SEMIGROUP THEORY A LECTURE COURSE 7

DerFINtTION 2.3, Let S, T be semigroups then # : S < 7' is a semigroup (homo)morphism
if, for all a, b € S,

(ab)f = abbf.
If S, T are monoids then # is a monoid (homo)moerphism if @ is 8 semigroup morphism and
llqﬁ i 1;

EXAMPLE 2.4, (1) 8 : B — Z given by (a,b)# = a - b is a monoid morphism I
/v i
((a,b)(e,d))0 = (a=b+t,d=c+t)f t = max{h, c}
=(@a=btt)=(d=c+t)
=(a=1b)+ (c =d)
= (a,b)f + (e, d)b.
Furthermore (0,0)8 = 0 — 0 = 0.
(2) Let T' = I x J be the rectangular band then define a0 T = T, by (i, j)a = ¢;. Then
we have

((i, ) (K, €))ex = (i, £)ov,
= ¢y,
= g;Cy,
= (i, j)oe(k, £)en.
So, o is a morphism,

DEFINITION 2.5, A bijective morphism is an tsomorphism.
Isomorphisms preserve algebraic properties (e.g. commutativity).
See handout for further information.

Embeddings Suppose oo : S < T is a morphism. Then Im o is a subsemigroup (sub-
monoid) of T If e is 1:1, then o @ 8 < Im o is an isomorphism, so that § 2 Im o. We
say that S is embedded in T,



