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1. Is it true that

a) E(p—q) < (-pVy), d) E(p—(qvr) < (= AP —r1)),
b) E(pAg) — (p ), e) E(pA(gVvr) < ((pAgV(pAT)),
¢) E-(pVa) < (—pA—g), f) EV(gAr) < ((pAgV(pAT)).

2. Show that every sentence (of propositional logic) is equivalent to a sentence in
a) conjunctive normal form, b) disjunctive normal form.

3. Is it true that every sentence is equivalent to a sentence which has only two types of connec-
tives: —, =7

4. Is it true that

a) {p—a} FprVy d) {pvVg-pVr}EqVvr,
b) {p,p = ¢, ~qVr}EPAGAT, e) {pV-p}E-qg—q
o) {p—=q¢-qVr}EpAgAT, ) {p,~p} E—~q¢—q

5. Show that {®g, ¢1,...,¢n} E ¥ is equivalent to = (o A1 A ... A pn) — 1.

6. Let {C1,Cy,...,Cy} be a set of clauses closed under taking resolvents. Let p be any propo-
sitional variable. Let us consider the following set of clauses

{Ci\{p}: i=1,...,kand —p ¢ C;}.
Show that it is closed under taking resolvents.

7. Prove that the resolution method is complete, i.e. if we didn’t obtain [J then the set of clauses
is satisfiable.

8. Using the resolution method decide which sets of clauses is satisfiable:

a) {p,pqr,qs, s}, d) {pq,pq,pq,pq},
b) {p,pqr,qs, s, pgs}, e) {p,pqr,qs, s},
c) {pq,pqr,7}, f) {pq.pq.qs, 5, pgs}.

If the set is satisfiable find a valuation showing it.

9. Using the resolution method decide which sentences are tautologies:

a) (p—q) —p), ¢) (p—=aq)—=r)e(@—(g—r)),
b) ((p < q) < p), d) pV(gAT) < (pVag A(pVr).

Use negation.



