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Abstract: In this paper, it is shown thatf(sr,jandf,rs are respectively fuzzy left and fuzzy right ideals of S. S is
a fuzzy left(right) simple po- I' -semigroup= fisrq) = fs = S (flars) = fs = S)Va €S.

It is proved that for any semi group S “TFAE”

(1) S is left(right) simple po- I" -semigroup.

(2) Sis afuzzy left(right)simple I'-semigroup.

The union of all proper fuzzy ideals of S is the only fuzzy maximal ideal of S ,where S is a PO -I'-
Semigroupwith 'e', unity
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Keywords: Fuzzy semisimple,globally idempotent,fuzzy globally idempotent,left simple po-I'-semigroup ,fuzzy
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1. INTRODUCTION:

CLIFFORD [2],[3] and LJAPIN [4] have thoroughly explored the algebraic theory of semigroups.Anjaneyulu
[1] puts forth the ideal theory in general semigroups. The definitions of fuzzysimpleI" -semigroup, fuzzyleft
simpleI’ -semigroup, and fuzzyright simplel’ -semigroup are presented. In 1965, LAZADEH suggested the
concept of a fuzzy subset of a set. A number of experiments on fuzzy sets then resulted in fuzzy logic, the theory
of fuzzy sets, fuzzy algebra, etc. ROSENFELD was the founder of fuzzy abstract algebra. The fuzzytheory of
semigroups was advanced by Kuroki and Xie.

2. PRELIMINARIES:
In the present paper “FLSPOI'S” denotes Fuzzy left simplepo- I'-semigroup,
“LSPOI'S”denotes left simplepo- I"-semigroup,
“FRSPOI'S” denotes Fuzzy Right simplepo- I'-semigroup,
“RSPOI'S”denotes Right simplepo- I'-semigroup,
“TFAE” denotes “The following are equal”.
‘S’ denotes po- I -semigroup unless otherwise specified
DEFINITION2.1: S is a I'-semigroup with ordered relation’<’ is said to be PO-I'-Semigroup if S is a poset
suchthat m <n=myp <nyp and pym < pynvm, n, pe Sandy €T
DEFINITION 2.2: A function f: S—[0,1]is known as fuzzysubsetof S.
lifxe X

DEFINITION2.3: Let X(#@)< S.We definef x: S — [0, 1]by fx(x) :{Oifx ¢ X

DEFINITION2.4: For p&g,two fuzzysubsets of S,the inclusionrelation pcq is defined by p(z) < q(z),vVz €
Sandp U q,p N qare defined by
(p Y ) (z)=max{p(2),q(2)}=p(2) V q(2), forallz€S,
(p N q)(2)=min{p(2),q(2)} =p(2) A q(2), forallz€S.
DEFINITION2.5:([13])For x€S,f&g(two fuzzysubsets of S),the product(f T" g)is statedas
FT o)) = {szyyzf O Ag@), if x <yyz
0 otherwise
DEFINITION2.6: For any subset P of S,(P] defined as (P]={ z€S / z< p for some peP}. For P={k} we
define(k]= ({k}] = {zeS/ z <k}.
DEFINITION2.7: A fuzzy subset‘ T “ of S is known as (A) fuzzy I'-subsemigroup([14])of S if t(myp) =
T(m) At(p),Vm,p € Sandy € I'.(B) fuzzy I'-subsemigroup([15]) of S& 't < . (C)fuzzy po-T'-
subsemigroupof S if (i)u < vthen T (u) = 7 (W)
(iDt(uyv) = t(w) AT(w),Vu,v €S, Vy € I'. (D)fuzzy left ideal[16]of S if
(Du< vthen t(u) = T() (i)t(uwyv) =2 T(W),VuveS vy er.
(E)fuzzy left ideal[16]ofS&“r’satisfies that(i) u < vthen Tt(u) = T(v),VuveS(i)sl't c t.
(F)fuzzy right ideal[16]of S if(i)u < vthen T (w) = t(v) (i)t (wyv) = t(U), YU, veSVvyer.

Then f isa fuzzy subset ofS.
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(G)fuzzy right ideal[16] of S <*1 *satisfies that(l)u < vthen t(u) = T(v),Vu,veES(2)tl's C
7.(H)fuzzy ideal[16]of Sif(1) u < v thent (w) =7 (V) 2)t(uyv) = t(v), t(uyv) = t(w), VU, v € §,Vy €
I'.(I)fuzzy ideal[16] of S iff tsatisfies that(i) u < vthent(u) = t(w),Yuv €S(ii)t's S

tandsl't C T

(J)Idempotentift2 = 't =17,

3. FUZZY SIMPLE PARTIALLY ORDERED I'-SEMIGROUPS

DEFINITIONS.1: If S itself is the only left ideal of Sthen S is LSPOTI'S.
DEFINITION 3.2: PO- I'- semigroupS is FLSPOI'S if each fuzzyleft ideal of S isaconstant function.

DEFINITIONS.3: “f ‘be a fuzzysubsetof apo- I'- semigroup S.
fsrq)(x) is defined as
1 ifxe(sT
fsra)(x) = { if x € (STa]

) ) 0  otherwise
THEOREMS.4:f (srq) is afuzzyleftideal of a PO-I'- SemigroupS,va € S.

Proof:(i)Letx,y e Sandx <y

If y € (ST'a] sincex <y = x € (STa] then fisrq1(x) = 1 = fisrq1(¥)

Ify & (STalthenfsrq1(¥) = 0 < fisrq) ().

By summarizing the above f(srq)(x) = fisrq; (V)

(i) If y & (STalthen fisra1(¥) = 0 < fisra) (xvy).

If y € (ST'a] then fisrq(y) = 1

Since y € (ST'a] and(STa] is a leftideal of S

we have xyy € (STa], ¥V x € S, YEI'([8])= fsrq(xvy) =1 = fisray )

Thereforef(srq; (xvy) = fisra ().

Hence fsrqp is a fuzzyleftideal of S.

THEOREM 3.5: In a po- I'- semigroup S, “TFAE”.

(p) Sis a LSPOI'S

(q) Sisa FLSPOTIS.

Proof:(p) = (q)

Assume (P) holds.

supposeT is anyfuzzy left ideal of S which implies that 3 elementsx, y € S and o,yEI'3b=xaaanda=yyb.
By definition of T we haveT(a) = T(yyb) = T(b)=T(xaa)=T(a)

= T(a) =T(b) Va,b € S and a,yel'=T is a constant fuzzy ideal.

Hence (q).

@=(p):

Assume (q) holds.

Suppose A is po left idealof S... C,isa fuzzyleftideal of S(from[9]).

= C,is a constant function.

letx,y €S,y €TsinceA+#0,C,(xyy) =1=>xyye A=>Sc A

ThereforeA=S. Hence (p).

THEOREM 3.6:S is FLSPOI'S& f(srq) = fs = S Va € S,where S is apo-I'-semigroup.
Proof:Suppose S is a FLSPOI'S. FromTh3.5 S is a LSPOI'S. Then from[5], (SI'a]=S. Thereforefisrq) = fs = S.
Conversly assume that fisrq; = fs =S = fisrg (x) = fs(x)

= (SI'a]=S. Then from[5]S isa LSPOTI'S. ~.FromTh.3.5 S isa FLSPOT'S.

DEFINITION 3.7:APO-T"-semigroup S is known as a RSPOI'Sif Sitself is the only po right ideal of S.
DEFINITION 3.8: If each fuzzy right ideal of ‘S’ is a constant function then S is termed as FRSPOI'S.

DEFINITION 3.9: f be a fuzzy subsetofapo-7-semigroup S.
f(ars)(x) is defined as
_ (1 if x € (aI'S]
f (ars) (%) = {O otherwise
DEFINITION 3.10:If every fuzzy ideal of ‘S’ is a constant function then S is fuzzy simple po-I'-semigroup.

THEOREMBS.11: f 4rg)is afuzzy right ideal of a po-I'-semigroups for everya € §.
Proof: (p) Letx,y € S,aq,f €Tandx < y

If y € (aI'S] since x <y = x € (al'S] then fi,rs;(x) = 1 = fiars) (V)

Ify & (arS]thenfiors)(v) = 0 < fars) ().

By summarizing the above f(,rs(x) = fiars)(v)
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(@) If x & (arS]thenfiars)(x) = 0 < fiars) (xyy).
If x € (aI'S] then fi rs(x) =1
Since x € (aI'S] and(aI'S] is a poright idealof S,
then xyy € (aI'S], Vy € S,V y € I'(from theorem [5]).
> flarsixyy) = 1= flars) (%)
‘.'f(aFS] (x]/)’) = f(aFS] (X)
From(p)and(q) fars) is afuzzy right ideal of S.
THEOREM 3.12:1n a po-I'-semigroup S, “TFAE”.
I) SisaRSPOT'S.
m) S is a FRSPOT'S.
Proof :(I) =>(m):
Assume S is a RSPOI'S.
supposef isfuzzy right idealof S.Then3 elementsx,y € Sand a, § €I'such that aax=b and a=bgy(from [7]).
« fis afuzzy right ideal of S,f (@) = f(bBy) = f(b) = f(aax) = f(a) =f(a) =f(b)Va, b € S= fis a constant
fuzzy ideal.
~ Sis FRSPOT'S.
(m)=():
SupposeS is aFRSPOT'S.
Assume A as any po right idealof S= C,is a fuzzyrightidealofS(from [9]).
= (,is a constant function.
Letx,y €S,y €TSinceA# @, C,(xyy) =1=>xyyeA=>SC A
ThereforeA=S.
Hence S is RSPOT'S.

THEOREMB3.13:S is FRSPOI'S® f (415 = fs = SVa € S.

Proof:Suppose that S is a FRSPOT'S. S isa RSPOI'S(From theorem 3.12). Then from [5], (aI'S]=S.
Thereforefigrs; = fs = S.

Conversly assume thatfi,rs; = fs = S = fars)(x) = fs(x)

= (aI'S]=S.Then S is a RSPOI'S(from [5]). ThenS is a FRSPOI'S(from Theorem 3.12).

DEFINITIONS.14:fandgareany two fuzzy subsets of S, define (fog]as

(fogl(x) = x5 (fog)(yy2), Vx,y,z € S,y €T.
DEFINITION 3.15 : A fuzzy ideal f of a po - I'- semigroup ‘S’is known asglobally idempotent if(f"] = (f],
vn.
DEFINITION3.16 : A po - I'- semigroup ‘S’ is known as fuzzy globally idempotent if (S*] =S, vn.
THEOREM3.17 : A po - I'- semigroup ‘S’with ‘e’ unityandf , afuzzyidealof S withf(e) = 1 thenf = S = f.
Proof: Let x € S,y € I. Considerf(x) = f(xye) =f(e)=1
= f(x) = 1= f(x) =1,V xeS. Therefore f =f;=S.

DEFINITION 3.18:A fuzzy idealf which is non-zero of Sis known as a proper fuzzy idealif f # C; = S.
DEFINITION3.19: A fuzzy ideal ‘f’ of ‘S’ is maximalif no proper fuzzy ideal ‘g’ of ‘S’ existed 3 f c g.
THEOREM 3.20: If {f;}is a sequence fuzzy ideals ofa po-I-semigroup S thenu f; (x) is fuzzy ideal of S.
Proof: let {f;}be a sequence of fuzzy ideals of S.

Let x,y € S such thatx < y.

Consider U f;(x) = max{fy (x), fo(x), f5(x), cce e e o0}
= VHEEVEEV .
>fOVEQDVEGV ... since each £; is a fuzzy ideal.

=max{f;¥), L) .. }= U fi(¥)
ThereforeU f;(x) =2V fi(y) ifx <y
Letx,y € Sandy €T
Consider U f;(xyy) = filxyy) V L(xyy) V f5(xyy) V e e
2OV ELEDMVEODV ... .. since each f; is a fuzzyleftideal.
=U fi(y)
Therefore U f; (xyy) =U f;(y), Similarly U f;(xyy) =U f;(x).Hence the theorem.
THEOREMS.21:The union of all proper fuzzy ideals(U f;) of a PO-Semigroup S with ‘e unity is the
uniquefuzzy maximal ideal of S.
Proof:let's takef, = U f;.
= fyywould bea fuzzyideal of S (fromTh 3.20).
Supposef,, is not proper then f,, = Cs = fi (xyy) =1,Vx € S,y €T
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= [1,(1J) = I for some fuzzy ideal [, since U [, = [J
= [, = [ but 0, is proper...[1, is a fuzzyideal ofS which is proper.
Since [J; contains all proper fuzzyidealsof Stherefore(]  is maximalfuzzyideal of S.suppose(],is any other
maximalfuzzy ideal of Sthen 0, € I, € [J,.
~0., = .. Hence 0 isfuzzymaximal idealof S,which is Unique.
THEOREM 3.22:1f S is FLSPOT'S(FRSPOTI'S)then S is fuzzy simple po-I'-semigroup.
Proof: Assume S is aFLSPOI'S(FRSPOT'S).
consider any fuzzyideal ‘f* of S=f is a fuzzyleft( right )ideal of S.
= f isa constantfunction=S isfuzzy simplepo-I'-semigroup.
THEOREM 3.23: If fuzzyordered element (7, of S is semisimple and idempotent then(l,, €< 0, >, V.
Proof:Suppose 1 is semisimple and idempotent ,[] € [] and ne [.
[0, €< [, >"which holds for n=2 since [1,is fuzzy semisimple.
Assume the result holds for n=n-li.el], €< 0, > "
Consider< 0, >'=<10 >"'T<0, >
20,0, =0,%= 0., since . is idempotent.
Therefore < - >" 2 -, V0.

4.CONCLUSION:

The objective of this paper is describing fuzzy left( [ ;) and fuzzy right (7 - - -;) ideals of S.We established
the relationship between fuzzy left simple po —I'- semigroup and fuzzy simple T'- semi group.The unionof all
proper fuzzy ideals(U 1) ofpo —-I' - semigroup S with unity ‘e’is the unique fuzzy maximal ideal of ‘S.’
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