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B TABLE 1 Rules of Inference. TABLE 2 De Morgan’s Laws for Quantifiers.
TABLE 7 Logical Equivalences TABLE 8 Logical
Involving Conditional Statements. Equivalences Involving Rule of Inference Tautology Name Negation | Equivalent Statement | When Is Negation True? When False?
p>a=-pva B Ao o Modus ponens Sl | VamP() For every x, P(x) i false. 1:5.;:‘:.; for which
pPoa=p—=>9nrlg—>p) . o frue
4P P=a —VaP(x) FeP(x) There is an x for which P(x) is true for every x.
g pog=-pe—q g P(x) s false.
pAg=-(p——g) e A — (=g A (p— @) = =p Modus tollens
“lp=a)=pr-q “hew=mre r=a
(P=>DA(p—>rI=p—>(gAr) S k
(P=>rAlg=n=pVve —>r P—aq (P =@ Alg—)— (p—>71) Hypothetical syllogism
PV —>r=p—>(gvr q—=r

(P=rVg=n=pnrg—=r P
PVY (pvg)An=p) =g Disjunctive syllogism
-r

<

Additi
kk . i Vq reeve e TABLE 2 Rules of Inference for Quantified Statements.
PAg PAg)—>p Simplification Rule of Inference Name
"
_ ’ (nr@r=ns Conneton E vx P(X) Universal instantiation
‘ )
L PAg
TABLE 6 Logical Equivalences. pva PV APV = (gVr) Resolution . %ﬁm Universal generalization
—pvr R CY
Equivalence Name L avr
pAT=p Identity laws L Existential instantiation
pVF=p .. P(c) for some element ¢
— k
pvT=T Domination laws . 4}) (©) for some element ¢ Existential generalization
pAF=F (HPE)
o e _
pPAP=Pp

—~(=p)=p Double negation law
TABLE 1 Set Identities.

m
pvVg=qVp Commutative laws
_ Identity Name
PAG=qAp

- ANU=A Identity laws
(pvqg)Vr=pVvigVr) Associative laws AUB— A R
(PAQAr=pA(GAT) Vi = TABLE 1 Quantifications of Two Variables.
Distributive 1 AUU=U Domination laws Statement When True? When False?
VigAnar)= Vg)A vr istributive laws
pV@AN=(pVanpVr) ANG=90 Va¥yP(x, y) P(x, y) is true for every pair x, y. There is a pair x, y for
PA@VIr)=(PAQ YV (pAT) YV P(x, y) which P(x, y) is false.
AUA=A Idempotent laws PN = thore ey f There o that
_ s A3y P(x.y ‘or every x there is a y for ere is an x such tha
—(pAg)=—pV—q De Morgan’s laws ANA=A which P(x, y) is true. Plx, y) is fulse for every y.
=(pVq)=—-pAr—q — i TVyP(x. y) There is an x for which P(x, y) For every x there is a y for
. | (A=A Complementation law s true for every y. which P(x, y) is false.
VipAg) = Absorption laws
pV@AD=p P AUB=BUA Commutative laws 23y P(x.y) There is a pair x, y for which P(x. y) is false for every
pA(PVG) =p = AP (x.y) Plx, y) is true. pairx, .
ANB=BNA
pv-p=T Negation laws
AUBUC)=(AUB)UC Associative laws

AN(BNC)=(ANB)NC

AUBNC)=(AUB)N(AUC) Distributive laws

k
K AN(BUC)=(ANB)UANC)
ANB=4UB De Morgan’s laws _

AUB=ANB
AUANB)=A Absorption laws atas one st in hecnloction.
AN(AUB)=A P—

e momuva=Ua
AUA=U Complement laws !
AnA—g o denee the i o the s AL ..., An
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