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Logical Equivalences and logical implications for 
quantified statement

For a prescribed universe and any open statements p(x), q(x):

∃ ∧ ⇒ ∃ ∧ ∃
∃ ∨ ⇔ ∃ ∨ ∃
∀ ∧ ⇔ ∀ ∧∀
∀ ∨∀ ⇒ ∀ ∨
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x p x q x xp x xq x
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xp x xq x x p x q x
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[ ( ) ( )] [ ( ) ( )] Note these!

∀x [p(x) ∧(q(x) ∧r(x))] ⇔∀x [(p(x) ∧q(x))∧r(x)] Associate
∀x [p(x)→q(x)] ⇔∀x [¬p(x) ∨ q(x)]   Impli. Elimination
∀x ¬¬p(x) ⇔∀x p(x)                       Double Negation
∀x ¬[p(x) ∧ q(x)] ⇔∀x [¬p(x) ∨ ¬q(x)]  De Morgan
∀x ¬[p(x) ∨ q(x)] ⇔∀x [¬p(x) ∧ ¬q(x)]  De Morgan

Negate a quantified statement

)( )]( [
)( )]( [
)( )]( [
)( )]( [

xpxxpx
xpxxpx
xpxxpx
xpxxpx

∀⇔¬∃¬
∃⇔¬∀¬
¬∀⇔∃¬
¬∃⇔∀¬


