, List) X is the last element in List,

member (X, List} X isa member in List.

copies(List) List contains several occurrences of some elemens.
prefix(L, List)} L isa prefix of List,

{4 points for reasonable solutions)

9. Let P be a definite program and S1, 3 Herbrand models of F. Prove that also
1 192 must be a Herbrand model of P.

{4 points)



