Helsinki University of Technology, Laboratory for Thedoel Computer ScienceTJ
T-79.144 Logic in Computer Science: Foundations
Examination, December 16, 2003

Please notethe following: your answerswill be graded only if you have passed
all the three home assignments before the exam!

Assignment 1 Answer and justify exactly (at most half a page per item).

(@) True or false: the empty clausécan be obtained from the clausgs, —B}
and{—A,B} by resolution.

(b) True or false{P(f(y),9(z f(f(y)))),P(x,09(x,2))} is unifiable.

(c) True orfalse: if a set of sentencES £ has exactly one modeal C 2, then
it holds for each sentenege £ thatX = @or X = —@.

(d) True or false: the satisfiability problem of proposititogic (SAT) isNP-
complete.

Assignment 2 Examine if the given claim holds using semantic tableawnolf
justify by giving a valuation/structure (a counter example

(@ = (AAB)V(-AAC)— (A—=B)A(-A—C)
(0) = VX(P(X) = QX)) < =3y(=Q(y) AP(y))
(©) {"xvy(R(xy) = ~R(yy)), IyR@y)} = IzR(z 2)
Tableau proofs must contain all intermediary steps !!!
Assignment 3
(a) Derive a clausal form for the sentence
VX(IYR(X,y) — P(X)) — IxQ(X).
Try to make it as simple as possible.
(b) Consider the following prograr®
z=0; v=x; while(!(z==y)) {z=z+1; v=v- 1}
Use weakest preconditions and a suitable invariant to kestiab
=p [true] Plv==x-y].

Assignment 4 Let us represent natural numbersl@,... with ground terms 0,
s(0), s(s(0)),...built of a constant symbol 0 and a function symbakhich is
interpreted as the functiasix) = x+ 1 for natural numbers.

(@) Let the predicated2(x), J3(x) andJ6(x) mean that a natural numbgris
divisible by two, three and six, respectively. Use predidagic to define
these predicates such that the definition of the predid@tes based on the
definitions of the predicate}2 andJ3.

(b) Use resolution to show that if a natural numbeis divisible by two and
three, then the natural numbet- 6 is divisible by six.
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