CMSC 250 Equivalencies in Propositional Logic

Given any statement variables p, ¢, and r, a tautology ¢t and a contradiction c,

the following logical equivalences hold:

1. Commutative laws: PAG=qAp pVqg=qVp

2. Associative laws: (pAg AT=pA(gAT) (pVgVr=pV(gVr)
3. Distributive laws: pA(gVr)=m@AqQV(pAr) pV(gAr)={mVag ApVr)
4. Identity laws: PpAt=D pVc=p

5. Negation laws: pV~p=t pA~p=cC

6. Double negative law: ~(~p)=p

7. Idempotent laws: PAP=D pVpPp=p

8. DeMorgan’s laws: ~(pANq)=~pV ~q ~(pVq)=~pAn~q
9. Universal bounds laws: | pVt=t PpAC=c

10. Absorption laws: pV(pAg) =p pA(pVq) =p

11. Negations of t and ¢: | ~t=c¢ ~c=t




