Chapter 1

Group Axioms and Examples

Dofinition 1.1, A set € is o group iF 6 satisfies the ollowing four axioms:

(i) 2 a binary operation & x & — & (closure),

(e, &) — ab
(1) a(be) = (ab)e YVa, b ce & (nssocintivity),
(lii) 31eGat.al mam=lavVae @ (identity),

(iv) Yae G, Za'eGst.an ' = 1=a'a (inverse)

Remark 1.2, Written additively, the shove four axioms becone

(i) 2 a binary operation & x G — @ (closure),
(a. b) — a+b
(il a+(bt+c)=(a+b)+eVa beeld (nssocintivity),
(ili) Welut.a+tlma=0+aYaeld (identity),
(iv) Vae G, 3 —ae(ut.a+(—a) =0=(-a)+a (inverse).

Remarks 1.3, To define a group G, it is necessary to

give the set of eloments in G

find o binary operation which assigns to ench pair (a, #) € & its product ab € 7,

assign an element o' € @, ealled the inverse of a, to each element in a € G,

select an eloment 1 € O, called the identity of o

verify that the nssocintivity, inverse and identity axioms above hold,



