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’ Instructions: Complete each of the following as practice. ‘

1. Decide which statements below are valid, which are satisfiable, and which are invalid.
(a) ~(=P)
(b) (P = Q) = (@ = P)

(€) (@ <= (=P)VP

d) (P = QAP) = Q
(PVQ) = (P = Q)
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(h) (P = Q) < ((=P)VQ)

i) (P = QA (=P) = (-Q)
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(k) P = (QVR)

0 (P = QAN(@Q = R)) — (P = R)
(m) (P2Q)®R) — (P®(Q®R))

(PVQ)A(R = P)
(P = Q) = (@ = R)) = (P = R)
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2. Compute the disjunctive normal form for each of the following statements.
(a) AVB
(b) A <= (BV(AA(—B)))
(c) AV (B = (-4))
(d) (A = (BVv(-4)) = A
(e) (B = A)AN(BDA)
(f) (AN(B@C)) < A
) (AvB)V((=C) = (AAB))
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3. Compute the conjunctive normal form for each of the following statements.

(a) ANB

)
(c) AV (B = (-4))
(d) (A = (BVv(-4)) = A
) (B = A)AN(BaA)
) (AN(Ba () — A
(g) (AVB)V((=C) = (AAB))
4. Use the basic logical equivalences to prove the following (via the algebra of statements).
(a) A< B=B < A
(b) (~A)AN(AVB)=B
(¢c) (A = B)A(—B)=-(AVB)

ITHINT: You already computed truth tables for these statements in the first set of practice problems...



