Logical Equivalences

Two sentences o and (3 are logically equivalent, denoted a <

iff they have the same set of models

iffalEQBand fEa

iff (o = () is a tautology, i.e. true in every interpretation, i.e. = a =
1. idempotent law  (a A @) e

<~
2. idempotent law (aVa) <<= «

3. commutativity of A (aAf) <= (BAq)

4. commutativity of V. (aV ) << (8Va)

5. associativity of A ((aAB)AYy) <= (aA(BA7)
6. associativity of V. ((aVp)V~y) <= (aV(BVY))
7. double-negation elimination —(-a) << «

8. contraposition (a¢D>f) <<= (=82 a)

9. (@ANfDy) <<= (aDdD-FVy)

10. (@D pBVry) <= (aA-8D7)

11. de Morgan —(aAf) <= (~aV-p)

12. de Morgan —(aV ) <= (-aA-p)

13. distributivity of A over V. (aA (V7)) <<= ((aAB)V(aA7y))

14. distributivity of V over A (aV (BA7)) << ((aVB)A(aV7y))

15. Vz (~a) <<= -3z )
16. 3z (o) <<= ~(Vz )
17. Ve (anp) <=  (Yza)A(VzpF)
18. Jz (aV ) <<= (EBra)Vv(3zpH)
19. if z is not free in o then
Vo (aV B) = aV (Vz )
Jz (A f) = a3z B)
Vz o — o
Jz o = o

20. VaVya <= VyVza

2l. Ixdya <<= Jydza



