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Abstract— In this paper, we considered some properties and
characterizations of fuzzy I - ideals such as fuzzy interior I" - ideals
and fuzzy bi I - ideals of I" - semi groups and investigate some of
their properties. We also have studied fuzzy quasi I - ideals and
fuzzy left (right, two sided) I" - ideals of I" - semi groups.
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l. INTRODUCTION AND PRELIMINARIES

The fundamental concept of a fuzzy set was introduced by
L.A.Zadeh in 1965[4]. The concept of fuzzy ideals in semi
groups was introduced by N.Kuroki in 1979[2]. N.Kuroki [3]
introduced fuzzy left (right) ideals, fuzzy bi ideals and fuzzy
interior ideals. Some basic concepts of fuzzy algebra such as
fuzzy left (right) ideals and fuzzy bi ideals in a fuzzy semi
group were introduced by Dib [7] in 1994. D.R.Prince
Williams and K.B.Latha introduced fuzzy I - ideal and fuzzy
bi I" - ideal [1].

Definition 1.1: A mapping xS — [0,1] is called fuzzy set

of Sand the compliment of a set /£, denoted by ,u', is the

subset in S defined by u =1-u(X)
forall xeS. Let the level set of a fuzzy set g of Sis
defined as U (z,t) ={xe S/ u(x)>t}. Note that I -
semi group S can be considered as a fuzzy set of itself and we
writt S=Cg ie. S(X)=1forall xe§.

Definition 1.2:LetS ={X,V,2,...} and T ={«, 5,7,...}
be two non-empty sets then S is called a 1" -semi group if it
satisfies (i) XyyeS (i) (xay)pz=xa(ypz)
forx,y,zeS and a,f el

Definition 1.3: A fuzzy set u of S is called a fuzzy sub T -
semi group of S if w(Xary) > min {u(x), 1(y)} for all
x,yeSand el .

Definition 1.4: A fuzzy set ¢ of S is called a fuzzy left
(righty T'- ideal of S if u(xay)=>u(y)
(u(xay)= pu(x))foral x,yeSand ael.

fuzzy

Definition 1.5: A fuzzy set x4 of S is called a fuzzy T - ideal
of S ifitis both fuzzy left I" - ideal and fuzzy right I" - ideal of

S.
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Definition 1.6: A fuzzy sub I" - semi group g of S is called

a fuzzy bi Ir- ideal of S if
u(XaypBz)=>min {u(x), u(z)} for all Xx,y,zeS
and o, el

Definition 1.7: A fuzzy sub I" - semi group u of S is called
a fuzzy interior T - ideal of S if u(Xayfz)> u(y) for
all x,y,zeSand a,fel’.

Definition 1.8: Let 4, and ¢, be two fuzzy sets of I - semi
groupS. Then 44 M, and g4 U, are defined by
(14 N1, )(@) = min {4, (), 12, ()} and

(14 © p,)(@) = max{uy (a), 1, ()} -
We denote A - minimum or infimum and Vv - maximum or

supremum then (1 M 4, )(@) = 14 (8) A 14, (8)
(1 11,)(2) = 14,(2) v 11, (2)

Definition 1.9: Let zz,and ¢, be any two fuzzy sets of a I -
semi group S . Then their fuzzy product gz, o gz, is defined
by

a=yay{ﬂ1(x)/\#2(y)}if a=xay for x,yeS, ael’

(14 o 1,)(@)={ _
0 otherwise

Definition 1.10: A fuzzy sub I'- semi group g of S is

called a fuzzy bi I -ideal of a I'- semi group S if

uXaypz) > u(x) A u(z)}y for allx,y,zeS and
a, el

Definition 1.11: A fuzzy set ¢ of a I' - semi group S is a
fuzzy quasi " -idealof S if (uoS)N(Sou)cu

Based on these preliminaries we prove some results on fuzzy
I" - ideals, fuzzy bi I' - ideals, fuzzy interior I" - ideals and

fuzzy quasi I - ideals of I" -semi group S .

Il.  MAINRESULTS

Theorem 2.1.: Let S be a I -semi group. (i) If g and ,
are fuzzy sub I" —semi groups of S, then 1, U u, is a
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fuzzy subI” —semi group of S. (i) If gzand s, are fuzzy
I'-idealsof S, then g, U p, isafuzzy I -ideal of S .

Proof: (i) Let gyand g, be two fuzzy sub I —semi

groups of S . Then we have sz (Xary) ={ug, (X) A 24 (Y)}
and 44, (Xery) Z{us, (X) A 14, (Y)}

Consider

(1 O ) (xay) =L (xay) v 1, (xay) }
> [, () A 1 (W V [, () A 2, (Y)]
=[4() v 1, AL (Y) v 11, (Y)]

= (11, Y 11,)(X) A (11, O 11, )(Y)
.y U u, isafuzzy sub I' —semi group of S .

ideals of I -semi

(i) Let A4 and p,be fuzzy I'-
group S . Then
wehave 4 (xay) = 14(X) . 14 (xay) = 14 (y) and

ty (Xay) 2 1, (X) .ty (Xy) 2 1, (Y) -
Consider (14 U 11,)(Xay) = iy (X y) v w1, (X'y)
2 145 (X) v 4, (X)
2 (11, Y 11, )(X)
(14 Y 1, ) (X y) = (1 © 11, )(X)
"y U u, isafuzzy left I - ideal of I -semi group S .
And

(1 Y ) )(Xery) = (X y) v i, (Xay)
Z 1, (Y) Vv 1, (Y)

> (e, 11,)(Y)
My \J L, isafuzzy right I' - ideal of S .

Hence £, U 1, isafuzzy I'-ideal of S.

Theorem 2.2.: Let S bea I" -semi group. (i) If ppand g,
are fuzzy sub I" —semi groups, then My M 1L, is a fuzzy sub
I' —semi group of S. (ii) If z,and g, are fuzzy I - ideals
of S, then g4 M, isafuzzy I'-ideal of S.

Proof: Similar to the proof of Theorem 2.1.
Theorem 2.3.: Let g4, and 4z, be two fuzzy bi I - ideals of a

I' -semi group S . Then 44, My, is a fuzzy bi I' - ideal of

S.
Proof: Let zand g, be two fuzzy bi I'- ideals of a I -

semi group S . Then we have
(XY Bz) 2 14, (X) A 14,(2) ’ and
L, (XaeyBz) > p,(X) A p,(z)  for allX,y,ze S and
a,pel.

To prove that £, M g1, is a fuzzy bi I' - ideal of S, we shall
to prove that it is fuzzy sub I -semi group. Consider
(. N )(Xay) = (X y) A, (X y)

2 [t () A s (NI AL, (X) A 12, (Y)
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= [, () A 11, I AL2,(Y) A 11, (V)]
= (1t O 1) (X) A (g O p2,)(Y)
(g N )X y) = (g O 1) (X) A (g, O 1, )(Y)

.y N, is afuzzy sub I" —semi group of S .
And

(N 1, ) (XY B2) = 1y (XY Bz) A, (X yB2)
2[0(X) A 4 (D)) A L, (X) A 1, (2)]
=[1a () A 16, (I A [14(2) A 14, (2)]
= (1t N 1)) A (1, N 11, )(2)

(. O 1) (X YB2) = (1 O 1, )(X) A (1 O 12, )(X)

"y, N, isafuzzy bi I -ideal of S .
Theorem 2.4.: Let zz,and 1z, be two fuzzy bi I' - ideals of a
I" -semi group of S. Then g4 U g, isafuzzy bi I - ideal

of S.
Proof: Let g and g, be two fuzzy bi I"- ideals of a I'-

semi group S. Then for allX,y,zeSand a,f <. To
prove that £ \U s, is a fuzzy bi I'- ideal of S, we shall
prove that it is fuzzy sub I -semi group.
Consider (z4 U 11,)(Xy) = 4 (Xay) v i, (Xy)
>[4, () A 2, (DI L2t () A 12, (V)]
[ 100 AL () v 125 (V)]
= (1 9 16,)(X) A (14 O 11,)(Y)
(11 1) (Xary) 2 (149 1, )(X) A (19 12, )(Y)
My \J L, isafuzzy sub I —semi group of S.
Again
(10O 1) (X YPB2) = py (X YBz) v 11, (Xery2)
2 [ () A 1 (D] v [, () A 14,(2)]
= [ () v 1, I AL (2) v 14, (2)]
= (14 Y 14,)(X) A (14 O 14,)(2)
(9 1) (Xayz) 2 (1, 11, )(X) A (14O 1, )(2)
My I, isafuzzy bi I'-ideal of S.
Theorem 2.5: A fuzzy set g of a I -semi group S is a
fuzzy bi I -ideal of Sifandonly gzoSouc u .
Proof: Let & be afuzzy setofa I -semi group S and let
be a fuzzy bi I -ideal of S. Then we have
u (XaypBz)={u (X) A u (2)} for allX,y,zeS and
o, el . Suppose a=Xa Yz where b=Xay.Then

Consider (z0S o p)(a) = _V [(222S)(b) A 1(2)]

V { V [u(x)ASy)]ru@)}

abﬂsz

VoY, 00 allA @}

T a=bpzt
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V' Tu(x) A p(2)]

N a=xaypz

< V

a=xaypz
= u(a)
(uoSeou)(a) <u(a)
L HeSopucu
If a#Xayfz, then
L HeSoucu
Conversely, assume that goSouc . Then for all

aeS pu(@)z(ueSeou)(a)

_\béf [(220S)(b) A 14(2)]

H(xaypz)

(1oSopu)(a)=0< u(a)

= VL ) ASOIA (@)}

V { V [(x) AL A pe(2)}

abﬂsz

= Y L0 A ()]

pu(xayBz) 2 [u(x) A u(z)]
Hence  is afuzzy bi I -ideal of S .

Theorem 2.6: Let 4, be a fuzzy right I" - ideal of I"-semi
group S and M, be a fuzzy left I' -ideal of S. Then
Ly U i1, is afuzzy quasi I - ideal of S .
Proof: Let x4, be a fuzzy right I" - ideal and 1, be a fuzzy
left I" - ideal of S . Then we have
t (Xary) 2 iy (X) and - g1, (Xery) 2 11, (Y).-

consider

(14, Y p1,) 0 S)(@) = [(ﬂl U 1,)(X) A S(Y)]
y[(ul () v 42, () A 1]

N0 00 v 42, (0]

N (xary) v ey (xary)]

V
=X
<, V
=X
= (ul (a) ACY
= (1 Y 11,)(@)
((ta D 11,) 0 S)(@) < (14 L 11,)(2)
(V)0 S U,
My U L, isa fuzzy left I' - ideal of S.
Similarly, we can prove that £, U 1, is a fuzzy right
I"-idealof S. ie. So (g Uw,) iy U u,
UM, isa fuzzy T -ideal of S .

To prove that 4 \J M, is a fuzzy quasi I'- ideal of S,
consider
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[(1 L 11,)0 STN[S o (1, L p1,)] < (1 1) N (11 O 1)
c(u,)

[(14, © 11,)o SINS o (1 L ;)] < (14, O 11,)

., U U, isa fuzzy quasi I - ideal of S .
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