Equivalences

Identity Laws pANT=p
pVF=p
Domination Laws pVT=T
pAF =F
Idempotent Laws pVp=p
PAP=Dp
Commutative Laws pVg=qgVp
PANG=qADp
Associative Laws (pVqgVr=pV(gVr)
(PAg) AT =pA(gAr)
Distributive Laws pVgAT)= (Vg ANPVT)
pA(@@Vr)=(@AgV(pAT)
De Morgan’s Laws =(pAq)=-pVq
—(pVg)=-pA—g
Negation Laws pV-p=T
pA-p=F
Double Negation Law —p=p
Contrapositive Law p—q=-q— D
Implication Law p—q=-pVq
Quantifier Negation Laws —JdxP(z) = Va—-P(x)
—VxP(x) = Jx—P(z)
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Inferences

Modus Ponens [e —] P, p—q
S.q
Direct Proof [a —] P=4q
Sp—q
Simplification [e A] pAq
2]
Consolidation [aA] P, q
SpAg
Disjunctive Syllogism [e V] pVq, —p
..q
Addition [a V] P
-PVq, qVp
Excluded Middle
SopVop
Universal Instantiation [e V] VaP(x)
.. P(c) : c arbitrary
Universal Generalization [a V] P(c) : c arbitrary; no dependency
C.VzP(x)
Existential Instantiation [e d] JzP(x)
.. P(c) : ¢new and specific; depends on ...
Existential Generalization  [a J] P(c) : ¢ specific or arbitrary
S JxP(x)

Propositional and Predicate Inferences

16




