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A\gebra - Part 5

Grou?: G Tfogether with binary operation o and:

(G1) associativity o\o(l: oc) = (&o b)ec for all a,b,ce (5
(G2) uhique identity eel: eoa =a=ace foral aci

(G3) all inverses exist: Vo\eé dbeG: boa= e =aob

NP

&-1:: l) (common hotation)
Uniqueness of inverses:
(S, o) semigroup with identity ee S, (aoy =€)

If acS is a left invertible with X (xo o = e) and right invertible wi’rhy)L2

then X =Y.

Proof: x:er=X°(0\°)f7=(x°C\>°)’:e°>’:>’ i

angles: a1 G- [} wih ere-e , &= e

(b) Ol& (1N 4
G:ie,o\ el € O~ A = O

Al & €

“ (Z/ +) with identity 0 and inverses 2+ (_3) = 0
-1
(Q\iol J '> with identity 1 and inverses _1(? (_1‘;> iy
((Eh“ , + ) with identity (O °>

0 0

({Ae(]:“”'| detf(A) # 0} , ) with identity (1‘-.1>

General example: Let (S, O) be a semigroup with identity ee€ S.

*

S = ic\es | o is inver’fible}
L
0-\ exists

Then (S*’ o) is a group.

Proof: (1) eoe =¢e :> e € S* with 61 =& :> (62) /

* S -1, —
B oaest = araze o a5t > o/
0o ' =€

associafivity in 5

(3) Q/EGS* = (l;1° (;\1)0(0\0L3) g L;1°((;\1 o o\)ok = e
-

associativity in S e

(aob)o (bod) £ ao(botoa=e

X
= (S ' o) is a well-defined semigroup i



