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TABLE 6 Logical Equivalences.

(pAg)Ar=pA(gAar)

Equivalence Name
pAT=p Identity laws
pvFE=p

pvT=T Domination laws
pAF=F

pvp=p Idempotent laws
pPANp=p

~(~p)=p Double negation law
pvg=qVyp Commutative laws
PAg=qAp

pvagyvr=pvigvr) Associative laws

PV@AN=(VA(pVr)
pA@Vvrys(@Aq)Vv(pAr)

Distributive laws

“(pAg)=—pV—yg
—(pVg)=-pAr—g

De Morgan’s laws

pvpAg)=p Absorption laws
pApVg)=p

pv=p=T Negation laws
pA—p=F
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TABLE 7 Logical Equivalences
Involving Conditional Statements.

p—g=-pVyg
p—>qg=—q—>-p
pVg=-p->q
pAg=—(p—~>—q)
~(p—~>q)=pnr—q
E>OA@—=>r)=p—>(qnrr)
P=>nng—-r=@Evy—r
P—=q)vp—>r)=p—~>(qVr)
o>rvi@—=>n=@Eaqg —r

Using De Morgan’s Laws

1.2 Propositional Equivalences

TABLE 8 Logical
Equivalences Involving
Biconditionals.

peqg={@—>q)Nn(g—p)
perg=-per g
peqg=@Ag)V(pA—g)
e qj=po—q
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The two logical equivalences known as De Morgan’s laws are particularly important. They tell
us how to negate conjunctions and how to negate disjunctions. In particular, the equivalence
—(pV q)=—p A —q tells us that the negation of a digjunction is formed by taking the con-
junction of the negations of the component propositions. Similarly, the equivalence —(p A ¢) =
—p V —q tells us that the negation of a conjunction is formed by taking the disjunction of the



