Laws of Equivalence

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

the following logical equivalences hold:

1. Commutative laws: PAG=qAp pVqg=qVp

2. Associative laws: (pA@Q)ANT=pA(gAT) (pVgVr=pV(gVr)
3. Distributive laws: pAgVr)=mEAq VpAT) pV(gAT)=(PVEAN(PVT)
4. Identity laws: PAt=Dp pVec=p

5. Negation laws: pV~p=t PpA~D=C

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

7. Idempotent laws: PAP=Dp pVp=p

8. DeMorgan’s laws: ~(pANqg)=r~pV ~q ~(pVq) =~pAr~q
9. Universal bounds laws: | pVt =1t pAc=c

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

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

12. Definition of —: p—q=~pVyq

13. Definition of <: peg=((p—q9 AN (q—Dp)

Rules of Inference

Modus Ponens Modus Tollens Conjunction Transitivity
p—q p—q p p—q
P ~q q a—-r
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Elimination Generalization
pVgq pVgq p q
~q ~p S.pVyq S.pVyg
D .q
Specialization Contradiction rule Proof by division into cases
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