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A semigroup S is said to be regular if for cach a € S, a=aba for some b e S. A partial
unnsﬁomanonaonasetlssaidtobeahmsudenumllfra:xforatmaﬁmtenumberof
elements x in the domain of &

Let X be a partially ordered set. Let PTon(X), TorX), Jar(X), Uoe(X), Vor(X) and Hoe(X)
denote the order-preserving partial transformation semigroup on X, the full order-preserving
transformation semigroup on X, the order-preserving 1-1 partial transformation semigroup on X, the
mdﬂﬂmmmwmmdxmcmmdaﬂ
order-prescrving glmost identical transformations of X" and the semigroup of all order-preserving
almost identical 1-1 partial transformations of X, respectively. '

Let Z and R denote the sct of integers and the set of real numbers, respectively. g
In this sbetract, the partial order on any subset of R is the usual partial order on R.
The main results of this research arc as follows:

Theorem L. If X is a chaip which is order — isomorphic to a
Theorem 2 For any interval X of B, Top(X) is regular if and .
Theorem 3. If X is a chain, then all of PTop(X), Ion(X), Uaum.lr’@m:ndwapm:mrepﬂm
MmthheapmmﬂymhedmwhnhlsmtacbamandlaSbemof
PTopl®), 1o, Uar(X}) and Wep (X). Then § is regular if and only if X is isolated.

Theorem 5. If X is a partisily ordered set containing (i) disjoint components C, and C; with
{Cii> 1 or a subposet of the forms

b d
b i i - T
d or a b , (iid) or a
e

a,
where {a, ¢} has no lower bound in X or

b
a/\Z{\e _where {a, ¢} has no upper bound in X,

~ then Top(X) is not regular,
Theorem 6. Let X be a partially ordered set and M(X) and m(X) denote the sct of all maximal

clements of X and the sct of all minimal elements of X, respectively. If (i) X'=M(X) v m(X) ad
(ii) for x € oX) and y € M(X), x <y, then Tae(X) is regular,

Theorem 7. Lqueammaﬂyoﬂhmdset.lehasamaximquandammm
element & such that for all distinct x, y € X~ {a, b}, x and y arc not comparable, then TopX) is
regular, '
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INTRODUCTION

The partial transformation semigroup on a set, the full transformation -
semigroup on & set, the 1-1 partial transformation semigroup on a set, the
- semigroup of all almost identical partial transformations of a set, the semigroup
of all almost identical transformations of a set and the semigroup of all almost
identical 1-1 partial transformations of a set are well - known transformation
semgroups and they are all regular. Transformation semigroups on partially
ordered sete have long been studied (see [4]). Order - preserving transformation
semigroups are one kind of these interesting transformation semigroups. Study
of the full order-preserving transformation semigroup on a partially ordered set
can be found in [3] and [4] and those of the order - preserving 1-1 partial
transformation semigroup on a partially ordered set can be found in [1] and
[2]. These transformation semigroups need not be regular. However, the full
order - preserving transformation semigroups and the order - preserving 1-1 partial
transformation semigroup on a finite chain are regular, see [3] and [1},
respectively. We feel that, regularity of order - preserving transformation
semigroups on partially ordered sets remains a lot to study need to be study
more and it is to be known.

Let X be a partially ordered set and let

PTox(X) = the order - preserving partial transformation semigroup

on X,

Top(X) = the full order - preserving - transformation semigroup
on X,

Iop(X) = the order - preserving 1-1 partial transformation semigroup
on X,

Uor(X) = the semigroup of all order - preserving almost identical
:partia] transformations of X, |

Voe(X) = the semigroup of all order - preserving almost identical
transformations of X

-and



Wor(X) = the semigroup of all order - preserving almost identical
1-1 partial transformations of X.
" These six transformation semigroups seem to be standard order - preserving
transformation semigroups on partially ordered sets. As mentioned ibove, if X is
a finite chain, then TonX) and Jop(X) are regular. The purpose of this research
is to study regularity of these order - preserving transformation semigroups for
certain X, Preliminaries for this research are given in Chapter L In Chapter II,
we study regularity of these six order - preserving transformation semigroups for
the case that X is a chain. It is proved that if X is order - isomorphic to any
set of integers, then Tpp(X) is regular, for any interval X of real numbers,
Tor(X) is regular if and only if X is closed and bounded and if X is a chain,
then PTop(X), Ioe(X), Uor(X), Vor(X) and Wop(X) are all regular, The study of
regularity of these semigroups for the case that X is not a chain is given in
Chapter TII. We prove that if X is not a chain and § is one of PTor(X),
Io(X), Uop(X) and Wor(X), then § is’ regular if and only if X is isolated.
Finally, we give some necessary conditioﬁs and some sufficient conditions for X

such. that TopX) is regular.
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