CPSC 229, Spring 2024

Show the following logical equivalences by finding a chain of equivalences from the
left side to the right. State which definition or law of logic justifies each equivalent in
the chain.

(a) pA(gADP)=DPNg

(b) (=p) = q¢=pVyq

(c) p—=r)AN(@g—r)=(Vqg —r
Answer:

pA(pAq) Commutative Law
(pAp)ANg Associative Law
pAq Idempotent Law

(a) pA(gAp)

(b) (=p) —q —(—p) V q definition of —

pVq Double Negation Law

A(g—r) definition of —
A (=g V) definition of —
A (—gVr) Commutative Law
Commutative Law
rV (=p A —q) Distributive Law
rV=(pVQq) DeMorgan’s Law
-(pVaq Vr Commutative Law
(pVaq) —r definition of —

(c) —=r)A(g—r)
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