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PART A
Answer all questions, each carries 3 marks. Marks
1 Prove the satisfiability of A =p A (—q V —p) using semantic tableaux method. 3
a Compute the truth value of (p — q) <> (—q — —p) for the interpretation [ (p) =T (3)
and I (q) =F.
3 Prove in Hilbert system + (A — B) — [(B — C) — (A — O)]. G)
4 Compare CNF and 3CNF representations in propositional logic A3)
5 Explain clausal representaion and transform the set of formulas {p, p—((q VA~ (9)
qA r)), p—((s V) A~ (s At)), s—q, r —t, t —s } into clausal form and refute
using resolution.
6 a) Explain the deduction rules in Hilbert system. 4.5)
b) Prove AA(BVC)=(AAB)V(AAC) (4.5)
7 a) Prove the following a) |=(A —-B)v(B —C). &)
b)A—B=—(AA—B)
PART C
Answer all questions, each carries 3 marks.
8 Show the tree representation of the formula: Vx(—3yp(x,y) V—3yp(y.X)). A3)
) 9 Write the unification algorithm. -~ ' 3)
10 How can you determine if two formulas are identical using BDD? 3)
11 Define the terms validity and satisfiability of first order logic. 3)
PART D
Answer any two full questions, each carries 9 marks.
12 a) Ekplain how universal and existential quantifiers are represented in BDD’s 4.5)
b) What are ordered binary decision diagrams? 4.5)
13 a) State Herbrand’s theorem.Prove the validity of the formula IxVyp(x,y) — Vy3xp(x.y). )]
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Prove the validity of A = Vx(p(x) — q(x)) — (Vxp(X) — Vxq(x)) using semantic
tableaux. ° >
Convértv ihto cla_usél form Vx(p(x) — q(x)) — (Vxp(x) — Vxq(xX))

PARTE .

Answer any four full questions, each carries 10 marks.
Explain the deductive system for linear temporal logic.

FO(pAq) < (OpA Oq).

FpAO[p— [p.

Let M = (W, R, ¢), where W = {u, v, w}, R = {(u, w), (u, w),(v, v),(v, W),

(w, v)}, and @(u) = {q}, o(v) = {p, q}, (W) = {p}. Which of the following hold?
@M EOeA9—>OpAdd  OMEOpAOa—=00@A

Explain how program synthesis is done from a formal specifiacation.

'Draw the structure for [ J(O(PAQ)A ¢ (-PAQ)A ¢ (pA—Q))

Write an algorithm for the construction of semantic tableaux for LTL formulas.
Define a model of K.

Define a valid modal proposition.
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