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Abstract: Wlpp semigroups are generalizations of Ipp semigroups and regular semi-
groups. In this paper, we consider some kinds of wlpp semigroups, namely right-e
wlpp semigroups. It is proved that such a semigroup S, if and only if S is the strong
semilattice of L-right cancellative planks; also if and only if S is a spined product of
a right-e wlpp semigroup and a left normal band.
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1 Introduction

According to Tangl!l, a new generalized Green relation R** on a semigroup S is defined as
follows: for any a,b € S,
(a, b) € R* <= [Va,y € S, (za, ya) € L < (zb, yb) € L],

where £ is the usual Green relation. It is easy to verify that R** is a left congruence on
any semigroup and R C R**. A semigroup S is said to a wlpp semigroup if each class R**
of S contains an idempotent of S and a = ea for any a € S and e € R:* N E(S), where R:*
is the R**-class of S containing the element a. It is easy to check that a regular semigroup
S is a wlpp semigroup and a wlpp semigroup is a generalization of a regular semigroup. In
this paper, we consider the following semigroups:

Definition 1.12 A wipp semigroup S is called a right-e wlpp semigroup if rey = xye
holds for any e € E(S) and any x,y € S* with x # 1.
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We first have the following result for right-e wlpp semigroups which will be frequently
used in the sequel.

Lemma 1.1  If S is a right-e wlpp semigroup, then every R**-class of S contains a unique

idempotent.

Proof. Suppose that S is a right-e wlpp semigroup and a € S. Then there exists an
idempotent e € R** N E(S) such that a = ea. Hence,
ae = eae = eea = ea = a.
Now if f € R* N E(S), then
f=ef=fe=ce

We denote the unique idempotent in R:* of S by a™. Since S is a right-e wlpp semigroup,
it follows that
aat =a=a"a, a€S.

Lemma 1.2  If S is a right-e wlpp semigroup, then R** is a congruence on S.

Proof. Tt is easy to see that the relation R** is an equivalence. To show that R** is
compatible, let (a,b) € R** for a,b € S. Then a* = b" by Lemma 1.1. Suppose that
(zac, yac) € L for any z,y € S and any ¢ € S. Since (¢,c™) € R**, it follows that
(zact, yact) € L. But (zac™, yacT) = (zatact, yatac’) and hence (za*cta, yatcta) €
L. From at = b" and (a,b) € R**, we have (zatc™h, yatcth) € L and (xbtctb, ybtetd) =
(xbtbet, ybtbet) = (zbet, ybet) € L. Again, from (¢,c™) € R**, we have (xbe, ybc) € L.

Similarly, we can show that (zbe, ybe) € L implies (zac, yac) € L. Hence, (ac, bc) € R**.
This shows that R** is a right congruence on S.

Suppose that (xca, yca) € L. Since (a,b) € R**, we obtain that (xcb, ycb) € L and so
R** is a left congruence on S. Thus, we have proved that R** is a congruence on S.

Lemma 1.3  Suppose that S is a right-e wlpp semigroup. Then (ab)™ = a™b% for all
a,besS.

Proof. Let S be a right-¢ wlpp semigroup. we have (a, a™) € R** and (b, bT) € R**.
Then, by Lemma 1.2, (ab, a™b™) € R** for all a,b € S since R** is a congruence on S.
Thus (ab)™ = a*b™ by Lemma 1.1.

Let S be a right-e wlpp semigroup. For all a,b € S, we define a relation p by apb if and
only if a = fb for some f € E(b"), where E(b") is a rectangular band containing idempotent
bt.

Lemma 1.4  Let S be a right-e wlpp semigroup and p be the above relation defined on S.

Then p is a congruence on S.

Proof. We now claim that p is an equivalent relation. Clearly, p is reflexive and symmetric.
To show that p is transitive, we first prove that if apb, then E(a*) = E(b™") for any a,b € S.



