Hindawi Publishing Corporation
Journal of Mathematics

Volume 2013, Article ID 592708, 7 pages
http://dx.doi.org/10.1155/2013/592708

Research Article

Hindawi

Semigroups Characterized by Their Generalized Fuzzy Ideals

Madad Khan and Saima Anis

Department of Mathematics, COMSATS Institute of Information Technology, Abbottabad 22060, Pakistan

Correspondence should be addressed to Madad Khan; madadmath@yahoo.com

Received 14 January 2013; Accepted 27 February 2013

Academic Editor: Feng Feng

Copyright © 2013 M. Khan and S. Anis. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

We have characterized right weakly regular semigroups by the properties of their (¢, € Vg, )-fuzzy ideals.

1. Introduction

Usually the models of real world problems in almost all
disciplines like in engineering, medical science, mathematics,
physics, computer science, management sciences, operations
research, and artificial intelligence are mostly full of complex-
ities and consist of several types of uncertainties while dealing
with them in several occasion. To overcome these difficulties
of uncertainties, many theories had been developed such
as rough sets theory, probability theory, fuzzy sets theory,
theory of vague sets, theory of soft ideals, and the theory of
intuitionistic fuzzy sets. Zadeh discovered the relationships of
probability and fuzzy set theory in [1] which has appropriate
approach to deal with uncertainties. Many authors have
applied the fuzzy set theory to generalize the basic theories of
Algebra. The concept of fuzzy sets in structure of groups was
given by Rosenfeld [2]. The theory of fuzzy semigroups and
fuzzy ideals in semigroups was introduced by Kuroki in [3, 4].
The theoretical exposition of fuzzy semigroups and their
application in fuzzy coding, fuzzy finite state machines, and
fuzzy languages was considered by Mordeson. The concept
of belongingness of a fuzzy point to a fuzzy subset by using
natural equivalence on a fuzzy subset was considered by
Murali [5]. By using these ideas, Bhakat and Das [6, 7] gave
the concept of (a, )-fuzzy subgroups by using the “belongs
to” relation € and “quasi-coincident with” relation g between
a fuzzy point and a fuzzy subgroup and introduced the
concept of an (€, € Vq)-fuzzy subgroups, where «, 8 € {e,
q, € Vg, € Nq} and a # € Aq. In particular, (€,€ Vvq)-
fuzzy subgroup is an important and useful generalization

of Rosenfeld’s fuzzy subgroup. These fuzzy subgroups are
further studied in [8, 9]. The concept of (¢, € Vg, )-fuzzy
subgroups is a viable generalization of Rosenfeld’s fuzzy
subgroups. Davvaz defined (&, € Vg, )-fuzzy subnearrings and
ideals of a near ring in [10]. Jun and Song initiated the study
of (a, )-fuzzy interior ideals of a semigroup in [11] which is
the generalization of fuzzy interior ideals [12]. In [13], Kazanci
and Yamak studied (¢, € Vg, )-fuzzy bi-ideals of a semigroup.

In this paper we have characterized right regular semi-
groups by the properties of their right ideal, bi-ideal, general-
ized bi-ideal, and interior ideal. Moreover we characterized
right regular semigroups in terms of their (€,€ Vvg,)-
fuzzy right ideal, (¢, € vq,)-fuzzy bi-ideal, (¢, € Vg, )-fuzzy
generalized bi-ideal, (€, € Vg, )-fuzzy bi-ideal, and (¢, € vg,)-
fuzzy interior ideals.

Throughout this paper S denotes a semigroup. A
nonempty subset A of S is called a subsemigroup of § if
A’ € A. A nonempty subset J of S is called a left (right)
ideal of Sif S € I (JS < I). ] is called a two-sided ideal
or simply an ideal of S if it is both left and right ideal of S. A
nonempty subset B of S is called a generalized bi-ideal of S if
BSB < B. A nonempty subset B of S is called a bi-ideal of S
if it is both a subsemigroup and a generalized bi-ideal of S. A
subsemigroup I of S is called an interior ideal of S if SIS < I.

An semigroup S is called a right weakly regular if for every
a € S there exist x, y € S such that a = axay.

Definition 1. For a fuzzy set f of a semigroup Sandt € (0, 1],
the crisp set U(f;t) = {x € S such that f(x) > t} is called
level subset of f.



Definition 2. A fuzzy subset f of a semigroup S of the form

te(0,1] ify=x,

1
0 if y#x @

-

is said to be a fuzzy point with support x and value t and is
denoted by x,.

A fuzzy point x, is said to belong to (resp., quasi-coincident
with) a fuzzy set f, written as x, € f (resp., x,qf), if f(x) >
t (resp., f(x) +t > 1).Ifx, € f or x,qf, then we write x, €
vq f. The symbol € Vg means € Vq does not hold. For any two
fuzzy subsets f and g of S, f < g means that, for all x € §,
f(x) < g(x).

Generalizing the concept of x,qf, Jun [12, 14] defined
x.q,f> where k € [0,1),as f(x)+t+k > 1. x, € Vg, f if

x; € forx,q;f.

2. (€€ Vq,)-Fuzzy Ideals in Semigroups

Definition 3. A fuzzy subset of S is called an (€,€ Vvg,)-
fuzzy subsemigroup of S if for all x,y € Sand t,r € (0,1]
the following condition holds: x, € f and y, € f imply

(xy)min{t,r} € quf'

Lemma 4 (see [15]). Let f be a fuzzy subset of S. Then f is
an (€, € Vq,)-fuzzy subsemigroup of S if and only if f(xy) >
min{f(x), f(y), (1 - k)/2}.

Definition 5. A fuzzy subset f of S is called an (€, € Vvq)-
fuzzy left (right) ideal of Sif forall x, y € Sandt,r € (0,1] the
following condition holds: y, € f implies (xy), € Vg, f(x; €
f implies (xy), € Vg, f).

Lemma 6 (see [15]). Let f be a fuzzy subset of S. Then f is an
(€, € Vvqp)-fuzzy left (right) ideal of S if and only if f(xy) >
min{f(y), (1 - k)/2} (f(xy) = min{f(x), (1 - k)/2}).

Definition 7. A fuzzy subsemigroup f of a semigroup S is
called an (¢, € vq)-fuzzy bi-ideal of Sif for all x, y,z € S
and t,7 € (0,1] the following condition holds: x, € f and

z, € f imply (xyz), € Vg, f.

Lemma 8 (see [15]). A fuzzy subset f of S is an (€, € Vqy)-
fuzzy bi-ideal of S if and only if it satisfies the following
conditions:

(i) f(xy) = min{f(x), f(y), (1-k)/2} forallx, y € Sand
k €[0,1);

(i) f(xyz) = min{f(x), f(z),(1 —k)/2} forall x, y,z € S
and k € [0,1).

Definition 9. A fuzzy subset f of a semigroup S is called an
(€, € vqy)-fuzzy generalized bi-ideal of Sif forall x, y,z € §
and t,7 € (0,1] the following condition holds: x, € f and

z € f imply (xy2), € Vay f.

Lemma 10 (see [15]). A fuzzy subset f of S is an (€, €
Vqy)-fuzzy generalized bi-ideal of S if and only if f(xyz) >
min{f(x), f(z),(1 — k)/2} forall x, y,z € S and k € [0, 1).
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Definition 11. A fuzzy subsemigroup f of a semigroup S is
called an (€, € Vqy)-fuzzy interior ideal of Sifforall x, y,z €
Sandt,r € (0, 1] the following condition holds: y, € f imply

(xyz), € Vg, f.

Lemma 12 (see [15]). A fuzzy subset f of S is an (€, € Vq)-
fuzzy interior ideal of S if and only if it satisfies the following
condition:

(i) f(xy) = min{f(x), f(y),(1-k)/2} forallx, y € S and
k €[0,1);

(ii) f(xyz) = min{f(y), (1 — k)/2} for all x, y,z € S and
k € [0,1).

Example 13. Let S = {1,2,3,} be a semigroup with binary
operation “,” as defined in the following Cayley table:

2)

Clearly (S, -) is regular semigroup and {1}, {2}, and {3} are
left ideals of S. Let us define a fuzzy subset & of S as

S(1)=09, 8(2)=06 6(3)=05  (3)

Then clearly ¢ is an (¢, € Vq)-fuzzy ideal of S.

Lemma 14 (see [15]). A nonempty subset R of a semigroup S is
right (left) ideal if and only if (Cy), is an (€, € Vqy)-fuzzy right
(left) ideal of S.

Lemmal5. A nonempty subset I of a semigroup S is an interior
ideal if and only if (Cy), is an (€, € Vqy)-fuzzy interior ideal of
S.

Lemma 16. A nonempty subset B of a semigroup S is bi-ideal
if and only if (Cg), is an (€, € Vq,)-fuzzy bi-ideal of S.

Lemma 17. Let f and g be any fuzzy subsets of semigroup S.
Then following properties hold:

@) (FAg) = (fe A g
(ii) (forg) = (fi ° gp)-
Proof. It is straightforward. O

Lemma 18. Let A and B be any nonempty subsets of a
semigroup S. Then the following properties hold:

(i) (CA/\kCB) = (CAnB)k’

(ii) (CpokCp) = (Cyp)y-

Proof. It is straightforward. O



Journal of Mathematics

3. Characterizations of Regular Semigroups

Theorem 19. For a semigroup S, the following conditions are
equivalent:

(i) S is regular;

(i) L,nL,NB ¢ BLL, forleftideals L, L,, and bi-ideal
B of a semigroup S.

(iii) L[a] N L[a] N Bla] < Bla]L[a]L[a], for some a in S;

Proof. (i) = (ii): Let S be regular semigroup, then for an
element a € S there exists x € S such that a = axa. Let
a € LN L, N B, where Bis abi-ideal and L, and L, are left
ideals of S. Soa € L;,a € L,,and a € B.

Asa = axa = axaxa = axaxaxa € (BSB)SL,SL, <
BL,L,.ThusL, N L, N B < BL,L,.

(ii) = (iii) is obvious.

(iii) = (i): Asa U Sa and a U a® U aSa are left ideal and
bi-ideal of S generated by a, respectively, thus by assumption
we have

(auSa)n(auUSa)n (a2 u aSa)
c (a ua’u aSa) (auU Sa) (a U Sa)

c (aUa2 UaSa)S(aUSa)
(4)
c (a Ua®u aSa) (aU Sa)

=a*UaSaUa’ Ua®SaUaSa® UaSaSa

ca’ua’uaSa.

2 2 3
Thusa = a° = aa = a’a = aaaora = a = aaa or
a = axa, for some x in S. Hence S is regular semigroup. [

Theorem 20. For a semigroup S, the following conditions are
equivalent:

(i) S is regular;

(ii) RNL,NL, € RL,L, forevery right ideal R and bi-ideal
B of a semigroup S;

(iii) R[a] N L[a] N L[a] < Rla]L[a]L[a], for some a in S.

Proof. (i) = (ii): Let S be regular semigroup, then for an
element a € S there exists x € S such that a = axa. Let
a € RNnL,nL,, where R is right ideal and L,, and L, are
left ideals of S. Soa € R,a € Lyanda € L,. Asa = axaxa €
(RS)L,SL, € RL,L,. Thus RN L, NL, € RL,L,.

(ii) = (iii) is obvious.

(iii) = (i): As a U aS is right ideal and a U Sa is left ideal
of S generated by g, respectively, thus by assumption we have
(auSa)n (auaS)n (auUaS)

C (aUaS) (aU Sa) (aU Sa)
C(auaS)S(auSa)

C (aUaS) (a U Sa) ®)

=a’UaSaUaSa U aSSa

ca’UaSa.

2 . .
Thusa = a” ora = axa, for some x in S. Hence S is regular
semigroup. O

Theorem 21. For a semigroup S, the following conditions are
equivalent:

(i) S is regular;

(ii) forgerh = fALgNh for every (€, € Vqy)-fuzzy right
ideal f, (€, Vq)-fuzzy left ideals g, and h of a
semigroup S.

Proof. (i) = (ii): Let f be (¢, € Vvgy)-fuzzy right ideal, g
and h any (€, € vqy)-fuzzy left ideals of S. Since S is regular,
therefore for each a € S there exists x € S such that

a = axa = axaxa. (6)
Thus
(fokgokh) (a)
1-k
=(fegem@n—=
(D) A g oW (@D A 2

> (@ A (g h) () (va) A+
L O

2 f (a) A ((xa)(xa):bc {g (b) Ah (C)}) A 1%
1-k

> f(a)/\g(xa)/\h(xa)/\T

> fa)ANg(a)Ah(a) A 12;]{

Zf(a)/\g(a)/\h(a)/\lz;k.

(ii) = (i): Let R[a] be right ideal, and let L, [a] and L, [a]
be any two left ideals of S generated by g, respectively.

Then (Cgpy))x is any (€, € Vgy)-fuzzy right ideal, and
(Cp )k and (Cy a)) are any (€, € Vg, )-fuzzy left ideals of



semigroup S, respectively. Leta € Sand b € R[la] N L,[a] n
L,[a]. Thenb € R[a],b € L,[a],and b € L,[a]. Now

1-k
2

(CR[a] )k/\k(CL1 [a] )k/\k (CLz [a] )k) (®)
(CR[a] )k°k(CL1 [a] )kok(CLz [a] )k) ®)

= (CR[W]Ll[a]LZ[u])k b).

Thus b € R[a]L,[a]L,[a]. Therefore R[a] N L,[a] N
L,[a] € R[a]L,[a]L,[a].
So by Theorem 20, S is regular. O

< (Crapnw fainLytal),, )
(8)

<

(
(

4. Characterizations of Right
Weakly Regular Semigroups in Terms of
(€, € Vg, )-Fuzzy Ideals

Theorem 22. For a semigroup S, the following conditions are
equivalent:

(i) S is right weakly regular;
(i) RN L NI < RLI for every right ideal, left ideal, and
interior ideal of S, respectively;
(iii) R{a] N L{a] nI[a] € R[a]L[alI[a].

Proof. (i) = (ii): Let S be right weakly regular semigroup,
and let R, L, and I be right ideal, left ideal, and interior ideal
of S, respectively. Leta € RNLNIthena € R,a € L, and
a € 1. Since S is right weakly regular semigroup so for a there
exist x, y € S such that

a = axay = axaxayy = axaxaxayyy

9)
€ (RS)(SL) (SIS) € RLI.

Thereforea € RLI.SoRNLNI < RLI

(ii) = (iii) is obvious.

(ili) = (i): Asa U aS,a U Sa, and a U a* U Sas$ are
right ideal, left ideal, and interior ideal of S generated by an
element a of S, respectively, thus by assumption, we have

(aUaS)r‘l(aUSa)ﬂ(aUaZUSaS)
C (aUaS) (a U Sa) (a ua’u SaS)
= (az UaSauaSau aSSa) (a Ua’u SaS) 1)
=a’ Ua' Ua’SaSu aSa® U aSa’ U aSaSaS
UaSSa® U aSSa’ U aSSaSa$S
ca’ Ua*UaSau aSas.
Thus a = a® = aaa = aaa’ = aaa’a or a = axa = axaxa

or a = auav, for some x,u,v in S. Hence S is right weakly
regular semigroup.
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Theorem 23. For a semigroup S, the following conditions are
equivalent:

(i) S is right weakly regular;
(ii) fAgNAh < fogohforevery fuzzy right ideal, fuzzy
left ideal, and fuzzy interior ideal of S, respectively.

Proof. (i) = (ii): Let f, g, and h be any (¢, € Vvg,)-fuzzy
right ideal, (€, € Vg, )-fuzzy generalized bi-ideal, and (¢, €
Vq,)-fuzzy interior ideal of S. Since S is right weakly regular
therefore for each a € S there exist x, y € S such that

a = axay = (axay) (xay) = (ax) (ay) (xay)

= (ax) (axayy) (xay) = (ax) (axa) (yyxay). W
Then
(foxgerh) (a)
= (f°g°h)(a)/\%
~ (el DA (g m) @) A 5
> f (ax) A (g o h) ((axa) (yyxay)) A %
(12)

‘ bl

2 f (a) A ((axa)(;vymy):bc {g (b) Ah (C)}) A ! ;

2f(a)/\g(axa)/\h(yyxay)/\¥
Zf(a)/\g(a)/\h(a)/\%
zf(a)/\g(a)/\h(a)/\%.

Therefore f A g h < forgeih.

Now (ii) = (i)

(i) = (i): Let R[a], L[a], and I[a] be right ideal, left
ideal, and interior ideal of S generated by g, respectively.

Then (Criais (Criapi> and (Cyy))i are (€, € Vgy)-fuzzy
right ideal, (€, € vgy)-fuzzy left ideal, and (e, € vgy)-fuzzy
interior ideal of semigroup S. Leta € Sand b € R[a] N L[a] N
I[a]. Then b € R[a], b € L[a], and b € I[a]. Now

1-k

< (CR[u]nL[a]nI[a])k )

= (Cria) e M(Cria) M (Crian)) ®)
< ((Cria)e(CriaDio(Cria)y.) ®)
= (Criajiaytta))y () -

Thus b € R[a]L[al[a]. Therefore R[a] N L{a] N I[a] <

Rla]L[a]I[a]. Hence by Theorem 22, Sis right weakly regular
semigroup. O

(13)
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Theorem 24. For a semigroup S, the following conditions are
equivalent:
(i) S is right weakly regular;

(ii) BNLNI < BLI for every bi-ideal, left ideal, and interior
ideal of S, respectively;

(iii) Bla] N L[a] N I[a] < Bla]L[a]I[a].
Proof. (i) = (ii): Let S be right weakly regular semigroup,
and B, L, and I be bi-ideal, left ideal, and interior ideal of S,
respectively. Leta € BNLNIthena € B,a € L,anda € I.

Since § is right weakly regular semigroup so for a there exist
x, ¥ € S such that

a = axay = axaxaxayyy
(14)
= (axa) (xa) (xayyy) € (BS) (SL) (SIS) < BLI.

Therefore a € BLI.So BN L NI < BLI.
(ii) = (iii) is obvious.
(iii) = (i): Asa Ua® UaSa, a U Sa, and a U a* U Sa$

are bi-ideal, left ideal, and interior ideal of S generated by an
element a of S, respectively, thus by assumption we have

(aUaZUaSa)ﬂ(aUSa)ﬂ(aUaZUSaS)
c (a ua®u aSa) (aU Sa) (a ua®u SaS)
= (az UaSaUa’ Ua’SauaSa® U aSaSa)
X (a Ua®u SaS)
=a’ Ua*Ua’SaSuaSa® UaSa’ UaSaSaSua* ua’
Ua’SaSu a’Sa® Ua’Sa’ U a*SaSaS U aSa’

U aSa* U aSa*SaSaSaSa*
U aSaSa® U aSaSaSaS

ca’ua*ua’®uaSauaSas.
(15)

Thus a = a* = aaaa ora = a® = aaa = aaa® = aaa’a or
a = axa = axaxa or a = auav, for some x, u, v in S. Hence S
is right weakly regular semigroup. O

Theorem 25. For a semigroup S, the following conditions are
equivalent:

(i) S is right weakly regular;

(ii) fAgAh< fogohforevery fuzzy bi-ideal, fuzzy left
ideal and fuzzy interior ideal of S, respectively;
(iii) f AgANh < fogoh for every fuzzy generalized

bi-ideal, fuzzy left ideal, and fuzzy interior ideal of S,
respectively.

Proof. (i) = (iii): Let f, g, and h be any (€, € Vvq,)-fuzzy
generalized bi-ideal, (€,€ Vg;)-fuzzy left ideal, and (e, €
Vq,)-fuzzy interior ideal of S. Since S is right weakly regular
for each a € S there exist x, y € S such that

a = axay = (axay) (xay) = (ax) (ay) (xay)

(16)
= (ax) (axayy) (xay) = (axa) (xa) (yyxay).
Then
(forgerh) (a)
= (f°g°h)(a)/\%
1-k
= (a-pa 1 (P) A (g o) (@}) A ——=
> f @xa) A (g o) ((va) (yyxay)) A 25
Z f (a) A ((xu)(yyxay)=bc {g (b) Ah (C)}) A %
> f(a) A g (xa) A (yyxay) A ——
> f@Ag@nh@nt>E
> fla)Ng(a)Ah(a)A 1;—k
(17)

Therefore fA gNh < forgoih.

(iii) = (ii) is obvious.

(ii) = (i): Let Bla], L[a], and I[a] be bi-ideal, left ideal,
and interior ideal of S generated by a, respectively.

Then (CB[a])k’ (CL[a])k’ and (CI[u])k are (E, [S qu)—fuzzy
bi-ideal, (€,€ Vvqi)-fuzzy left ideal, and (€,€ Vvqy)-fuzzy
interior ideal of semigroup S. Leta € Sand b € Bla] N L[a] N
I[a]. Then b € Bla],b € L[a], and b € I[a]. Now

1-k
2

< (CB[u]nL[a]ﬂI[a])k (b)

= ((CB[u])k/\k(CL[a])k/\k(CI[a])k) )
= ((CB[a])k°k(CL[a])k°k(C1[a])k) )

= (Chiajtaliia)); 0) -

Thus b € Bla]L[a]I[a]. Therefore Bla] N L{a] N I[a] <
Bla]L[a]I[a]. Hence by Theorem 24, S is right weakly regular
semigroup. 0

(18)

Theorem 26. For a semigroup S, the following conditions are
equivalent:

(i) S is right weakly regular;
(i) QN L NI < QLI for every quasi-ideal Q, left ideal L,
and interior ideal I of S, respectively;

(iii) Q[a] N L[a] n I[a] € Q[a]L[all[a].



Proof. (i) = (ii): Let S be right weakly regular semigroup,
and let Q, L, and I be quasi-ideal, left ideal, and interior ideal
of §, respectively. Leta € QN LNIthena € Q,a € L, and
a € 1. Since S is right weakly regular semigroup so for a there
exist x, y € S such that

a = axay = (axay) (xay)
= a(xa) (yxay) € Q(SL) (SIS) € QLI.

(19)

Thereforea € QLI.SoQNLNI < QLI

(ii) = (iii) is obvious.

(iii) = (i): Asa U (aSN Sa), a U Sa, and a U a* U Sas are
quasi-ideal, left ideal, and interior ideal of S generated by an
element a of S, respectively, thus by assumption we have

(au(@SnSa))Nn(auSa)n (a Ua®u SaS)
C (aU(aSnSa))(auUSa) (a ua’u SaS)
C (auUal) (auU Sa) (a ua’u SaS)
= (a’ UaSauaSa U aSSa) (aUa’ U SaS) (20)
=a’ Ua*Ua’SaSuaSa® UaSa’ U aSaSa$S
U aSSa® U aSSa’ U aSSaSas$

ca’ua*uaSauaSas.

Thus a = a* = aaaa ora = a® = aaa = aaa’® = aaa’a or
a = axa = axaxa or a = auav, for some x,u, v in S. Hence S
is right weakly regular semigroup. O

Theorem 27. For a semigroup S, the following conditions are
equivalent:

(i) S is right weakly regular;

(i) fAgAh < fogoh forevery fuzzy quasi-ideal, fuzzy
left ideal, and fuzzy interior ideal of S, respectively.

Proof. (i) = (iii): Let f, g, and h be any (€, € Vvq,)-fuzzy
quasi-ideal, (€, € Vgy)-fuzzy left ideal, and (¢, € Vvq;)-fuzzy
interior ideal of S. Since S is right weakly regular therefore for
each a € § there exist x, y € S such that

a = axay = (axay) (xay) = a(xa) (yxay).  (21)

Then
(forgexh) (@)
~(fogem@n >k
= (el DA (gem) @) A 5
1-k

> f (@) A (g h) ((xa) (yxay)) A

N ‘
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> f (a) A ((xa)(yxay):bc {g (b) Nh (C)}) A %

2f(a)/\g(xa)/\h(yxay)/\T
2f(a)/\g(a)/\h(a)/\1%k

Zf(a)/\g(a)/\h(a)/\%.
(22)

Therefore fA gAh < forgeoih.

(iii) = (ii) is obvious.

(ii) = (i): LetQlal, L[a], and I[a] be quasi-ideal, left ideal
and interior ideal of S generated by a, respectively.

Then (Cqpa))is (Crpgeo and (Cyp)y are (€, € Vgy)-fuzzy
quasi-ideal, (€, € Vvq)-fuzzy left ideal, and (¢, € vgy)-fuzzy
interior ideal of semigroup S. Let a € Sandletb € Q[a] n
LlalnI[a]. Thenb € Q[a],b € Lla],and b € I[a]. Now

1-k

2 (CQ[a]ﬁL[a]ﬂI[a] )k (b)

IN

= ((Co) ™ (Cria)M(Crtar),) ®

((Cata)) ek (Cria)iok(Criar)y.) ®
= (Cquattatria))y ®)-

Thus b € Qla]L[alI[a]. Therefore Q[a] N Lla] N I[a] <

QlalL[a]I[a]. Hence by Theorem 26, S is right weakly regular
semigroup. O

(23)

IN
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