Helsinki University of Technology, Laboratory for Thedoel Computer ScienceTJ
T-79.144 Logic in Computer Science: Foundations
Examination, December 17, 2004

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 séP(f(y),g(z f(f(y)))),P(x,9(x,2))} is unifiable.

(b) True or false: iz; andZ, are sets of sentences such thatC 2, andgis a
sentence such thag = @, then alsa; = @.

(c) True or false: a proof method M is sound, if every validtseneqis prov-
able using the method M.

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

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

(@ E-(AAN-B)A(-C— A) — (AAB)V (-ANC)

(b) {vx(P(x) — Q(x)), ¥X(Q(X) = R(X))} = ¥X(=P(x) — =R(x))

(©) {vx~(A(X) < B(X), YYA(y) V Vy-A(Y)} |= ¥2B(2) v ¥2-B(2)
Tableau proofs must contain all intermediary steps !!!

Assignment 3
(a) Derive a clausal form for the sentence
—(VXP(X) — ¥x3yQ(X,Y)) V —VyP(y).
Try to make it as simple as possible.
(b) Consider the following prograt
v=0;z=0; while(!(z==y)) {z=z+1; v=v-1}; v=v+X
Use weakest preconditions and a suitable invariant to ksttab
=p [true] Plv==x-y].

Assignment 4 A directed graph consists of a set of nodes connectediibscted
arcs. Let us assume that the nodes of the graph are namedonétants(a, b, ...}
while the arcs of the graph are represented using a predi¢atg) = “there is an
arc from the node& to the nodg/".

(@) Define the predicates

C(x,y) = “thereis a connection from the nodeo the nodey”
andL(x) = “the graph has aloop that goes through the ndde

by taking the direction of arcs into account.

(b) Describe the directed graph given below using the peteit. Use resolu-
tion to show that the sentenée(L(x) AC(x,c)) is a logical consequence of
your description and the definitions of predicazandL.

The name of the course, the course code, the date, your namrestydent id, and
your signature must appear on every sheet of your answers.
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