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Abstract:-

In this paper , we defined the algebraic structures of anti fuzzy bi-I'-ideal , anti Q- fuzzy bi-T"-
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 p° is a fuzzy set of X defined by p°(x)=1-pu(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(u) of p is the fuzzy set f(n): Y—[0,1], defined by
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supu(x) iff (y)= ¢

xef*(y)
fu(y)) =<

0 if f (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 f(u) of p under f is the fuzzy set fi(u): X— [0,1], defined by f(u)(x)=

n(f(x)) .

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

Definition (1.5) [4]: Let u be a fuzzy set of a set X and t €[0,1]. The subset

ut of X define by = {x eX | u(x)> t} is called a level set of X .

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

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

Definition (1.8) [11]: Let p and o be two fuzzy set of a set X .The Cartesian product of pand o
denoted by p x 6 is fuzzy set defined by

(1 xo)(x,y)=min {p(x), o(y)} .
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Definition (1.9) [8]: A fuzzy subsemigroup p of a semigroup S is called a fuzzy bi-ideal of S if
u(xyz) = min { w(x) , w(2)}, Vv xy,z €S.

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

i-xyyeM (MI'McM), V x,yeM and yeI'

ii- (XBy)yz = xB(yyz) , vV 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
AI'McA and MI'AcCA .

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 A .

Definition (1.13) [3]: Let M be a I'-semigroup and Mz a I'1-semigroup. A pair of mappings fi:
M—M; and f: T'-I1 is said to be a homomorphism from (M , T') to (Mi, I4) if
f1(aab)=f1(a)f2(a)fr(b) , V a,b eM , ael.

Definition (1.14) [3]: A fuzzy set p of a I'-semigroup M is called a fuzzy TI'-subsemigroup of M
if p(xyy) 2 min {pu(x), uly)} v x,yeMand yel™.

Definition (1.15) [3]: A fuzzy set p of a I'-semigroup M is called a fuzzy TI- ideal of M if
u(xayBz) > u(z) and p(xaypz) > u(x) ,v x,y,zeM and a,pel .

Definition (1.16) [3]: A fuzzy set p of a I'-semigroup M is called a fuzzy bi -T'- ideal of M if V
x,y,zeM and o,y,pel’

1- p(xyy) = min { p(x) , u(y)}
2- u(xayPpz) = min { u(x) , W(z)}
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Definition (1.17) [5]: Let S and 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 p of a semigroup S is called an anti fuzzy subsemigroup if p(xy) <
max { u(x) , n(y)} , v x,yes.

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

Definition (2.3) : A fuzzy set u of a " -semigroup is called an anti fuzzy I'-subsemigroup of M if
u(xyy) <max { u(x) , u(y)} , vx,yeMand 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) < w(z) and w(xaypz) < u(x) ,v x,y,zeM and o,pel .

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

1-p(xyy) <max { u(x), u(y)}, v x,yeMand yerl .
2-u(xaypz) <max { u(x) , w2)}, v xy,zeM and o,pel .

Example (2.6): For a,b €[0,1] , let M=[0,a] and I'=[0,b] . Clearly M is a I"-semigroup under
usual multiplication. Moreover the fuzzy set u : M—[0,1] defined by
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0.5 if xeQ
p(x) = _
0.1 if x¢Q

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
u(x) = where te(0,1) .
0 if x¢B

For all x M, either x eB then p(x)=t

or x ¢B then u(x)=0<t

therefore L(n ,t)=M

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

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

Also, V x,y,zeB and y,fI” such that xaypzeB ,we have
p(xaypz) =t=max { p(x) , u2)} .

Hence p is anti fuzzy bi-I'-ideal of 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 :
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1 if xeB
X5 (X) = ]
0 if x¢B

Since B is TI'-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 BTMI'B B
I- Let x,yeM and yel .
1- if x,yeB then xyye BT BcBI'McB and ys(X)=ys(Y)= xs(Xxyy)=1
hence yg(xyy) <max { xa(x) , xs(¥)} -
2- if x¢B,yeB then xyyeMI'B B and yg(x)=0, xs(Y)=ys(Xyy)=1
hence ys(xyy) < max { xs(x) , xs(¥)} -
3- if xeB,y¢B then xyyeBI'M <B and ys(X)=ys(xyYy)=1, xs(y)=0
hence ys(xyy) < max { xs(x) , xs(¥)} -
4- if xgB,y¢B then xyyeM I'M&B and ys(X)=ys(Y)= x8(Xyy)=0
hence yes(xyy)< max { xs(x) , xs(¥)} -
ii- Let x,y,zeM and o,fel’
1- if x,zeB then xayBzeBI'MI'Bc B and ys(X)=ys(2)= xs(Xaypz)=1
hence ys(xaypz) < max { xs(X) , xe(2)} .
2- if x¢B,zeB then xayBze MI'MI'B & B and ys(X)= ys(Xaypz)=0, ys(z)=1
hence ys(xayPpz) < max { ys(x) , xs(2)} .
3- if x €B,z¢B then xaypzeBI'MI'M & B and yg(Xx)=1, x&(2)= xs(Xaypz)=0
hence ys(xaypz) < max { xs(x), xs(2)} .
4- if x¢,z¢B then xaypze MI'MI'M & B and ys(X)= y8(z)= ys(xaypz)=0
hence ys(xayPz) < max { ys(x) , xs(2)} .

Thus, ys is anti fuzzy bi- I'-ideal of M. =

10
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Theorem (2.9): If {y; : j €A} is a family of anti fuzzy bi- I'-ideal of a I'-semigroup M then
\J; isan anti fuzzy bi- T-ideal of M.

jeA

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

jeA
i- Let x,yeB and yerl,
a5 (xy) = supfur; (xp)}
jeA JeA

<sup{max{ ; (x), ; (¥)}

= maX{S}lEJP(u j (X)),Sjleif(ﬂ i ()}
=maX{{_Slip(/t,- (x)):xe M},{S_uf(ﬂ,- (¥)):yeM}}
= max{ _Uﬂ,-(x),_qu(Y)}

ii- Let x,y,zeB and o, el’

U (xayfiz) = supf; (xay )}

<sup{max{ u; (x), u; (2)}

jeA

=max{sup(x; (x)),sup(x; (2))}

jeA JeA

=maX{{jSUAp(ﬂ,- (x)):xe M},{Sjuf(ﬂ,- (2)):zeM}}

= max{ | J u; (%), [ J; (@)}

jeA jeA

Hence [ Ju; isananti fuzzy bi-T -ideal of M. m

jeA

Theorem (2.10): Let p 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-T"-ideal of M.

11
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Proof :

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

I- Let x,yeM and yer,
p(xyy) = min {u(x) , u(y) }
1-p(xyy) = min {1-p(x) , 1-p°(y) }
Ho(xyy) < 1- min {1-p°(x) , 1-p°(y)}
Ho(xyy) = max {u(x) , n*(y)}

ii-Let x,y,zeM and and o,el’
(xayBz) = min {p(x) , n(2)}
1-p*(xaypz) = min {1-p*(x) , 1-p*(2)}
H(xaypz) < 1- min {1-u*(x) , 1-u%(2)}
Ho(xaypz) < max {u’(x) , u(2)}

Hence p° 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 and yerT,
Ho(xyy) = max {u(x) , p*(y) }
1-p(xyy) = max {1-p(x) , 1-p(y) }
n(xyy) < 1- max {1-pu(x) , 1-u(y)}
p(xyy) < min {u(x) , p(y)}

ii-Let V x,y,zeM and o, el
Ho(xaypz) = max {u°(x) , u“(2)}
1-p(xaypz) = max {1-u(x) , 1-un(2)}
n(xaypz) <1- max {1-u(x) , 1-u(2)}
p(xayBz) < min {u(x) , n(2)}

Hence p is a fuzzy bi-I'-ideal of M. =
12
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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(w,t) is a bi-I"-ideal in M when it is non empty .

Proof :
Suppose u is an anti fuzzy bi-I'-ideal of M
i- Let x,ye L(ut) and yerl,
ux) <t, uy)<t then
pixyy) <max { u(x) , p(y)} <t
xyye L(u,t), therefore
L(w.t) FL(wt)= L(wt)
Hence L(u,t) is a sub I'- semigroup
ii- Let X,ze L(w,t), yeM and a,pel’
u(x) <t and p(z) <t
p(xaypz) <max { p(x) , p(2)} <t
xaypz € L(u,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 and yel',and t=max {u(x) , u(y)} then
X,y € L(wt) and xyy e L(wt), p(xyy) <t=max { u(x) , u(y)}
li-Let x,y,zeM and o,Bel” and t= max{u(x) , w(z)} then
x,y,ze L(ut) , Xxaypze L(u,t)
p(xaypz) < t= max { p(x) , u(z)}
Therefore L(u,t) 'M I'L(u,t)c L(w,t)

hence , pis an anti fuzzy bi-I'-ideal of M. m

13
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Theorem (2.12): Let M be I'1-semigroup and Mz be I'>-semigroup and the pair of mapping f:
Mi1—M3 , h : T1—T"2 be a homomorphism if p is an anti fuzzy bi-I'>-ideal of Mz,then f1(p) is an
anti fuzzy bi-I"1-ideal of M .

Proof :
I- Let x,yeM: and yel'1,
P (xyy)= u(f(xvy))
= n(fCh(f(y))
max{u(f(x) , n(f(y))}
max{f*(n(x)), (u(y))}
ii- Let x,y,zeMziand a,fel1
() (xayB2) = p(f(xoypz))
= n(fCOh(@)f(y)h(B)f(2))
< max {u(f(x)) , n(f(2))}
= max {f1(u(x)) ,F(u(2))}

Hence f(p) is an anti fuzzy bi-I'i-ideal of M1 . =

IA

Definition (2.13): Let M1 be I':-semigroup and M be I'>-semigroup . The pair of mapping f:
Mi—>M; , h : Th—I2 is said to be an anti homomorphism from (M1,I'1) to(Mgz,I2) if
f(xyy)=f(y)h(y)f(X) V x,yeMsi and yel1 .

Theorem (2.14): Let M1 be T"1-semigroup and Mz be I'>-semigroup and the pair of mapping f:
Mi1—M3 , h : T1—T2 be an anti_homomorphism if  is an anti fuzzy bi I'>-ideal of Ma,then f(p)
is an anti fuzzy bi-I";1-ideal of My .

14
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Proof :
i- Let x,yeM: and yelT,
T xy)= n(f(xyy))
= u(fy)h(f(x))
max{u(f(y) , n(f())}
max{f*(n(y)), F(u(x))}

IA

ii- Let x,y,zeMyand o,fel:
TR (xayBz) = p(f(xaypz))
= n(f(2)h(c)f(y)h(B)(x))
< max {u(f(2)) , u(f(x))}
= max {f(n(2)) ,FH(n(x))}

Hence f(u) is an anti fuzzy bi-I';-ideal of M1 . m

Theorem (2.15): Let M1 be I'1-semigroup and Mz be I'2-semigroup and the pair of mapping f:
M1—>Mz , h : T'1—TI2 be a homomorphism if w is an anti fuzzy bi -I'>- ideal of M2 and L(u,t) is bi
-I',- ideal in Mz, then L(f*(u),t) is bi -I'1- ideal in M1

Proof :
i- Let x,ye L(f'(u),t) and yely,
) X)= n(f(x) <t, Fy)= uf(y)) <t
P xyy)= u(f(xvy))
= u(f(y)h(nf(x))
< max{p(f(y) , n(f(x))} <t
xyy € L(FH(w).1)

15
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ii- Let x,y,ze L(FY(w),t) and a,Belt,
W)= n(f(x) <t, F()@)= uf2) <t
(W) (xayBz)= n(f(xaypz))

= p( fFO)h(e)f(y)h(B)f(2))
< max{p(f(x) , n(f(2))} <t
xaypz € L(FH(w),t)

Hence, L(FY(p),t) is bi -T1-ideal inM1 . m
We can prove the following theorem in a similar manner

Theorem (2.16): Let M1 be I'1-semigroup and M2 be I'>-semigroup and the pair of mapping f:
M1—M: , h : T'1—I2 be an anti homomorphism if p is an anti fuzzy bi -I">- ideal of M2 and
L(w,t) is bi -I'2- ideal in Mz, then L(f*(w),t) is bi -I'1- ideal in M .

Theorem (2.17): Let M1 be T'1-semigroup and M2 be I'>-semigroup and the pair of mapping f:
Mi1—Ma , h : T1—I2 be a homomorphism if u is an anti fuzzy bi -T'1- ideal of M1 which has the
inf property and L(u,t) is bi -I's- ideal in M1, then L(f(u),t) is bi -I">- ideal in f(My) .

Proof :

Let f(x) , f(y) , f(z) € L(f(n),t)

(F()(Fx)) < t, (F()F(Y)) <t, F(W)(F(@)) <t

let Xo efL(f(X)) , Yo F1(f(y)) , zo ef(f(2)) , be such that

p(xo) = inf u(g), uly,)= _inf u(g), w(zo)= inf 1(9)

gef*(f(x) gef (f(y) gef *(f(2)

i- Let yel™
(AN = inf  u(w
< max { u(Xo) , 1(Yo)}
= max {(f())(f(x)) , (F()(F(y)} <t
16
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ii- Let a,Bel™

(f () (F (et (y) 5 (2)) = inf p(w)

WEffl(f(;)af(y)ﬁT(Z))
< max { p(Xo) , n(zo)}
= max {(f()(f(x)) , (FW)(f(2))} <t

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

Theorem (2.18): Let M1 be I'1-semigroup and M2 be I"2-semigroup and the pair of mapping f:
M1—Mg: , h : I'1'—I"2 be an anti homomorphism if p is an anti fuzzy bi -I'1- ideal of M1 which has
the inf property and L(u,t) is bi -I'1- ideal in My, then L(f(w),t) is bi -I"2- ideal in f(My) .

Definition (2.19): A fuzzy set u is called anti fuzzy interior I'-ideal of a I'-semigroup M if

u(xaypz) < uly) v x,y,zeM and o,pel .

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 xe A
(¥ = ]
1 if xgA

Proof :
Let x,y,z eAand a,p €I then xaypzeMI'AI'McA
i-if yeA then ta(y) =0
Thus , ta(XayBz) < ta(y)
ii- if ygA then ta(y) =1
Thus , ta(Xaypz) < ta(y)

Hence , ta is anti fuzzy interior I'- ideal of M. =
17
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Definition (2.21): Let pu 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 pand o .

Theorem (2.22): If u and o are anti fuzzy bi-ideal of a semigroups Si: and Sx respectively ,then
u xo is anti fuzzy bi-ideal of S1xS» .

Proof :

Let (a,b) ,(c,d) and (e,f) € S1xS>

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

Hence n xo is anti fuzzy bi-ideal of S1xS>. =

Theorem (2.23): Let p is an anti fuzzy bi-I'1-ideal of a I'-semigroup M; and o is an anti fuzzy
bi-T">-ideal of a I'-semigroup M2 then p xo is anti fuzzy bi-I'1xI"2 ideal of M1xM>

Proof :
i- Let (a,b) ,(c,d) € M1xM2 and (y1,y2) el'1xI"2
(u xo)((a,b)(v1,v2)(c.d)) = (1 xo)(@ y1¢,by2d))
= max {u (ayic) ,o(by2d)}
< max {max {p(a) , n(c)} , max{a(b), o(d)}}
< max {max {p(a) , o(b)} , max{u(c), o(f)}}

= max {(u xo)(ab) , (u xo)(c,d)}
18
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ii- Let (a,b) ,(c,d),(e,f) € M1xM2 and (ou1,02) , (B1,2) el1xI2
(n xo)((a,b) (a,a2)(c,d)(B1,B2) (&.f)) = (1 xo)(acucPe,bazdp2f))
= max {u (aoucPie) ,o( ba2dpaf)}
< max {max {n(a) , n(e)} , max{c(b), o(f)}}
< max {max {n(a) , o(b)} , max{u(e), o(f)}}
= max {(u xo)(@b) , (n xo)(e.f)}

Hence p xo is anti fuzzy bi- I'1xI"2 -ideal of MixM2. =

Theorem (2.24): Let u , o be fuzzy subset of a non empty set M and u xo is an anti fuzzy bi-
ideal of MxM such that either u(a)< o(b) or o(b) < u(a) va,b eM then either p is anti fuzzy
bi- ideal of M or & anti fuzzy bi-ideal of M

Proof :
(n xo)(x,y) = max {u(x) , o(y)} and
(u x0)((X,y)(W,2)) =(u xo)(Xw,yz) = max {u(xw) , o(yz)} .......... (1)
also
(1 xo)((x.y)(W.2)) < max {(n xc)(X.y) , (1 xc)(W,2)}
= max {max {u(x) , o(y)} , max{u(w), o(z2)}} ........... (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(@)< o(b) V a,be M
From (3) we obtain
o(yz) <max{c (y) ,o(2)} Vy,z eM

Hence o anti fuzzy bi-ideal of M
19
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Ii- Suppose o(b)< nu(a) v a,pe M
From (3) we obtain
p(xw) max {u(x) , o(w)} v x,weM

Hence pu anti fuzzy bi-ideal of 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 p(a)< o(b) or o(b) < p(a) va,b eM
then either p is anti fuzzy bi-I"- ideal of M or o anti fuzzy bi-T"-ideal of M

Proof :
(n xo)(x,y) = max {u(x) , o(y)} and
(1 x0)((X,Y)(v1,y2)(W,2)) = (1 xO)(X y1W,Yy22))
= max {u (Xyw) ,o(yy2z)} ........... (1)
also
(u x0)(%Y)(r1.v2)(W,2)) < max {(u xc)(X.y) , (u x5)(W,2)
= max {max{u (x) ,o(y)} , max{u (w) ,6(2)} ........ (2)
From (1) and (2) ,we obtain
max {u (xy1w) ,o(yy2z)}< max {max{u (x) ,o(y)} , max{u (w) ,o(z)} ......... (3)
(1 xo)((x.y) (a1,02)(W,Z)(B1,B2) (9:h)) = (u x0)(xcuWP1g , yaoz2h))
= max {u (Xauwp19) ,o( yooz2h)} .....(4)
also
(1 x0)((x.y) (a1,02)(W,2)(B1,B2) (9:h)) < max {(u x5)(X, y) , (1 x0)(9, h)}
=max {max{u(x) , o(y)} , max{u(), o(h)}} .............. (5

From (4) and (5) ,we obtain

max {u(xouwp19),0(yo2zp2h)}< max{max{u(x),c(y)}, max{u(g),c(h)}} ......(6)

20



AL-Qadisiya Journal For Science Vol .16No.3Year 2011

Because M is a TI'-semigroup then Xouw , yooz €M and XaiwWpig , yoozp2h €M i- Suppose
w@< o(b) v abe M

From (3) we obtain
o(yy2z) <max{c (y),0(2)} Vy,z eM , yell
Also from (6), we obtain
o(yorzB2h) <max {c (y) ,o(h)} Vy,z,h eM, a,B2el’
Hence o anti fuzzy bi-I'-ideal of M
ii- Suppose o(b)< w(@) v a,be M
From (3) we obtain
u( xyiw) max {u(x) , p (W)} vV x,weM , y1el’
Also from (6), we obtain
pu(xouwp1g) < max{max{u(x),uw(9)} v x,w,g eM , a1,p1el’

Hence p anti fuzzy bi-T'-ideal of M. =

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

Definition (2.27): An anti Q-fuzzy subsemigroup p of a semigroup S is called anti Q-fuzzy bi-
ideal of S if p(xyz,q) <max { u(x,q) , w(z,9)}, vV x,y,zeS , qeQ.

Definition (2.28) : A Q-fuzzy set n of a I' -semigroup is called an anti Q-fuzzy I"-subsemigroup
of M if pu(xyy,q) < max { u(x,q) , w(y,q)} , vV x,yeM, qeQ and yerl .

Definition (2.29): A Q-fuzzy set u of a I'-semigroup M is called anti Q-fuzzy T'- ideal of M if
u(xaypz,q) < u(z,q) and p(xaypz,q) < wx,q) v x,y,zeM, geQ and a,,pel" . [3]

Definition (2.30): A Q-fuzzy set u of a I'-semigroup M is called anti Q-fuzzy bi -I'-ideal of M if
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1-p(xyy,q) < max { n(x,q) , p(y)} , vV x,yeM, geQand yel.
2-u(xaypz,q) < max { u(x,q) , w(z,9)}, v x,y,zeM, geQ and a,pel.

Theorem (2.31): Let u be Q- fuzzy set of a I'-semigroup M then pis 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 ,h geQand yer,
p(xyy,q) = min {u(x,q) , u(y.a) }
1-p®(xyy,q) = min {1-p(x,q) , 1-p°(y,q) }
Ho(xyy,q) < 1- min {1-u°(x,q) , 1-p°(y,0)}
Ho(xyy,q) = max {u’(x,q) , p°(y,a)}

ii-Let x,y,zeM , geQ and o, el’
n(xoyBz,q) = min {u(x,0) , u(z,9)}
1-p*(xaypz,q) = min {1-p°(x,q) , 1-p°(z,0)}
Ho(xaypz,q) < 1- min {1-p%(x,q) , 1-u%(z,0)}
Ho(xayPz,q) < max {p°(x,0) , n*(z,0)}

Hence p° 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 ,qeQand yerT,
re(xyy,q) = max {uc(x,q) , n°(y,q) }
1-p(xyy,q) = max {1-p(x,q) , 1-p(y,q) }
p(xyy,q) <1- max {1-u(x,q) , 1-p(y,q)}
n(xyy,q) < min {u(x,q) , u(y,a)}

ii-Let V x,y,zeM , qeQ and o,fel’
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Ho(xayBz,q) = max {u*(x,0) , n(z,0)}
1-p(xayBz,q) = max {1-u(x,q) , 1-u(z,9)}
n(xaypz,q) < 1- max {1-u(x,q) , 1-u(z,9)}
n(xaypz,q) <min {u(x,q) , u(z,0)}

Hence p is a Q-fuzzy bi-I'-ideal of M. m

Theorem (2.32): A Q-fuzzy set p 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(p,t) is a bi-I"-ideal in M when it is non empty .

Proof :
Suppose u is an Q-anti fuzzy bi-I'-ideal of M
i- Let x,ye L(ut) ,geQand yer,
ux,a) <t ply.g)<t
n(xyy,a) < max { p(x,q) , py,q)} <t
xyye L(wt)
ii- Let x,y,ze L(ut) ,geQand o,pel’
ux,g) <t, py,.g)< tand p(z,q) <t
pn(xoypz,q) < max { u(x,q) , u(z,q)} <t
xaypz € L(u,t)
Hence, L(p,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(wt) and xyy € L(wt), n(xyy,q) <t=max { n(x,0) , u(y,)}
li-Let x,y,zeM, geQ and a,Bel" and t= max{u(x,q) , u(z,q)} then
x,y,ze L(ut) , Xaypze L(u,t)
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n(xaypz,q) < t= max { u(x,q) , u(z,0)}

hence , pis an anti Q-fuzzy bi-I'-ideal of M. =
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