Handout for 1.3

· A compound proposition that is always true, no matter what the truth values of the propositional variables that occur in it, is called a tautology. 
· A compound proposition that is always false is called a contradiction. 
· A compound proposition that is neither a tautology nor a contradiction is called a contingency.
· The compound propositions p and q are called logically equivalent if p ↔ q is a tautology.
The notation p ≡ q denotes that p and q are logically equivalent.
	
	TABLE 6 Logical Equivalences.

	Equivalence
	Name

	p ∧ T ≡ p p ∨ F ≡ p
	Identity laws

	p ∨ T ≡ T
p ∧ F ≡ F
	Domination laws

	p ∨ p ≡ p p ∧ p ≡ p
	Idempotent laws

	¬(¬p) ≡ p
	Double negation law

	p ∨ q ≡ q ∨ p p ∧ q ≡ q ∧ p
	Commutative laws

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

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

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

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

	p ∨ ¬p ≡ T
p ∧ ¬p ≡ F
	Negation laws



TABLE 7 Logical Equivalences Involving Conditional Statements.


p → q ≡ ¬p ∨ q
p → q ≡ ¬q → ¬p 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















TABLE 8 Logical Equivalences Involving Biconditional Statements.

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

· A compound proposition is satisfiable if there is an assignment of truth values to its variables that makes it true. When no such assignments exists, that is, when the compound proposition is false for all assignments of truth values to its variables, the compound proposition is unsatisfiable.
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