
Equivalences

Identity Laws p ∧T ≡ p

p ∨ F ≡ p

Domination Laws p ∨T ≡ T

p ∧ F ≡ F

Idempotent Laws p ∨ p ≡ p

p ∧ p ≡ p

Commutative Laws p ∨ q ≡ q ∨ p

p ∧ q ≡ q ∧ p

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

(p ∧ q) ∧ r ≡ p ∧ (q ∧ r)

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

p ∧ (q ∨ r) ≡ (p ∧ q) ∨ (p ∧ r)

De Morgan’s Laws ¬(p ∧ q) ≡ ¬p ∨ ¬q

¬(p ∨ q) ≡ ¬p ∧ ¬q

Negation Laws p ∨ ¬p ≡ T

p ∧ ¬p ≡ F

Double Negation Law ¬¬p ≡ p

Contrapositive Law p → q ≡ ¬q → ¬p

Implication Law p → q ≡ ¬p ∨ q

Quantifier Negation Laws ¬∃xP (x) ≡ ∀x¬P (x)

¬∀xP (x) ≡ ∃x¬P (x)
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Inferences

Modus Ponens [e →] p, p → q

.·. q

Direct Proof [a →] p ⇒ q

.·. p → q

Simplification [e ∧] p ∧ q

.·. p, q

Consolidation [a ∧] p, q

.·. p ∧ q

Disjunctive Syllogism [e ∨] p ∨ q, ¬p

.·. q

Addition [a ∨] p

.·. p ∨ q, q ∨ p

Excluded Middle
.·. p ∨ ¬p

Universal Instantiation [e ∀] ∀xP (x)

.·. P (c) : c arbitrary

Universal Generalization [a ∀] P (c) : c arbitrary; no dependency
.·. ∀xP (x)

Existential Instantiation [e ∃] ∃xP (x)

.·. P (c) : c new and specific; depends on ...

Existential Generalization [a ∃] P (c) : c specific or arbitrary
.·. ∃xP (x)
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