LOGICAL EQUIVALENCES

El. E< (EV E) Idempotence of V
E2. E & (EAFE) Idempotence of A
E3. (EVF) & (FVE) Commutativity of V
E4. (ENF) & (FAE) Commutativity of A
E5. (EVF)VG)e (EV(FV(GE)) Associativity of V
E7. (7(EV F)) & ((wE)A(=F)) DeMorgan’s Law

ES8.

(
(
(
E6. (EAF)ANG)e (EAN(FAG)) Associativity of A
(
(«(EAF)) & ((-E)V (=F)) DeMorgan’s Law
(

E9. (EAN(FVG))e (ENF)V(EAG)) Distributivity of A over V

E10. (EV(FAG)) & ((EVF)A(EVG)) Distributivity of V over A

E21.

Ell. E & (~(~(E))) Double Negation
E12. (E— F) & ((=E)V F) Implication
E13. (E— F) & ((E— F)A(F — E)) Equivalence
El4. (E— F) & ((-F)— (=E)) Contrapositive
E15. (~(E — F)) & (E A (=F))
E16. (~(E < F)) & (EA(<F))V (-E) A F))
El7. (EV1) &1
E18. (EA1) & E
E19. (EV0) & E
E20. (EA0) &0
(
(

E22.
E23. ~Jzp(z) & Ya(-p(a))
E24. —Vap(z) & Ja(-p(z))
E25. 3a(p(z)V q(x)) & Jzp(x) V Jzg(x)
E26. Va(p(2) A q(x)) & Vap(z) AVag(z)

E27. 32(p(z)V E) & Jap(z)V E
E28. Jz(p(z)ANE) & Jzp(z) NE
E29. Va(p(z)V E) & Vap(z)V E
E30. Vz(p(z) AN E) & Vap(x) N E



LOGICAL IMPLICATIONS

I1. E=1

I12. 0= F

I3. E= (EV F) Addition

I4. (ENF) = E Simplification
I5. (EA(E — F))= F Modus Ponens
16. ((E — F) A (=F)) = (<E) Modus Tollens
(mE)A(EV F)) = F Disjunctive Syllogism
(E

F)A

E—F)=

18. F — G)) = (E — G) Hypothetical Syllogism

(
(
I7. (
( (
19. ( (F—G)— (E—G))
110. G— H))= (EAG)— (FAH))
I11.

G—H

(

(

(F - G)=(FE < Q)
( A(EV G))= (FV H) Constructive Dilemma
(

(
(
112. ( )
113. ( G — H)A((=F)V (=H))) = ((=E) V (=G)) Destructive Dilemma
I14. (
I15. (
116. Vap(x) = p(a)
117. p(a) = Jap(x)
118. Vap(z) = Jzp(z)
119. 3z(p(x) A q(z)) = Jzp(z) A Jzq(z)

120. Vap(z) Vv Vaq(z) = Ve (p(z)V q(z))



