
Handouts week 1 DSBA 2018

Properties of Boolean Formulas

Commutativity:

x1 ∧ x2 = x2 ∧ x1, x1 ∨ x2 = x2 ∨ x1, x1 ⊕ x2 = x2 ⊕ x1, x1 ↔ x2 = x2 ↔ x1.

Associativity:

• x1 ∧ (x2 ∧ x3) = (x1 ∧ x2) ∧ x3

• x1 ∨ (x2 ∨ x3) = (x1 ∨ x2) ∨ x3

• x1 ⊕ (x2 ⊕ x3) = (x1 ⊕ x2)⊕ x3

• x1 ↔ (x2 ↔ x3) = (x1 ↔ x2)↔ x3

Distributivity:

• A ∧ (B ∨ C) = (A ∧B) ∨ (A ∧ C)

• A ∨ (B ∧ C) = (A ∨B) ∧ (A ∨ C)

• A ∨ (B → C) = (A ∨B)→ (A ∨ C)

• A→ (B ∧ C) = (A→ B) ∧ (A→ C)

• A→ (B ∨ C) = (A→ B) ∨ (A→ C)

• A→ (B → C) = (A→ B)→ (A→ C)

Other usefull properties:

• A ∨ (A ∧B) = A, A ∧ (A ∨B) = A

• A ∧ A = A, A ∨ A = A

• A ∧ ¬A = 0, A ∨ ¬A = 1

• A ∧ 0 = 0, A ∨ 0 = A

• A ∧ 1 = A, A ∨ 1 = 1

• A→ B = ¬A ∨B, A ∨B = ¬A→ B


