Logical Equivalences

Given any statement variables p, ¢, and r, a tautology t, and a contradiction c, the
following logical equivalences hold:

1. Commutative laws: PpAG=qAp pVqg=qVp
2. Associative laws: A AT=pA(gAT) (pvVgVr=pV(gVvr)
3. Distributive laws: pA(gVr)=((pAqg V(pAT) pV(gAT)=(pVg A(pVr)
4. Identity laws: pAt=Dp pVc=p
tAp=p cVp=p
5. Negation laws: pV~p=t pPA~ND=C
~p Vp=t ~p ANp=c
6. Double negative law: ~(~p)=p
7. Idempotent laws: PADP=Dp pVpPp=p
8. Universal bound laws: pVt=t pAC=c
tVp= c Ap=c
9. De Morgan’s laws: ~(pANg =~pV ~q ~(pVg =~pAr~gq
10. Absorption laws: pV(pAqg =p pA(pVqg =p

11. Negations of t and c: ~t=c ~C
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