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1 Introduction

Definition 1.1 (mapping). Let A, B be sets.

f : A → B (1.1)

Definition 1.2 (f).
x 7→ f(x) (1.2)

• injective : x ̸= y ⇒ f(x) ̸= f(y)

• surjective : ∀b ∈ B ⇒ ∃a ∈ A, f(a) = b

• bijective : both surjective and injective

Definition 1.3 (composite map g ◦ f).

(g ◦ f)(x) = g(f(x)) (1.3)

Definition 1.4 (commutative). Composite maps are equal.

A1
f1−→ A2

f2−→ . . .
fn−1−−−→ An

A1
g1−→ B2

g2−→ . . .
gm−1−−−→ Bm = An

fn−1 ◦ · · · ◦ f1 = gm−1 ◦ · · · ◦ g1

2 Groups

2.1 Monoids

Definition 2.1 (law of composition). Let S be a set:

S × S → S (2.1)

Definition 2.2 (monoid).
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