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Algebra — Part 4

_I_
(S, °) semigroup  ~~——=> peutral element ~—~> group

iInverses

Definition: A pair (G, 0) is called a group if:

(a) (G, 0) semigroup .
(b) There is a left identity eet.

(¢) €Each acG is left invertible, i.e. there exists beG with boa = e .

This implies: A set (G together with a binary operation ois a group if:

(61) a\o(hoc) = (&o B)oc for all a,b,ce (associative)

(GZ) There is a unigue identity eeh: @o0 = &= 0ace
for all ae G

(_(;-3) Each ac G is invertible: dbe( : Lboa = € = aob

]

:—l) (common notation)

Proof: (a) = (61) 4

Let ae G (b) There is a left identity ect.

(¢) €ach ac G is left invertivle, i.e. there exists beG with beoa = e .

(x)

Choose be G
with ba, =e. Then ab = a(eb) L a(ba)b = (ab)(ab). 6
Choose ce (G with < (A(a) = & (by (c))

(b) \/ (kx) \/ S/
= ab =e(ab) =c(ab)(ab) = c(ab) = e = ((,3)
ca=a = @)Y

H\

—> ae = a(ba) = (ab)a



