
Predicate Logic: Quantifiers

∀ i • R(i) ⇒ P(i)

∃ i • R(i) ∧ P(i)

- syntax
- base cases in programming



Logical Quantifiers: Examples

∀ i • i ∈ ℕ ⇒ i ≥ 0

∀ i • i ∈ ℤ ⇒ i ≥ 0

∀ i, j • i ∈ ℤ ∧ j ∈ ℤ ⇒ i < j ∨ i > j

∃ i • i ∈ ℕ ∧ i ≥ 0

∃ i • i ∈ ℤ ∧ i ≥ 0

∃ i, j • i ∈ ℤ ∧ j ∈ ℤ ∧ (i < j ∨ i > j)



Logical Quantifiers: Examples

How to prove ∀ i • R(i) ⇒ P(i) ?

How to disprove ∀ i • R(i) ⇒ P(i) ?

How to prove ∃ i • R(i) ∧ P(i) ?

How to disprove ∃ i • R(i) ∧ P(i) ?



Prove/Disprove Logical Quantifications



Logical Quantifications: Conversions

( ∀ X • R(X) ⇒ P(X) ) ⇔  ¬( ∃ X • R(X) ∧ ¬P(X) ) 

( ∃ X • R(X) ∧ P(X) ) ⇔  ¬( ∀ X • R(X) ⇒ ¬P(X) )

R(x): x ∈ 4315_class
P(x): x receives A+

De Morgan


