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Some Elementary Theorems from Algebra of the Real Numbers

Theorem. If a, b ∈ R, then (a− b)(a + b) = a2 − b2.

Theorem. If a, b ∈ R, then (a + b)(a + b) = a2 + 2ab + b2.

Theorem. If a, b ∈ R and a · b = 0, then a = 0 or b = 0.

Theorem. If a, b ∈ R and a 6= 0, then the equation ax + b = 0 has solution x = − b

a
.

Theorem. (Quadratic Formula)

If a, b, c ∈ R and a 6= 0, then the equation ax2 + bx + c = 0 has solutions x =
−b±

√
b2 − 4ac

2a
.

Definitions and Theorems concerning Absolute Value

Definition. If x ∈ R, then |x| =
{

x , if x ≥ 0
−x , if x ≤ 0.

Theorem. If a, b ∈ R, then |a| < b if and only if −b < a < b.

Theorem. If a, b ∈ R, then |a| > b if and only if either a > b or −a > b.

Definitions of Intervals on the Real Line

(a, b) = {x ∈ R | a < x < b} (a,+∞) = {x ∈ R | a < x}
[a, b] = {x ∈ R | a ≤ x ≤ b} [a,+∞) = {x ∈ R | a ≤ x}
(a, b] = {x ∈ R | a < x ≤ b} (−∞, b) = {x ∈ R | x < b}
[a, b) = {x ∈ R | a ≤ x < b} (−∞, b] = {x ∈ R | x ≤ b}
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