The identities in Table 6
are a special case of
Boolean algebra
identities found in Table
5 of Section 12.1. See
Table 1 in Section 2.2
for analogous set
identities.

1.3 Propositional Equivalences

TABLE 6 Logical Equivalences.

Equivalence Name

pAT=p Identity laws
pvF=p

pvT=T Domination laws
pAF=F

pPVP=p Idempotent laws
PAPEPp

—(-p)=p Double negation law
pVg=qVp Commutative laws
PANG=4GAp

@vgevr=pvigvr
@AQPAT=EpA(GAT)

Associative laws

pV@AN=@EVOAPVT)
PAQ@VEPAQV(PAT)

Distributive laws

“(pAgQ=-pVg
“(pVg@=-pAg

De Morgan’s laws

pVPAgQ=p Absorption laws
PAPVg=Dp

pv-p=T Negation laws
pAp=F
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Table 6 contains some important equivalences. In these equivalences, T denotes the com-
pound proposition that is always true and F denotes the compound proposition that is always
false. We also display some useful equivalences for compound propositions involving condi-
tional statements and biconditional statements in Tables 7 and 8, respectively. The reader is
asked to verify the equivalences in Tables 68 in the exercises.

TABLE 7 Logical Equivalences
Involving Conditional
Statements.

pP>q=TpVyg

P q=7g—p
pPVg=E-p—gq
PAG=E(p —> ~g)
“po9=pArq
P—=pPAp->r=p—(@GAT)
P->nNA@g->nN=pPVvg-r
p->9Vvlpp->n=p—(@Vvr
p->nNV@-nN=prg-r

TABLE 8 Logical
Equivalences Involving
Biconditional Statements.

peog=pP—>qgAg—p)
Peqg=ETpeog
Peog=pPAQ V(P ATG)
peg=peq
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