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Abstract
In this paper , we defined the algebraic structures of anti fuzzy bi-I"-ideal , anti
Q- fuzzy bi-I'-ideal and studied some basic properties .

Introduction

In 1965 Zadeh introduced the concepts of fuzzy set [6]. In 1980 Kuroki
introduced and studied fuzzy ideals and fuzzy bi-ideals in semigroup [8]. In 1986
Sen and Saha gave a characterization of a bi- I"-semigroup [7] .In 2007 Chinram
and Jirojkal introduced the concept of a bi- I'-ideal in a I"-semigroup [9]. In 2009
Williams, Latha and Chandrasekeran introduced a notion of fuzzy bi- I'-ideal of
a I"-semigroup [3].
In this paper we define anti fuzzy subsemigroup , anti fuzzy bi-ideal , anti fuzzy
bi-I"-ideal , anti fuzzy bi- I'-ideal of I'"- semigroup and study some of their related
properties .

1-Preliminaries

In this section we review some basic definitions which will be used in this paper .

Definition (1.1) [6]: A function p from a non empty set X to the interval [0,1] is
called a fuzzy set of X and the complement of p is denoted u°is a fuzzy set of X
defined by p¢(x)=1-u(x) vxeX.

Definition (1.2) [4]: Let f be a function from a set X to a set Y while p is a fuzzy
set of X then the image f(p) of p is the fuzzy set f(u): Y—[0,1], defined by



sup iw(x) if fF(y)= ¢

ef?
fayy) = 4 <7

0 if £ (y)=¢

Definition (1.3) [4]: Let f be a function from a set X to a set Y while p is fuzzy
set of Y then the inverse image f1(u) of p under f is the fuzzy set
f1(n): X— [0,1], defined by f1(u)(x)= n(f(x)) .

Definition (1.4) [4]: Let 6 and u be two fuzzy set of a sets X then the union of
u and o denoted by n U o is a fuzzy set of X defined by (u U o)(x)= max {u(Xx) ,
o(x)} and the intersection of pand o denoted by u M o is a fuzzy set of X
defined by (1 M o)(x)=min {u(X), o(x)} .

Definition (1.5) [4]: Let u be a fuzzy set of aset X and t €[0,1]. The subset
u:of X define by w= {x e X | u(x)>t} is called a level set of X..

Definition (1.6) [4]: Let u be a fuzzy set of aset X and t €[0,1]. The subset
L(u,t) of X define by L(u,t) ={x eX | u(x)< t} is called a lower level set of X ..

Definition (1.7) [2]: A fuzzy set u of a set X is said to have the inf property if
for any subset A of X there is a, €A such that p(a,)=inf { u(@) |a €A} .

Definition (1.8) [11]: Let uand o be two fuzzy set of a set X .The Cartesian
product of pand o denoted by u x o is fuzzy set defined by

(1 xo)(x,y)=min {u(X), o(y)} .

Definition (1.9) [8]: A fuzzy subsemigroup u of a semigroup S is called a fuzzy
bi-ideal of S if u(xyz) > min { u(x), W(2)}, v x,y,z €S..

Definition (1.10) [7]: Let M={x.,y,z,...} and I'={a,B3,y,...} be two non empty sets
then M is called a I"-semigroup if it satisfies

I-xyyeM (MI'McM ),V xyeM and yel'
- (XBy)yz = xB(yyz) , V x,y,zeM and y,Bel" .

Definition (1.11) [9]: A non empty subset A of a I'-semigroup M is called a I'-
ideal of M if ATMcA and MTTACA .



Definition (1.12) [9]: A non empty subset A of a I'-semigroup M is called a bi -
I'-ideal of M if ATMI'A cCA .

Definition (1.13) [3]: Let M be a I'-semigroup and M; a I';-semigroup. A pair of
mappings f;: M—M; and f,: I'—I; is said to be a homomorphism from (M, I') to
(Mg, I'y) if fi(aab)=f1(a)f2(a)f1(b) , V a,b eM, ael.

Definition (1.14) [3]: A fuzzy set u of a I'-semigroup M is called a fuzzy I'-
subsemigroup of M if u(xyy) > min { u(x) , w(y)}.,v x,yeM and yeI".

Definition (1.15) [3]: A fuzzy set p of a I'-semigroup M is called a fuzzy T'-
ideal of M if u(xaypz) > u(z) and w(xaypz) > u(x) ,v x,y,zeM and a,,pel" .

Definition (1.16) [3]: A fuzzy set u of a I'-semigroup M is called a fuzzy bi -I'-
ideal of M if ¥V X,y,zeM and a,y,pel’

1- u(xyy) = min { u(x) , u(y)}
2- u(xayBz) = min { p(x) , wW2)}

Definition (1.17) [5]: Let Sand S’ are any two semigroups then f: S—S'is
called anti-homomorphism if f(xy)=f(y)f(x) V x,y €S.

Definition (1.18) [10]: Let Q and G be any two sets . A function p is a fuzzy set
on GxQ is called a Q-fuzzy setin G .

2-The Main Results

Definition (2.1): A fuzzy set u of a semigroup S is called an anti fuzzy
subsemigroup if p(xy) <max { u(x), w(y)}, v x,yeS.

Definition (2.2): An anti fuzzy subsemigroup p of a semigroup S is called anti
fuzzy bi-ideal of S if u(xyz) < max { u(x), W(2)}, Vv x,y,zeS.

Definition (2.3) : A fuzzy set uof aI” -semigroup is called an anti fuzzy I'-
subsemigroup of M if pu(xyy) < max { u(x) , w(y)}, v x,yeM and yel .

Definition (2.4): A fuzzy set u of a I'-semigroup M is called an anti fuzzy TI'-
ideal of M if u(xayPz) < u(z) and p(xaypz) < w(x) v x,y,zeM and a,,pel” .

Definition (2.5): A fuzzy set u of a I'-semigroup M is called anti fuzzy bi -T"-
ideal of M if



L-u(xyy) <max { uw(x), uy)}, vxyeMand yel .
2-u(xayBz) <max { u(x), w2}, vxy,zeMand a,pel .

Example (2.6): Fora,b €[0,1], let M=[0,a] and I'=[0,b] . Clearly M isaT-
semigroup under usual multiplication. Moreover the fuzzy set u : M—[0,1]
defined by

0.5 if xeQ
u(x) = _
0.1 if xeQ

Is anti fuzzy bi -I'-ideal of M .

Lemma (2.7): Let B be a bi-I'-ideal of a I"-semigroup M then for te(0,1) there
exists an anti fuzzy bi-I"-ideal of M such that L(u ,t)=M.

Proof :
Let u: M— [0,1] defined by

t if xeB
p(x) = _
0 if xe¢B

where te(0,1) .

Forall x eM , either x eB then p(x)=t

orx ¢B then u(x)=0<t

therefore L(u ,t)=M

for all x,yeB and yeI" such that xyyeB ,we have

p(xyy) = t=max { u(x) , p(y)}

Also, ¥ x,y,zeB and y,fel” such that xaypzeB ,we have
p(xaypz) = t=max { p(x) , u(2)} .

Hence pisanti fuzzy bi-I'-ideal of M. m

Lemma (2.8): Let B be a bi-I'-ideal of a I"-semigroup M then yg is an anti fuzzy
bi-I"-ideal of M.

Proof :

1 if xeB
xs(X) = ]
0 if x¢B

Since B is T'-ideal of a I'-semigroup M then BI'Mc B and MI'BcB
also , since B is bi-I'-ideal of a I"-semigroup M then BITMI'B B
I- Let x,yeMand yel' .

1- if x,yeB then xyye BT BcBI'McB and yg(X)=ys(Y)= xs(Xyy)=1

hence ys(xyy) < max { xs(x) , xe(y)} -
2- if xg¢B,yeB then xyyeMI'B B and yg(x)=0, xs(y)=ys(xyy)=1



hence ys(xyy) < max { xs(x) , xs(y)} -
3- if xeB,y¢B then xyyeBI'M B and ys(X)=ys(xyy)=1, ys(y)=0
hence ys(xyy) < max { xs(x) , xs(y)} -
4- if x¢B,y¢B then xyyeM I'M & B and ys(X)=ys(Y)= xs(xyy)=0
hence ys(xyy)< max { xs(x) , xs(y)}
li- Let X,y,zeM and a,fel’
1- if X,zeB then xaypze BI'MI'Bc B and ys(X)=ys(2)= ys(xaypz)=1
hence ys(xayBz) < max { xs(x) , xs(2)} .
2- if x¢B,zeB then xaypze MI'MI'B & B and ys(X)= ys(Xaypz)=0, xs(2)=1
hence ys(Xaypz) < max { xs(X) , xs(2)} .
3-if x €B,z¢B then xaypze BTMI'M & B and ys(X)=1, x8(2)= xs(Xxaypz)=0
hence ys(xaypz) < max { xs(X) , xs(2)} .
4- if x¢,2¢B then xaypze MI'MI'M & B and ys(X)= ¥&(2)= xs(Xaypz)=0
hence ys(xaypz) < max { xs(X) , xs(2)} .
Thus, yg is anti fuzzy bi- I'-idealof M. =

Theorem (2.9): If {y; : ] €A} is a family of anti fuzzy bi- I'-ideal of a I'-
semigroup M then [ Jx; is an anti fuzzy bi- I'-ideal of M.

jeA

Proof : | Ju; =sup{u;(x): xe M}

jeA jeA
I- Let X,yeB and yer,
U (xy) = sup{ur; (X3
jeA jeA

ssjui){max{ﬂ,- (%), 1; ()}

= max{Sjl:g (1; (X)), s}gg (u; (Y}

jeA i

= max{ {J#; (), [ J; ()}

jeA jeA

=maxg{sup (u;(x)) - x e M3Asup(u; (y)) -y € M3}

li- Let x,y,zeB and a,fel’
Ju; (xaypz) = sup{u, (xay )}

jeA

<sup{max{ 41, (), ¢, (2)}

jen i

=WHX{{J$UAD (1;(x)) 1 x e M},{Sjug(ﬂ,- (2)):zeM}}

:max{_Uﬂ,—(X),_Uﬂj(Z)}

=max{sup (z; (x)). sup (u; (2))}



Hence [ Ju; isan anti fuzzy bi-r-ideal of M. m

jeA

Theorem (2.10): Let u be a fuzzy set of a I'-semigroup M then p is a fuzzy bi-I"-
ideal of M if and only if u® is an anti fuzzy bi-I"-ideal of M.

Proof :

suppose u is fuzzy bi-I'-ideal of M

I- Let x,yeMand yer,
pxyy) = min {u(x) , n(y) }
1-p*(xyy) = min {1-p(x) , 1-p°(y) }
pe(xyy) < 1- min {1-p(x) , 1-u%(y)}
ne(xyy) = max {p°(x) , n(y)}

li-Let x,y,zeM and and a,pel’
p(xaypz) = min {n(x) , n(z)}
1-pé(xaypz) = min {1-p(x) , 1-u“(2)}
pe(xaypz) < 1- min {1-p°(x) , 1-p(2)}
pe(xaypz) < max {u(x) , u(z)}

Hence u® is an anti fuzzy bi-I'-ideal of M.

Conversely suppose u° is an anti fuzzy bi-I'-ideal of M .

I- Let x,yeMand yer,
pe(xyy) = max {p(x) , p°(y) }
I-p(xyy) = max {1-p(x) , 1-p(y) }
p(xyy) < 1- max {1-p(x) , 1-p(y)}
r(xyy) < min {u(x) , p(y)}

li-Let V x,y,zeM and o,Bel’
pe(xaypz) = max {u(x) , uz)}
1-p(xaypz) = max {1-p(x) , 1-p(2)}
p(xaypz) < 1- max {1-p(x) , 1-p(z)}
p(xaypz) < min {u(x) , u(z)}

Hence p is a fuzzy bi-I'-idealof M. =

Theorem (2.11): A fuzzy set u in a I'-ideal of a I"-semigroup M is an anti fuzzy
bi-I"-ideal of M if and only if the lower level set L(u,t) is a bi-I'-ideal in M when
it is non empty .

Proof :
Suppose p is an anti fuzzy bi-I'-ideal of M
I- Let x,ye L(p,t) and yeTl,

ux) <t, u(y)<t then

p(xyy) < max { pu(x) , p(y)} <t



xyye L(w,t), therefore
L(u,t) TL(p, ) L)
Hence L(u,t) is a sub I'- semigroup
l- Let x,ze L(w,t), yeMand a,pel’
ux) <t and w(z) <t
p(xaypz) < max { p(x) , w2} <t
xaypz € L(p,t)
Hence, L(u,t) is a bi-I'- ideal in M
Conversely, suppose L(u,t) is a bi-I'- ideal in M
I- Let x,yeMand yel';and t=max {u(x) , u(y)} then
X,y € L(wt) and xyy e L(w,t), pu(xyy) <t =max { n(x), n(y)}
li-Let x,y,zeM and a,Bel” and t= max{u(x) , u(z)} then
X,y,ze L(u,t) , Xaypze L(w,t)
n(xaypz) <t=max { p(x) , u(2)}
Therefore L(u,t) 'M I'L(u,t)c L(w,t)
hence , u is an anti fuzzy bi-I'-idealof M. =

Theorem (2.12): Let M; be I';-semigroup and M, be I',-semigroup and the pair of
mapping f: Mi—>M, , h : I'1—I"; be a homomorphism if u is an anti fuzzy bi-I",-
ideal of My,then f1(u) is an anti fuzzy bi-I';-ideal of My .

Proof :
I- Let x,yeM; andyely,
) (xyy)= n(f(xvy))
= p(fOh()(y))
max{n(f(x) , n(f(y))}
max{f*(n(x)), F(u(y))}
li- Let x,y,zeM;and o,Bel’;
(W) (xaypz) = p(f(xaypz))
= u(fO)h(a)f(y)h(B)f(2))
< max {n(f(x)) , n(f(2))}
= max {f*(u(x)) ,F (1))}
Hence f(u) is an anti fuzzy bi-I';-ideal of M; . =

I IA

Definition (2.13): Let M; be I';-semigroup and M, be I'>-semigroup . The pair of
mapping f: Mi—>M, , h: I'1—I; is said to be an anti homomorphism from
(My,T"7) to(Mo,I7) if f(xyy)=f(y)h(y)f(X) V X,yeM;and yel .



Theorem (2.14): Let M; be I';-semigroup and M, be I",-semigroup and the pair of
mapping f: Mi—>M, , h: I'1—I"; be an anti homomorphism if u is an anti fuzzy
bi T',-ideal of My,then f1(u) is an anti fuzzy bi-I';-ideal of M; .

Proof :
I- Let X,yeM; and yeI’,

(W (xyy)= n(f(xyy))
r(f(y)h(v)f(x))
max{u(f(y) , n(f(x))}
max{f*(u(y)), F*(u(x))}

I IAn

li- Let x,y,zeMjand o,pel’;
(W (xaypz) = p(f(xaypz))
= u(f(2)h()f(y)h(B)f(x))
< max {u(f(2)) , n(f(x))}
= max {f(u(2)) ,F(ux))}

Hence f(u) is an anti fuzzy bi-I';-ideal of M;. =

Theorem (2.15): Let M; be I';-semigroup and M, be I',-semigroup and the pair of
mapping f: Mi—>M, , h : I'1—I'; be a homomorphism if w is an anti fuzzy bi -I',-
ideal of M and L(u,t) is bi -I'>- ideal in My, then L(f(u),t) is bi -T'y- ideal in M;

Proof :
i- Let x,ye L(f1(n),t) and yely,
L (X)= n(f(x) <t, F(wy)= u(f(y)) <t
1w (xyy)= n(f(xyy))
= u(f(y)h(v)f(x))
< max{u(f(y) , n(f(x))} <t
xyy € L(FH(w).bt)
ii- Let x,y,ze L(f1(u),t) and o,Bel’,
P X)= u(f(x) <t, F W)= uf@) <t
() (xayBz)= p(f(xaypz))
= u( FEOh()f(Y)h(B)f(2))
< max{u(f(x) , n(f(2))} <t
xoypz € L(F*(w),t)

Hence, L(FY(w),t) is bi -Ti-ideal in My . m

We can prove the following theorem in a similar manner



Theorem (2.16): Let M; be I';-semigroup and M, be I",-semigroup and the pair of
mapping f: Mi—>M, , h : I'1—I"; be an anti homomorphism if p is an anti fuzzy bi
-I',- ideal of M, and L(u,t) is bi -T'o- ideal in M, then L(f(u),t) is bi -I';- ideal
in M;j .

Theorem (2.17): Let M; be I';-semigroup and M be I',-semigroup and the pair of
mapping f: Mi—>M, , h : I'1—TI"; be a homomorphism if w is an anti fuzzy bi -I';-
ideal of M; which has the inf property and L(p,t) is bi -I';- ideal in My, then
L(f(w),t) is bi -I',- ideal in f(M,) .

Proof :

Let f(X) , f(y) , f(z) € L(f().t)

(FQ)(FC) < t, (F)F(Y)) <t, (F(w)(f(2)) <t

let X, ef1(f(X)) , Yo ef1(f(y)), zo ef(f(2)) , be such that

uXo)=inf u(g), uly,)= inf u(9), w@z,)= inf u(g)
gef=(f(x)) gef=(f(y) gef=(f(z))

I- Letyel’,

(FN(FX)A(Y) = inf (W)

we fH(F ()4 (y))

< max { p(Xo) , 1(Yo)}
= max {(f()(F(x)) , (F)(F(y))} <t
- Let a,Bel™

(f () (f (af () (2)) = inf p(w)

we f (f (x)of () (2))

< max { u(Xo) , n(zo)}
= max {(f())(F(x)) , (Fu)(F(2)} <t

Hence , L(f(n),t) is bi-I';-ideal of f(u). m
We can prove the following theorem in a similar manner

Theorem (2.18): Let M; be I';-semigroup and M, be I',-semigroup and the pair of
mapping f: Mi—>M, , h : T'1—I"; be an anti homomorphism if p is an anti fuzzy bi
-I'1- ideal of M; which has the inf property and L(p,t) is bi -I';- ideal in My, then
L(f(w),t) is bi -I',- ideal in f(M,) .

Definition (2.19): A fuzzy set p is called anti fuzzy interior I"-ideal of a I'-
semigroup M if
u(xaypz) < wy) v x,y,zeM and o,Bel.



Theorem (2.20): Let A be an interior of a I'-semigroup M then ta is anti fuzzy
interior I'- ideal of M , where ta defined by

0 if xeA
(¥ = )
1 if X¢gA

Proof :
Let x,y,z €A and o,p €I then xaypze MICAI'McA
I-if ye A then ta(y) =0
Thus , ta(Xaypz) < ta(y)
li- if yg A then ta(y) =1
Thus , ta(Xaypz) < ta(y)
Hence , ta is anti fuzzy interior I'-ideal of M. =

Definition (2.21): Let u and o be two fuzzy sets of a nonempty set S then
(u xo)(x,y) = max {u(x) , o(y)} V x,y €S is called anti cartesian product of p
and o .

Theorem (2.22): If pand o are anti fuzzy bi-ideal of a semigroups S; and S
respectively ,then u xo is anti fuzzy bi-ideal of S;xS; .

Proof :

Let (a,b) ,(c,d) and (e,f) € S1xS;

(n xo)((a,b)(c,d)(e,f)) = (n xo)(ace,bdf)
= max {u (ace) ,o(bdf)}
< max {max {u (a) ,(e)} , max{ o(b), o(f)}}
< max {max {u (a) , o(b) } , max{u(e), o(f)}}

= max {(n xo)(a,b) , (1 xo)(e,N)}
Hence p xo is anti fuzzy bi-ideal of S;xS,. =

Theorem (2.23): Let u is an anti fuzzy bi-I";-ideal of a I'-semigroup M; and o is
an anti fuzzy bi-I",-ideal of a I'-semigroup M, then p xc is anti fuzzy bi-I"y1xI",
ideal of M1xM,

Proof :
i- Let (a,b) ,(c,d) € MixMy and (y1,y2) el'1xI"2
(1 xo)((@b)(y1,v2)(c,d)) = (1 xo)(@ v1C,by2d))
= max {p (ayic) ,o(by=d)}
< max {max {u(a) , u(c)} , max{c(b), o(d)}}
< max {max {p(a) , o(b)} , max{u(c), o(f)}}
= max {(n xo)(a,b) , (n xo)(c,d)}

10



ii- Let (a,b) ,(c,d),(e,f) € M1xM; and (ou1,0t2) , (B1,B2) €lMixI2
(n xo)((a,b) (a,a2)(c,d)(B1,B2) (e.f)) = (1 xo)(acucPie,badfef))
= max {u (aoiicPie) ,o( badp.f)}
< max {max {u(a) , u(e)} , max{o(b), o(f)}}
< max {max {u(a) , o(b)} , max{u(e), o(f)}}
= max {(n xo)(a,b) , (u xo)(e,f)}

Hence p xo is anti fuzzy bi- I'1xI'; -ideal of MyxM,. =
Theorem (2.24): Let u, o be fuzzy subset of a non empty set M and p xo is an

anti fuzzy bi-ideal of MxM such that either p(a)< o(b) or o(b) < u(a) va,o eM
then either p is anti fuzzy bi- ideal of M or & anti fuzzy bi-ideal of M

Proof :
(n xo)(xy) = max {u(x) , o(y)} and
(T xo)((X,y)(W,2)) =(n xo)(xw,yz) = max {u(xw) , o(yz)} .......... (1)
also
(1 xo)((X,y)(W,2)) < max {(u x5)(X)y) , (u xc)(W,2)}
= max {max {u(x) , o(y)} , max{u(w), o(z)}} ........... (2)
From (1) and (2) ,we obtain
max {u(xw) , o(yz)} < max {max {u(x) , o(y)} , max{u(w), o(z)}} ........... (3)

I- Suppose p(a)< o(b) v a,pe M

From (3) we obtain

o(yz) <max {oc (y),c(2)} VVy,z eM
Hence o anti fuzzy bi-ideal of M

Ii- Suppose o(b)< w(@) v a,be M

From (3) we obtain

u(xw) max {u(x) , o(w)} vV x,weM
Hence p anti fuzzy bi-idealof M. =

Theorem (2.25): Let pand o be fuzzy subset of a non empty set M and

u xo is an anti fuzzy bi-I'- ideal of MxM such that either u(a)< o(b) or o(b) <
u(@) va,b eM then either u is anti fuzzy bi-I"- ideal of M or & anti fuzzy bi-T'"-
ideal of M

Proof :
(1 xo)(x,y) = max {u(x) , o(y)} and
(1 xa)((X,Y) (v2,72)(W,2)) = (1 x0)(X y1W,Yy2Z))

= max {u (Xyiw) ,o(yy22)} ............ (1)
also

11



(1 xa)((X,Y)(v1,v2)(W,2)) <max {(n xo)(X,y), (1 x0)(W,2)
= max {max{u (x) ,o(y)} , max{u (w) ,o(2)} ........ (2)
From (1) and (2) ,we obtain
max {p (Xyaw) ,o(yy2z) }< max {max{u (x) ,a(y)} , max{u (w) ,6(2)} ......... (3)
(n xo)((x.y) (0u1,02)(W,2)(B1,B2) (9,h)) = (1 x6)(X0uWP1g , ya2zP2h))
= max {u (Xauwp19) ,o( ya2zzh)} .....(4)

also

(1 xo)((xy) (ar,02)(W,2)(B1,B2) (9,h)) < max {(u x5)(X, y) , (1 x0)(9, )}
=max {max{u(x) , o(y)}, max{u(g), o(h)}} .............. (5)
From (4) and (5) ,we obtain
max {u(xouwp1g),0(yo2zP2h)}< max{max{pn(x),o(y)}, max{u(9).c(h)}} ......(6)
Because M is a I'"-semigroup then xouw , Yo,z eM and xouwpig , ya.2zBh eM
I- Suppose p@)<o(b) Vabe M
From (3) we obtain
o(yy2z) <max{oc (y) ,c(2)} Vy,zeM, yel
Also from (6), we obtain
o(yazzBzh) <max {c (y),c(h)} Vvy,z,h eM, a,p2el’
Hence o anti fuzzy bi-I"-ideal of M
Ii- Suppose o(b)< u(a) v a,be M
From (3) we obtain
u( xyaw) max {u(x) , u (W)} vV x,weM , y1el’
Also from (6), we obtain
u(xouawp1g) < max{max{u(x),u(@)} vV x,w,g eM, ou1,p1el’
Hence p anti fuzzy bi-I'-ideal of M. m

Definition (2.26): A Q-fuzzy set u of a semigroup S is called an anti Q-fuzzy
subsemigroup if u(xy,q) < max { u(x,q) , u(y,q)}, vV x,yeS, qeQ.

Definition (2.27): An anti Q-fuzzy subsemigroup p of a semigroup S is called
anti Q-fuzzy bi-ideal of S if u(xyz,q) < max { u(x,q) , u(z,q)}, v x,y,zeS, qeQ.

Definition (2.28) : A Q-fuzzy set u of aI' -semigroup is called an anti Q-fuzzy
I'-subsemigroup of M if pu(xyy,q) < max { u(x,q) , u(y,q)}, v x,yeM, geQ and
vel .

Definition (2.29): A Q-fuzzy set u of a I'-semigroup M is called anti Q-fuzzy TI'-

ideal of M if u(xaypz,q) < w(z,q) and u(xaypz,q) < u(x,q) ,V x,y,zeM, geQ and
o,pel . [3]
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Definition (2.30): A Q-fuzzy set u of a I'-semigroup M is called anti Q-fuzzy bi -
I'-ideal of M if

1-p(xyy,q) < max { u(x,q) , p(y)}, v x,yeM, geQand yel".

2-u(xaypz,q) < max { w(x,q) , u(z,9)}, v x,y,zeM, geQ and o,pel .

Theorem (2.31): Let ube Q- fuzzy set of a I'-semigroup M then nis Q- fuzzy
bi-I"-ideal of M if and only if u° is an anti Q-fuzzy bi-I"-ideal of M.
Proof :
suppose p is Q- fuzzy bi-I"-ideal of M
I- Let x,yeM,geQand yerl,
n(xyy,a) = min {p(x,q) , p(y,a) }
1-p*(xyy,q) = min {1-p(x,q) , 1-p(y,q) }
pe(xyy,q) < 1- min {1-pf(x,q) , 1-p(y,a)}
ne(xyy,a) = max {u(x,q) , u°(y,a)}
li-Let x,y,zeM , geQ and o,fel’
n(xaypz,q) = min {u(x,q) , u(z,q)}
1-pf(xaypz,q) = min {1-u°(x,0) , 1-p*(z,0)}
MC(XOLyBZ,q) <1-min {1_MC(X’q) ) 1-MC(Z’q)}
ne(xayBz,q) < max {p(x,a) , u(z,q)}
Hence u° is an anti fuzzy bi-I'-ideal of M.
Conversely suppose u® is an anti fuzzy bi-I'-ideal of M .
I- Let x,yeM,geQand yer,
ne(xyy,a) = max {u(x,q) , n°(y,q) }
I-p(xyy,q) = max {1-n(x,q) , 1-p(y.,q) }
p(xyy,q) < 1- max {1-p(x,q) , 1-p(y,a)}
n(xyy,a) < min {u(x,q) , u(y,a)}
li-Let V x,y,zeM , qeQ and a,pel’
n(xaypz,q) = max {u(x,q) , n°(z,a)}
1-p(xoypz,q) = max {1-u(x,q) , 1-p(z,0)}
p(xaypz,q) < 1- max {1-u(x,q) , 1-u(z,0)}
n(xayBz,q) < min {u(x,q) , u(z,q)}
Hence p is a Q-fuzzy bi-I'-idealof M. m

Theorem (2.32): A Q-fuzzy set u in a I'-ideal of a I'-semigroup M is an anti Q-
fuzzy bi-I'-ideal of M if and only if the lower level set L(u,t) is a bi-I'-ideal in M
when it is non empty .

Proof :
Suppose p is an Q-anti fuzzy bi-I'-ideal of M
I- Let x,ye L(ut),qeQand yerl,

px,a) <t, uly,g)<t
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n(xyy,q) < max { u(x,q) , u(y,a)} <t
xyye L(wt)

l- Let x,y,ze L(w,t),qeQand a,fel’

nx,a) <t, ply,g)<tand p(z,) <t
n(xayPz,q) < max { p(x,q) , W(z,0)} <t
xayBz € L(w,t)

Hence, L(u,t) is a bi-I'- ideal in M
Conversely, suppose L(u,t) is a bi-I'- ideal in M
I- Let x,yeM,geQand yel',and t=max {u(x,q) , u(y,q)} then

X,y € L(ut) and xyy e L(w,t), u(xyy,q) <t=max { u(x,q) , n(y,q)}

li-Let x,y,zeM, geQ and o,Bel” and t= max{u(x,q) , w(z,q)} then

X,y,ze L(u,t) , xaypze L(u,t)
n(xaypz,q) <t= max { n(x,0) , n(z,0)}

hence , p is an anti Q-fuzzy bi-I'-idealofM. =
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