5.1 Duality

VeA(z) + —Jz-A(z) JrA(z) < ~Va-A(x)

5.2 Commutativity and Distributivity

VaVyA(z,y) < YyVzA(z,y) JrIyA(z,y) + JyTzA(z,y)
JaVyA(z,y) — VyIz Az, y)

= VzA(zx) VVaeB(x) — Yo (A(z) V B(z))
= Jz (A(x) A B(z)) — JzA(x) A JzB(x)
Suppose D = {d;,d>}, and

=T,
)=F  v(B(d)) =

Then, v (3zA(x) A JzB(x)) = T, but v (3z (A(x) A B(x))) = F.

53

Quantification Without the Free Variable in its scope
(JzA(z) V B) +» Jx(A(z) vV B) (VYxA(z)V B) + Vz(A(x) V B)

(BV 3zA(x)) «> Jx(BV A(x)) (BVVzA(x)) < V(B V A(x))
(JzA(z) A B) <» Jx(A(z) AN B) (VxA(z) A B) <> Vz(A(x) A B)

(BAdzA(x)) > Jx(B A A(x)) (B AVzA(x)) < V(B A A(x))
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5.4 Quantification over Implication and Equivalence

Vz(A — B(x)) + (A — VzB(x))
Vz(A(x) = B) + (IzA(x) — B)

(Fz(A(x) V B(x)) < (FzA(x) V Iz B(x))
Vz(A(x) A B(x)) < (VxA(x) AVzB(z))
VzA(x) VVeB(x)) = Vo (A(z) V B(x))
Jx(A(z) A B(x)) — (FzA(x) A JzB(x))

Va(A(z) < B(x)) —» (VzA(x) + Ve B(x))
Va(A(z) < B(x)) — (FzA(x) « JzB(x))

— B(z)) & (VzA(z) — JzB(x))
— VaB(z)) = Vz(A(x) = B(x))

(z) (
(z) B(
() V B(z)) = (VzA(z) V 3xB(x))
(z) = B(x)) = (VeA(z) — VeB(z))
(FzA(x) — JxB(x))
(Vz

— (dzA
— (VxA(z) — 3z B(x))
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