L ogical Equivalences and logical implications for
quantified statement
For a prescribed universe and any open statements p(x), q(X):

I P(X) A q(x)] = [3xp(X) A Ixq(X)]
I P(X) v a(x)] < [3xp(X) v Ixq(x)]
VX P(X) A q(X)] <= [VXp(X) A ¥xq(X)]
[Vxp(X) v Vxa(x)] = VX p(x) v q(X)]
VX [p(x) A(Q(X) Ar(x))] < Vx [(p(x) Aq(x))Ar(X)] Associate
VX [p(X)—q(X)] < VX [-p(X) v q(x)] Impli. Elimination
VX =—p(X) < VX p(X) Double Negation

VX =[p(X) A q(X)] < ¥x [=p(x) v —~q(x)] DeMorgan

VX =[p(X) v q(X)] < ¥x [=p(x) A —~q(x)] DeMorgan

Note thesel

Negate a quantified statement

—VX p(X)] © Ix=p(X)
—3x p(X)] & VX—=p(X)
—[VX=p(X)] < IX p(X)
—[3IX=p(X)] = VX p(X)




