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ABSTRACT

In this paper the terms, fuzzy regular subsemigroup,A-cut, fuzzy left regular subsemigroup, fuzzy right regular
subsemigroup, fuzzy Intraregularsubsemigroup, fuzzy completely regular subsemigroup, ideal generated by the
ordered fuzzy pointa,, fuzzy semisimple, fuzzy left simple semigroup, fuzzy right simple semigroup, fuzzy
simple semigroup, fuzzy globally idempotent, maximal fuzzy ideal in a posemigroup are introduced. It is proved
that, if fis fuzzy regular subsemigroup of S thenfis fuzzy idempotent. It is proved that, if f is fuzzy completely
regular then f is regular, left regular and right regular. It is proved that, If a, is fuzzy regular then a, is fuzzy
semisimple. It is proved that, If an ordered fuzzy point a, of S is left (right) regular semigroup then a, is fuzzy
semisimple. It is proved that, If a, is fuzzy intra regular semigroup then a, is fuzzy semisimple. It is also proved
that,fs,) and fig)is fuzzy left and fuzzy right ideals of S respectively. S is a fuzzy left (right) simple
posemigroup if and only if fi5,; =fs =S (fas) =fs =S) Va €S. It is proved that for any semigroup S the
following are equivalent.a)S is a left(right) simple posemigroup b) S is a fuzzy left( right) simple semigroup.
Finally we proved that if S is a posemigroup with unity e then the union of all proper fuzzy
idealsofSistheuniquefuzzymaximalidealofS.
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I. INTRODUCTION
The algebraic theory of semigroups was

the union of all proper po ideals of S is a unique
maximal po ideal of S. Next proved the equivalent

studied by CLIFFORD [1,2], PETRICH [3] and
LJAPIN[4].The ideal theory of semigroups was
developed by ANJANEYULUA[5].
Many researchers have been extending the
concepts and results of abstract algebra.
As we know, in paper[6],P.M.Padmalatha and
A.Gangadhara Raointroduced the concept of
partially ordered semigroups(posemigroups), in
that define regular element in posemigroup, regular
posemigroup, left(right) regular element, intra
regular element, completely regular elements in
posemigroup, next proved that completely regular
element implies regular, left(right) regular element
in a posemigroup. Also studiedsemisimple element
further proved that regular element implies
semisimple element, also left(right) regular element
implies semisimple element and intraregular
implies semisimple. Next studied left(right) simple
posemigroup and prove that (Sa]((aS]) is po
left(right) ideal and its related properties.Also
define proper po ideal, maximal po ideal and
proven that if S is a posemigroup with unity 1 then

conditions (a) Principal po ideals of S form a chain
(b) po ideals of S form a chain.
Also define simple posemigroup and proved that
every left(right) simple posemigroup is simple
posemigroup. Finally studied semisimple element
inposemigroup, related properties
andsemisimpleposemigroup.

L A ZADEH[7] introduced the notion of
fuzzy subset of a set in 1965.Since then, a series of
research on fuzzy sets results fuzzy logic, fuzzy set
theory, fuzzy algebra etc. A ROSENFELD [8] is
the father of fuzzy abstract algebra. N Kuroki [9-
12] developed fuzzy ideal theory of semigroups.N
Kehayopulu and M Tsingelis introduced the notion
of fuzzy ideals in  partially  ordered
semigroups(posemigroups). In[13-16] they define
fuzzy left(right) ideal in ordered groupoid and its
properties. Next they characterized left regular and
intra-reqular ordered semigroups interms of
semiprime left ideals, also they characterized left
regular and intra-regular poe-semigroups(partially
ordered semigroups having greatest element e)in
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terms of left ideal elements and fuzzy subsets. Also
they characterized regular ordered semigroups in
terms of fuzzy right(left) ideals and fuzzy quasi-
ideals.In the paper[17], JizhongShen defined F-
regular  subsemigroup, F-weakly  regular
subsemigroup, F-completely regular
subsemigroups and also proved that F-complete
regularity implies F-weakly complete regularity.
Also discussed image and inverse images of F-
completely regularity(F-weakly completely
regular) under surjective mapping.In paper[18],
Xiang-Yun Xie and Jian Tang defined fuzzy
left(right) ideal, level subset f, and ordered fuzzy
point. They characterized the fuzzy left(right)
ideals of ordered semigroups generated in terms of
ordered fuzzy points. Also they discussed fuzzy
radicals of ordered semigroups.
The main aim of this paper is applying the concept
of fuzziness to posemigroups (partially ordered
semigroups) by  defining  fuzzy  regular
posubsemigroup,  fuzzy  left(right)  regular
posubsemigroup, fuzzy intra-regular
posubsemigroup, fuzzy  completely  regular
posubsemigroup and some of the results. Also
fuzzy left(right) po ideal and fuzzy maximal ideal
in a posemigroup are defined and some of the
results on them.

I1. PRELIMINARIES

Definition 2.1: [6] A semigroup(S,.) with an
ordered relation < is said to be posemigroupif S is a
partially ordered set such that a < b = ax <
bx,xa < xb forall a,b,x € S.

Definition 2.2:[19] A function f from
posemigroupsS to the closed interval [0,1] is called
a fuzzy subset of S.The posemigroup S itself is a
fuzzy subset of S such thatS(x) = 1,vx €S. It is
denoted by S or 1.

Definition 2.3:[19] Let A be a non-empty subset of
S. We denotef,, the characteristic mapping of A.
i.e., The mapping of S into [0,1] defined by

_(1 ifxeA .
fA(x)-{ 0 ifx & A .Then f, is a fuzzy subset of S.

Definition 2.4:[19] Let f and g be two fuzzy
subsets of posemigroup S. Then the inclusion
relationfcg is defined by f(x)<g(x), vV X€S and
fug,fngare defined by
(fu g)(x)=max{f(x), g(x)}=f(x) v g(x),
(Fn g)(x) = min {f(x), g()} = f(x) Ag(x), Vx € S
Definition 2.5:[18]Let (S, <) be a posemigroup and
f,g be two fuzzy subsets of S. The product fogis
defined by
(fog)(x) = { Vigyz f(¥) A g(2)ifx < yz exist.s

0 otherwise
Definition 2.6:[18]Let S be a posemigroup. For
HcS
we define (H]={teS / t< h forsome heH}. For
H={a} we write (a]= ({a}] = {teS/t<a}

Definition 2.7: A fuzzy subset f of a posemigroup
S is called fuzzy subsemigroupof S if f(xy) =
f(x) Af(y), Vx,y €S.

Proposition 2.8:[19]A fuzzy subset f of a
posemigroup S is fuzzy subsemigroup of S
o fof € f.

Definition 2.9: A fuzzy subset f of a posemigroup
S is called fuzzy posubsemigroup of S if
(i) x < ythen f(x) > f(y) (ii) flxy) > f(x) Af(Y),
VX, Yy €S.

Definition 2.10:[18]Let S be a posemigroup. A
fuzzy subset f of S is called a fuzzy left idealof S if
(i) x < ythen f(x) > f(y) (i) fixy) > f(y), V
X,YES.

Lemma 2.11: [18]Let S be a posemigroup and f be
a fuzzy subset of S. Then f is a fuzzy left ideal of S
if and only if f satisfies that (i) x <y then f(x) > f(y)
vV X,y€S (ii) Sof c f.

Definition2.12:[18]Let S be a posemigroup. A
fuzzy subset f of S is called a fuzzy right idealof Sif
(i) x < ythen f(x) > f(y) (i) flxy) > f(x), V
X,YES.

Lemma 2.13:[18]Let S be a posemigroup and f be
a fuzzy subset of S. Then f is a fuzzy right ideal
of S if and only if f satisfies that (i) x <y then f(x)
> f(y) V x,y€S (ii) foSc f.

Definition 2.14:[18]Let S be a posemigroup. A
fuzzy subset f of S is called a fuzzy idealof S if
(i) x < ythen fix) > f(y) (i) f(xy) > f(y) and
f(xy) > f(x), v X,YES.
Lemma 2.15:[18]Let S be a posemigroup and f be
a fuzzy subset of S. Then f is a fuzzy ideal of S if
and only if f satisfies that (i) x <y then f(x) > f(y)
vV  XYES (i) foSc f and Sofc f.
Definition 2.16: Let S be a posemigroup. A fuzzy
ideal f of S is called idempotentif
f2=fof=H

I1. FUZZY REGULAR SUBSEMIGROUP
OF A PO SEMIGROUP
Definition 3.1:[6]An element a of a posemigroup S
is said to be regularif there exist x € Ssuch
thata < axa
Definition 3.2:[6]A posemigroup S is said to be
regular semigroupprovided every element is
regular.
Definition 3.3: Let S be a posemigroupandx € S.
DefineR, = {x'/x € s,x < xx'x}. Let f be a fuzzy
subsemigroup of S if vx € S there exist x' € R,
such that f(x) < f(x) provided f(x) # 0 then f is
called fuzzy regular subsemigroup of S.
Theorem 3.4:[17]Let A be a non-empty subset of a
posemigroup S . A is regular subsemigroup of S if
and only if f,, the characteristic function of A is a
fuzzy regular subsemigroup of S.
Proof: Suppose A is regular subsemigroup of S
and X, yEA=>Xy€EA
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Thereforef, (xy) = f4(x) A f, (¥).

Letx € A = f,(x) = 1. Then from the regularity of
A there exists x €R, such that x €A
and fy(x) = 1. = f, (x) < fy(x). Therefore f, is
a fuzzy regular  subsemigroup of S.
Conversely suppose that f, is a fuzzy regular

subsemigroup of S.
Let x,yeA = f,(x) =fa(y) =1 and f, is fuzzy
subsemigroup of S.

=>HGy) Z )AL= 1 =24Hkxy= 1
=>xyEA=>A is a subsemigroup of S.
Let x € A= f,(x) = 1.Since f, is a fuzzy regular,
there exists x € R, such that
fL,(x) <fh(x). =2 Ex)>1=>x €A

Therefore A is regular subsemigroup of S.
Definition 3.5:[18]Let f be a fuzzy subset of a
posemigroup S. Let A €[0,1]. Define
f, = {x € S/f(x) = A} is the A-cut of f.

Theorem 3.6:[17]Let S be a posemigroup. f is
fuzzy subsemigroup of S if and only if VA € [0,1],
fy is a subsemigroup of S.

Proof: Assume that f is a fuzzy subsemigroup of S.

Let abef,=>f@)=Af(b) =2
Since f(ab) = f(a) Af(b) =AAA=2A>= f(ab) =
A=ab€ef,

= f, issubsemigroupofS.Conversely suppose that f;
is a subsemigroup of S. Suppose there exists one
Xq,yisuch  thatf(x;y;) < f(x1) A f(y1) < f(x1) =
f(x1y1) < f(x1)

Define A =2 [f(x,) — f(x,y;)] then A € (0,1]and
0<f(x1y1) <A<1,0<A<f(x) <1

sothatx; € f,similarlyy; € f, = x;y; € f, =
f(x1y1) = A

Butf(x,y;) < Awhichisacontradiction.

Therefore f(xy) = f(x) Af(y),Vx,y ES =1, s
subsemigroup of S.

Theorem 3.7: Let f be a fuzzy subset of a
posemigroup S. If f is a fuzzy regular
subsemigroup of S if and only if vA € (0,1], f) isa
regular subsemigroup of S provided f, # @.

Proof: Assume that f is fuzzy regular
subsemigroup of S. From theorem 3.6, f), is
subsemigroup of S. Let x € f, since f is fuzzy
regular 3x’ € R, such that f(x) < f(x) = f(x) = A
= x € f,.Therefore vx € f,3x €f,  such that
x<xxx=f, is a regular subsemigroup of S.
Conversely, suppose that f, is a regular
subsemigroup  of S provided f, #0
Assume that f is not fuzzy regular =there exists
x € Ssuch that f(x)# 0 and Vx €R,,
f(x) > f(x). SetA=f(x), clearly x€f, and
VX ERy = A=1(x) >f(x) =>x ¢f,

which is acontradiction.Sincef, is regular.
Therefore f is fuzzy regular subsemigroup of S.
Theorem 3.8: Let S be a posemigroup. If fis fuzzy
regular  subsemigroup of S then fof=f
Proof:Let f be a fuzzy subset of S. From [5] If f is

a fuzzy subsemigroup of S if and only if fof c f.
Let xeS if f(x)=0 then (fof)(x) <f(x)=>
(foD(x) =f(x) =0
if f(x) #0 then 3x € R, such that f(x) < f(x)
,since f is fuzzy regular
Now(fof) (x) =
< [F) A @)1=, MEGe) A ()]

> f(xx) A f(x)

> f(x) Af(x) A f(x) = f(x),VX €S
= f C fof. Therefore fof = f if fis fuzzy regular.
Corollary 3.9: Let S be a posemigroup and f is
fuzzy ideal of S. If fis fuzzy regular subsemigroup
of S then f is fuzzy idempotent.
Definition 3.10:[18] Let f be a fuzzy subset of a
posemigroup S. We define (flby
(f](®) = (f(y), VX €S,
Note 3.11: Clearlyf < (f].
Definition 3.12: [13]Let S be a posemigroup, a € S
and A € [0,1]. An ordered fuzzy pointa,,a,:S —

[0,1] defined by a, (x) = { giiff); Z ((e;]]

clearlya, is a fuzzy subset of S.
Lemma 3.13:[18]If a, is an ordered fuzzy point of
S then ay=(a,].
Note 3.14: Let f be a fuzzy subset of an
posemigroup S then (f] = |, ¢gya-
Definition 3.15: Let f be a fuzzy subset of a
posemigroup S. Thenvx € S, the fuzzy subsetxfx of
S is defined byvy € S,
(xF)(y) = {y\;;(ssx)iffly < XsX

0 otherwise
Theorem 3.16: If f is a fuzzy subsemigroup of a

posemigroup S. Then f is fuzzy regular if and only
ifvx € S,(xfx)(x) = f(x)providedf(x) # 0
Proof:Suppose f is fuzzy regular.Consider
(XE) (%) = xaesn [(8) = nf () 2 f(x) = £(x),
since f is fuzzy regular = (xfx)(x) = f(x)Vx €
S.conversely assume thatvx € S, (xfx)(x) = f(x).
Since

f(x) <(xfx)(x) =

XSXXvZf(X') = XS‘;;f(f(x')providedf(X) # 0That s
vx € S3 at least one x' such that x< xx'xandf(x) <
f(x)sincef(x) # 0

= fis fuzzy regular.

Corollary 3.17: If an ordered fuzzy point a, of a
po semigroup S is regular if and only ifvx € S,
(xa,x)(X) = a, (x)provideda, (x) # 0.

Proof: Proof follows from Theorem 3.14.
Definition 3.18: Let S be a posemigroupand x € S,
define LR, = {x € S/x < x?x}. Let f be a fuzzy
subsemigroup of S. For every x € S3x' € LR, 3
f(x) < f(x) provided f(x)# 0 then f is called fuzzy
left regular subsemigroupof S.

Definition 3.19: Let S be a posemigroupand x € S,
define RR, = {x € S/x < x'x?}. Let f

WwWw.ijera.com

DOI: 10.9790/9622-080802384440|P a g e



Ramyalatha P Journal of Engineering Research and Application

Www.ijera.com

ISSN : 2248-9622, Vol. 8, Issue 8 (Part -11) Aug 2018, pp 38-44

be a fuzzy subsemigroup of S. For every x €
S3x € RR, 3 f(x) < f(x') provided f(x)# 0 then f
is called fuzzy right regular subsemigroupof S.
Definition 3.20: Let S be a posemigroupand x € S,
define IR, = {(x1,x;) €S X S/x < x,x°X,}. Let
f be a fuzzy subsemigroup of S. For every
X € S3(x4,X3) € IR, 3 f(x) < f(x1) Af(x,)
provided f(x)=0then f is called fuzzy
Intraregularsubsemigroupof S.

Definition 3.21: Let S be a posemigroupand x € S,
define R, ={x'eS/x<xxx} and Ck =
{x' € S/xx' = x'x}.Let f be a fuzzy subsemigroup
of S and for every x€S3Ix €R,NC,
3 f(x) <f(x)  provided f(xX)=0 then f is
calledfuzzy completely regular subsemigroupof S.
Theorem3.22: Let S be a posemigroupand f is a
fuzzy subsemigroup of S. If fis fuzzy completely
regular then f is regular, left regular and right
regular.

Proof: Suppose that f is completely regular. Then
for every x€S3Ix €R,NC, 3 f(x) < f(x)
provided f(x)#0 . Since x ERy=>x<
xx xand(x) < f(x) , f(x)# 0 = fis fuzzy regular.
Now for every x € S3x' € R, N C, 3 f(x) < f(x)
provided f(x)= 0

= x < xxxandxx = xx. Consider x<xxx=
xxx = x°x > x < x%xand f(x) <f(x)=> f is
fuzzy left regular.
Alsox < xx'x = xxx = xx2. Therefore f is fuzzy
right regular.

Definition 3.23: Leta € S, A € (0,1]. Define ideal
generated by the ordered fuzzy point a, of Shy
<a > =

{ Aifx € (@) = (auaSu Sau SaS] = (s'as’]

0 otherwise
Definition 3.24: An ordered fuzzy element a,of a
po semigroup S is said to be fuzzy semisimpleif
d) < d) >2.

Note 3.25: Clearly a; €< a; >
Theorem 3.26: Let S be a po Semi group and a, is
a fuzzy subsemigroup of S. If a, is fuzzy regular

then a, is fuzzy semisimple.
Proof:Suppose a, isfuzzy regular. Consider
<a >2(X) = xSy\z/[< a, > (Y) A< ay > (Z)]

><a, > {y)A<a; > (2)

>< a, > (xx) A< ay, > (%)

>a,(xx) Aa,(x) = a;(x) Aa,(x) Aay(x)

>a,x)Aax)Aa(x)= ay(x)VXES =
a, €< a, > . Therefore a, is fuzzy semisimple.
Theorem 3.27: Let S be a po Semi group. If an
ordered fuzzy point a,of S is left(right) regular
semigroup then a; is fuzzy semisimple.
Proof: Suppose a,is fuzzy left regular. Then v XeS
3x € LR, such that
a;(x) < a;(x) provided a,;(x) # 0.Consider
<@ > () = gil<aq > () A< a; > (2)]
><aq > W)A<a; > (2)

><a; > () A< a; > (x)
> a;(x?) Aa,(x)
>a;(x) Aay(x) Aay(x)
= a(x) Aay(x) = ap(x)
=1 a, c< a, >2
Therefore a, is fuzzy semisimple.Similarly if a, is
fuzzy right regular semigroup then a; is fuzzy
semisimple.
Theorem 3.28: Let a; be an ordered fuzzy point of
a posemigroup S. If a; is fuzzy intra regular
semigroup then a; is fuzzy semisimple.
Proof: Let ayis fuzzy intra  regular.
=>V X€S 3 (x;,x)€ IR, 3 a;(x) < a;(x1) A
a; (x;) provided a;(x) 0.
Consider< a; >%(X)=(< a; > o0 < a; >)(x)
= l<a > @) A< ay > (2)]
><a; > W) A< a; > (2)
><a; > (xx?) A< ay > (xy)
> a; (x1x%) Ay (x2)
> a; (x1) A ay (x?) Aay(xz)
> a;,(x) Aay(x?)
>a;(x) Aay(x) Aay(x)
=a; (x), VXES
= a, ©< a,; >*Therefore a; is fuzzy semisimple.

Iv. FUZZY SIMPLE PARTIALLY
ORDERED SEMIGROUPS:
Definition4.1: A posemigroup S is said to be a left
simple posemigroupif S is its only poleft ideal.
Definition4.2: Let S be a posemigroup. S is called
fuzzy left simple semigroupif every fuzzy left ideal

of S is a constant function.
Definition 4.3: Let S be a posemigroup and f be a
fuzzy subset of S. Define
_(lifx € (Sa]
fisa () = {0 otherwise

Theorem 4.4: Let S be a posemigroup. Then fis,
is a fuzzy left ideal of S, for every a€S
Proof: (i) Letx,y e Sandx <y

If y € (Sa] since x<y=x€ (Sa] then
fsa(®) =1 = fsa1(¥)

Ify & (Sa]then fisq)(¥) = 0 < fisa1(x).

By summarizing the above fis,;(x) = fis. ()

(ii) I ¥ & (Salthen fisa) () = 0 < fisa) ().

If y € (Sa] then fis,;(¥) =1

Since y € (Sa] and (Sa] is a left ideal of S from
[18]

thenxy € (Sa], vx € S.

= fsa)(xy) =1 = fsq1(y) Thereforefis, (xy) =
f(Sa](y)-

From (i) and (ii) f(s, is a fuzzy left ideal of S.
Theorem 4.5: For a posemigroup S, the following
are equivalent.

a) S is a left simple posemigroup

b) S is a fuzzy left simple semigroup.
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Proof:(a)=(b):

Suppose S is a left simple posemigroup.

Let f be any fuzzy left ideal of S. Then it follows

from [5] that there exist elements x,y € S

such that b=xa and a=yb.

Since f is a fuzzy left ideal of S, f(a) = f(yb) =

fb) =f(xa) = f(a)

=f(a) = f(b) Va,b € S = f is a constant fuzzy

ideal.

Therefore S is a fuzzy left simple po semigroup.

(b)=(a):

Assume that S is a fuzzy left simple posemigroup.

Let A be any po left ideal of S. Then from [9] C, is

a fuzzy left ideal of S.

= C,is a constant function.

Letx € SSinced # @,
CLx)=1=2x€A>S5ScA

Therefored = S.

Hence S is a left simple posemigroup.

Theorem 4.6: Let S be a posemigroup. S is a fuzzy
left simple semigroup if and only if
f(Sa] =f5=5, Va€eS
Proof: Assume that S is a fuzzy left simple
posemigroup. By Theorem 4.5 S is a left simple
posemigroup. Then by [18], (Sa]=s.

Thereforefsq) = fo = S.
Conversly assume thatfs,) = fs =S = fisq)(x) =
fs(x)
=(Sa]=S. Then from [18] S is a left simple
posemigroup. Then by Theorem 4.5 S is a fuzzy
left simple posemigroup.
Definition4.7: A posemigroup S is said to be a
right simple posemigroupif S is its only po right
ideal.
Definition4.8: Let S be a posemigroup. S is called
fuzzy right simple Semigroupif every fuzzy right
ideal of S is a constant function.
Definition4.9: Let S be a posemigroup and f be a
fuzzy subset of S. Define

1ifx € (aS]

flas) () = {O otherwise
Definition4.10: A posemigroup S is said to be a
fuzzy simple semigroupif every fuzzy ideal of S is
a constant function.
Theorem 4.11: Let S be a posemigroup.Then fi,q
is a fuzzy right ideal of S for every a€S
Proof: (i) Letx,y e Sandx <y
If y € (aS] since x<y=x€ (aS] then
f(aS](x) =1= f(aS](y)
Ify ¢ (aS]then fius1(¥) = 0 < fas1(x).
By summarizing the above f,51(x) = fus1(¥)
(i) If x & (aS]then fi51(x) = 0 < fia51(xy).
If x € (aS] then fius(x) =1
Since x € (aS] and (aS] is a po right ideal of S,
from Theorem [18]
Then xy € (aS], VYy€S= fis(xy) =1=
f(aS](x)

Thereforef(,s1(xy) = fias) ().

From (i) and (ii),f(,s) is a fuzzy right ideal of S.

Theorem 4.12: For a posemigroup S, the following

are equivalent.

a) S is a right simple posemigroup

b) S is a fuzzy right simple semigroup.

Proof:(a)=(b):

Suppose S is a right simple posemigroup.

Let f be any fuzzy right ideal of S. Then it follows

from[5] that there exist elements x,y € S

such that ax=b and a=by.

Since f is a fuzzy right ideal of S, f(a) = f(by) =

fb) = f(ax) = f(a)

=f(@) = f(b) Vva,b € S = fis a constant fuzzy

ideal.

Therefore S is a fuzzy right simple po semigroup.

(b)=(a):

Assume that S is a fuzzy right simple posemigroup.

Let A be any po right ideal of S. Then from [22] C,4

is a fuzzy right ideal of S.

= Cyis a constant function.

Let x € SSince A+0Q,

Cx)=1=2x€A>5cA

ThereforeA=S.

Hence S is a right simple posemigroup.

Theorem4.13: Let S be a posemigroup. S is a

fuzzy right simplesemigroup if and only if fi,s) =

fs=S, Va€eSs

Proof: Assume that S is a fuzzy right

simplesemigroup. By Theorem 4.12, S is a right

simple posemigroup. Then from [6], (aS]=S.

Thereforef,1 = fs = S.

Conversly assume thatf,s) = fs =S = fus1(x) =

fs(x)

=(aS]=S. Then from [6], S is a right simple

posemigroup. Then by Theorem 4.12, S is a fuzzy

right simple semigroup.

Definition4.14: Let f,g be two fuzzy subsets of S,

(fog]is defined by
(fogl(x) = r<yy (fog) yz), Vx,y,z €S

Definition 4.15: A fuzzy ideal f of a posemigroup

S is said to befuzzyglobally idempotentif

(f"1=(f1,vn

Definition 4.16: Let S be a posemigroup. S is said

to be fuzzy globally idempotentif

("] =S,vn

Theorem 4.17: Let S be a posemigroup with unity

e and f be a fuzzy ideal of S withf(e) =1 then

f=S=fs

Proof:Let x € S. Considerf (x) = f(xe) =f(e)=1

=>f(x)= 1 = f(x) =1,V xeS. Thereforef =
fs =S.

Definition 4.18: A non-zero fuzzy ideal f of a
posemigroup S is called a proper fuzzy idealif
f * CS = S

Definition 4.19: A fuzzy ideal f of a posemigroup
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S is called maximalif there doesn’t exist any proper
fuzzy idealgofS3 f c g.
Theorem 4.20: If {f;} is a fuzzy ideals of a po
semigroup S then the arbitrary union of fuzzy
ideals is fuzzy ideal of S.
Proof:let {f;} is a fuzzy ideals of a po semigroup S.
Letx,y € Ssuchthat x < y.
Consideru f;(x) =
max{f; (x), f5,(x), f300), e cve ve e}
:fl(x) sz(x Vfg(x) Vi
= i VLO)V O

since each f; is a fuzzy ideal.

=max{f; ), 2(y) ... . }=V fi(¥)
Therefore U fi(x) >U fi(y) ifx <y
Consideru fi(xy) = fi(xy) V f,(xy) V f3(xy) V..

>t VETVEFV ...
since each f; is a fuzzy left ideal.

=V fi(y)
Therefore U f;(xy) =U f(y), Similarly U f;(xy) =U
fi(x).
Thus the arbitrary union of fuzzy ideals is a fuzzy
ideal of S.
Theorem4.21: Let S be a posemigroup with unity e
then the union of all proper fuzzy ideals of S is the
unique fuzzy maximal ideal of S.
Proof: Let fy be the union of all proper fuzzy ideals
of S.
= fyis a fuzzy ideal of S by theorem 4.20.
If fy is not proper then fy = Cs = fiy(x) = 1,Vx €
S
= f;(x) = 1 for some fuzzy ideal f; since U f; = fiy
= f; = 5 but f; is proper.
Therefore fy; is a proper fuzzy ideal of S.
Since fy; contains all proper fuzzy ideals of S.
= fyis maximal fuzzy ideal of S.
If gyqis any other maximal fuzzy ideals of S
thengy < fy € Cs.
Thereforefy, = gy. Hence fyis the unique fuzzy
maximal ideal of S.
Theorem 4.22: If S is a fuzzy left(right) simple
semigroup then S is a fuzzy simple semigroup.
Proof: Suppose S is a fuzzy left(right) simple
semigroup.
Let f be a fuzzy ideal of S = f is a fuzzy left and
fuzzy right ideal of S.
=f is a constant function =S is a fuzzy simple
semigroup.
Theorem 4.23: Let a, be a fuzzy ordered element
of a posemigroup S. If a; is semisimple and
idempotent thena, €< a, >", vn.
Proof: If a, is semisimple and idempotent .
Let a € S and n is a natural number.
= a, S< a, >Z%is true for n=2 since a,is fuzzy
semisimple.
Assume that the statement is true for n-1. That is
a c< a; >n_1
Consider < a, >"=<a, >" 1o <a, >

2 ayo0a, = a2 = a,since a, is
idempotent.
Therefore < a; >" 2 a, ,Vn

V. CONCLUSION
The purpose of this paper ischaracterize
fuzzy completely regular and fuzzy regular,
establish the relation between fuzzy regular and
fuzzy idempotent. Also fuzzy left (right) simple
semigroup
left(right)simpleposemigroup.
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