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Proof. Let n,r be the index and period of a. Choose s € N" with s = —n (mod r). Then
s4n=0 (modr) and so s + n = kr for k € N. Then
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and so a"** € E(5). O

In fact, {a™, a"*', ... a1} is a cyclic group with identity a™+*.
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Corollary 2.17. Any finite semigroup contfains an idempotent,

2.2. Idempotents in Ty

We know c.c, = ¢, for all ,y € X and hence c,c; = ¢; for all € X. Therefore
ey € E(Tyx) for all x € X. But if |X| > 1 then there are other idempotents in Ty as well.

ExaMPLE 2.18. Lot us define an element

- @ - 3) € E(Ty).
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thus v is an idempotent.

Then

DEFINITION 2.19. Let ov: X = Y be a map and let Z C X. Then the restriction of o to
the set Z is the map
a|lz: Z =Y,z za for every z € Z.

NOTE: Sometimes we treat the restriction oz as a map with domain Z and codomain

Zex,

ExaMpPLE 2.20. Let us define a map with domain {a, b, ¢, d} and codomain {1,2,3}:
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We can see that o is not one-to-one but r‘:|{ﬂ.d} is.

Let a € Tx (i.e. a: X = X). Recall that

B

Then m“ﬂﬂ} is the following map:

Ima={ra:r€ X} C X =Xa.



