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TABLE 2 ’ 1
TABLE7 Logical Equivalences TABLE 8 Logical (AGHLY 1 Lt B
Involving Conditional Statements. Equivalences Involving Rule of Inference Tautology Name Negation Equivalent Statement | When Is Negation True? When False?
—3xP(x) VYx=P(x) For every x, P(x) is false. There is an x for which
oa=(oDAGo D) 1 PA(p—a)—q Modus ponens Py i e
poa=mana= P P—>a —VxP(x) Fe=P(x) There is an x for which P(x) is true for every x.
P P =g - q P(x) is false.
PAG==(p—> =) Pea=@ADVEPAT) - (~qA(p— @) > —p Modus tollens
—(p=>q)=pAr-q “wew=rom P9
(P> r(p>r)=p—>(gnn Soop k
(p=>rAlg—r=(pVvg —r P—yq (p=>PAG—r)— (p—>r) Hypothetical syllogism
PV —=nr=p—>Vvr) =
PNV —=r=prg—r por
vy (pVa)A=p) > g Disjunctive syllogism
-
g
kk P P> (pVve) Addition .
Ve ules of Inference for Quantifie ‘ments.
Ve TABLE 2 Rules of Infa for Quantified Statement:
PAg PAg)—>p Simplification Rule of Inference Name
P
P (P A @) = (P Ag) Conjunction . VP—’;P)(I) Universal instantiation
q L c
pAg
TABLE 6 Logical Equivalences. pVva (VvoaGEpvm =@V Resolution . %ﬁbﬁw Universal generalization
—pvr SV P(x
Equivalence Name savr
pAT=p Identity laws L Existential instantiation
vF .. P(c) for some element ¢
r =pr
k
pvT=T Domination laws . 75(?5? some element ¢ Existential generalization
.. dX X
pAF=F
pVp=p Idempotent laws
PADP=P
m
—(=p)=p Double negation law
TABLE 1 Set Identities.
pPVg=qVp Commutative laws
PAI=qAp Identity Name
L ANU=A Identity I
(pvqg)vVr=pvVv(gVr) Associative laws AUB=4 entity faws
(PAQAFr=pA(gATr) — TABLE 1 Quantifications of Two Variables.
. AuU=U Domination laws Statement When True? When False?
PV@A)=(Va APV Distributive laws
ANP=0 Va¥y P(x, y) P(x. y) is true for every pair x, y. There is a pair x, y for
pA(gVr)=(@AqV(pAT) VyVrP(x. y) which P(x. y) is fulse.
AUA=A Idempotent laws e T - . There § -
_ . A3y Plx.y ‘or every x there is a y for ere i an x such tha
—(pAg)=—pV—q De Morgan’s laws ANA=A which P(x. ) is true, P(x, y) is false for every y.
—(pvVg)=-pAr—q — ENY i i i
— . yP(x.y) There is an x for which P(x, ) For every x there is a y for
] ) o o (A=A Complementation law s true for every y. which P(x, ) is false.
Vipnrg) = sorption laws
pyipra)=r P AUB=BUA Commutative laws 23y P(x, ) There i a pair x,  for which P(x. y) is false for every
pA(pVg =p = yAxP(x.y) P(x, y) is true. pair x, .
ANB=BNA
pv-p=T Negation laws
pA-p=F AUBUC)=(AUB)UC Associative laws
AN(BNC)=(ANB)NC K
AUBNC)=(AUB)N(AUC) Distributive laws
K AN(BUC)=(ANB)UANC)
ANB=AUB De Morgan’s laws
AUB=ANB
AU(ANB)=A Absorption laws leastone st he collecton
AN(AUB) =A We e the ottion
AUA=U Complement laws pomsmmgn
ANT=¢ o e e nion o th 5 A, ..., Ax.
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