TABLE 6 Logical Equivalences.

Equivalence

Name

pAT=p Identity laws
pvF=p

pvT=T Domination laws
pAF=F

PVYP=EPp Idempotent laws
PAP=Pp

—(=p)=p Double negation law
pNVg=qVp Commutative laws
PNG=qAp

(pv@vr=pvigVvr)
(pA@ Ar=pA(gAT)

Associative laws

pV@Ar)=(@Vg A(pVr)
pA@Vr)=(@PAqg)V(pAT)

Distributive laws

—(pAg)=—-pV—q
—(pVqg)=—pAr—q

De Morgan’s laws

pV(pAg)=p
pA(PVg =p

Absorption laws

pv—-p=T
pA—-p=F

Negation laws

TABLE 8 Logical
Equivalences Involving
Biconditional Statements.

poqg=(p—>q) NG —>p)
poqg=—po g
poqg=p@AgV(=pA—q)
~(peqg=p<—q

TABLE 7 Logical Equivalences
Involving Conditional Statements.

pP—>q="pVyg
P—~>qg=—q—>"p
pVg=—p—q
pAg=—(p—>—q)
~p—>q9)=pr—q
(p—=@ANp—>r)=p—>(qAr)
(p—=>rn(@—>r=(pVvq —r
(p—=q@Vvp—>r)=p—>(@qVr)
(p—=>nrvig—=>r=({pnrqg —>r

TABLE 1 Rules of Inference.

Rule of Inference

Tautology

Name

p
p—q

(pA(p—>q)—q

Modus ponens

-q
p—q
S

(g AN(p—>q)) = —p

Modus tollens

pP—4q
q—r

p—>r

(p=>@N(@—>r)—>(p—>r)

Hypothetical syllogism

pV4q
-p

((pVvg)A=p)—q

Disjunctive syllogism

Vg

p—> (pVq

Addition

PAg

(pAg)—>p

Simplification

L PAYg

(A @)~ (pAg)

Conjunction

pVq
—pVr

qVr

(pv@)AN(=pVr)—>(qVr)

Resolution




