
Math 210: Concepts from Discrete Mathematics

Some Important Logical Equivalences

Equivalence Name

p ∧T ≡ p Identity Laws
p ∨ F ≡ p

p ∨ T ≡ T Domination Laws
p ∧ F ≡ F

p ∨ p ≡ p Idempotent Laws
p ∧ p ≡ p

¬ (¬p) ≡ p Double Negation Law

p ∨ q ≡ q ∨ p Commutative Laws
p ∧ q ≡ q ∧ p

(p ∨ q) ∨ r ≡ p ∨ (q ∨ r) Associative Laws
(p ∧ q) ∧ r ≡ p ∧ (q ∧ r)

p ∨ (q ∧ r) ≡ (p ∨ q) ∧ (p ∨ r) Distributive Laws
p ∧ (q ∨ r) ≡ (p ∧ q) ∨ (p ∧ r)

¬ (p ∧ q) ≡ ¬p ∨ ¬q De Morgan’s Laws
¬ (p ∨ q) ≡ ¬p ∧ ¬q

p ∨ (p ∧ q) ≡ p Absorption Laws
p ∧ (p ∨ q) ≡ p

p ∨ ¬p ≡ T Negation Laws
p ∧ ¬p ≡ F

A Few More Logical Equivalences

Equivalence Name

p → q ≡ ¬p ∨ q Conditional to Disjunction

p → q ≡ ¬q → ¬p Contraposition

p ∨ q ≡ ¬p → q

p ∧ q ≡ ¬ (p → ¬q)
¬ (p → q) ≡ p ∧ ¬q

(p → q) ∧ (p → r) ≡ p → (q ∧ r)
(p → r) ∧ (q → r) ≡ (p ∨ q) → r

(p → q) ∨ (p → r) ≡ p → (q ∨ r)
(p → r) ∨ (q → r) ≡ (p ∧ q) → r

p ↔ q ≡ (p → q) ∧ (q → p)
p ↔ q ≡ ¬p ↔ ¬q

p ↔ q ≡ (p ∧ q) ∨ (¬p ∧ ¬q)
¬ (p ↔ q) ≡ p ↔ ¬q


