BECOME A MEMBER

ON STEADY

The Bright Side of P
Mathematics

A\gebra - Part 6

(S, 03 semigroup. Let's wrife: ab:i= aob

\nem‘ral element + all inverses

group

Fact: Let (G, °) be a group and O\,L,x,yeé . Then:

AX = Ay —> X =Yy (left cancellation property)
Xb = )/l, = X = Yy (right cancellation property)
Proof: X = Xe = x ([, L,-1> — ()( [,) lg_1 :()/L,) L_1 =y ([, L,—1> =y
/

Definition:

heutral element

(S, °) semigroup (or group).

The order of §

Lemma:

Proof:

Proposition:

Proof:

is the humber of elements in S:

IS| =#S S is finite

(929Q)

ord(S) :=
if S is not finite

Let (S, °3 be a semigroup. Then:
(S: °) is grou? <:> V&,L;QS Elx,ye_g: ax = b , )IA=L

(:>) Assume (_S, 0) is a group. For given a,be S, set:

(<:> For given a€ S, there are X,Y€ S with ax = a , ya = a.

e,'.::)/ :
éLeT'S take LGS, Then there is Xe S with oX = b.

>

Let's call el = O\

We get: el = e(a’i‘) = (e,o\)?( =aX = b => € left neutral

For given beS there is YQS such that: ')?’B = e => b lett invertivle

Part 4

= (S, O) is a group O

Let (S, o) be a semigroup with ord(S) < oo, Then:

(S, 07 is grou?p <:> both cancellation properties hold

_—_> X:)/
X =y

ax = ay
XL:yl: =

E=]

For given 0\65, define §A:S'—> S and j«:5—> S by
f X)) = ax

Thenh we have:

For any map 5::5'—> S

§ is injective <> § is surjective

9.(x) = xa. .

both cancellation properties hold

> Vael: fax) = £,(y)

:> X :}/
jq(x) = jq(Y)

\

X

)
~

<’:> VaeS
<::> qus :

Sa and Yo are injective

§, and 9o are surjective

/N
<:> VO\€S= for every be S there are L

X,Y€ S _;o\,(,)() =L and 5&(7) = b
Il

a X

Y&

Lemma

= (S, ) is group O



