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ABSTRACT

In this paper, we apply the notion of bipolar-valued Q- fuzzy
set to groups. We introduce the concept of bipolar anti Q-
fuzzy groups / anti Q-fuzzy d-ideals of groups and
investigate several properties. We give relations between a
bipolar anti Q-fuzzy group and bipolar anti Q-fuzzy d-ideal.
We provide a condition for a bipolar anti Q- fuzzy groups to
be a bipolar anti Q- fuzzy d-ideal. We also give
characterizations of bipolar anti Q- fuzzy ideal. We consider
the concept of strongest bipolar anti Q- fuzzy relations on
bipolar anti Q-fuzzy d-ideals of a group and discuss some

related properties.

AMS Subject Classification (2000): 06F35, 03G25, 08A72,
20N25

Index terms: Bipolar fuzzy group, Bi polar anti Q- fuzzy
group, bipolar anti fuzzy d-ideal, (t, s)- bipolar strongest fuzzy
relation.

1. INTRODUCTION

Fuzzy sets are a kind of useful mathematical structure to
represent a collection of objects whose boundary is vague.
There are several kinds of fuzzy sets extensions in the fuzzy
set theory, for example, intuitionistic fuzzy sets, interval
valued fuzzy sets, vague sets etc. Bipolar-valued fuzzy sets
are an extension of fuzzy sets whose membership degree
range is enlarged from the interval [0, 1] to [-1, 1].
Bipolar-Valued fuzzy sets have membership degrees that
represent the degree of satisfaction to the property and its
counter property. In a bipolar valued fuzzy set the
membership degree 0 means that elements are irrelevant to the
corresponding property, the membership degrees on (0,1]
indicate that elements some what satisfy the property, and the
membership degrees on [-1,0) indicate that elements

somewhat satisfy the implicit counter property [sec(3)]. In the
definition of bipolar-valued fuzzy sets, there are two kinds of
representations so called canonical representation and reduced
representation. In this paper, we use the canonical
representation of bipolar valued Q- fuzzy sets. In this paper,
In this paper, we apply the notion of bipolar-valued Q- fuzzy
set to groups. We introduce the concept of bipolar anti Q-
fuzzy groups / anti Q-fuzzy d-ideals of groups and
investigate several properties. We give relations between a
bipolar anti Q-fuzzy group and bipolar anti Q-fuzzy d-ideal.
We provide a condition for a bipolar anti Q- fuzzy groups to
be a bipolar anti Q- fuzzy d-ideal. We also give
characterizations of bipolar anti Q- fuzzy ideal. We consider
the concept of strongest bipolar anti Q- fuzzy relations on
bipolar anti Q-fuzzy d-ideals of a group and discuss some
related properties.

2. PRELIMINARIES

2.1 Definition: Let ‘S’ be aset. A Q- fuzzysetinSisa
function p: S xQ > [0,1]
2.2 Definition: Let ‘G’ be a non-empty set. A bipolar-Valued
Q-Fuzzy set Ain G is an object having the form;

A={((x9 ra"(x,a) ta (x,9)) /x £ G, q & Q } where
A G xQ = [0,1] and pa: Gx Q = [-1,0] are mapping.
The positive membership degree pa*(x,g) denotes the
satisfaction degree of an element x to the property
corresponding to ‘A’ and the negative membership degree pia”
(x,q) denotes the satisfaction degree of x to some implicit
counter property of A.
2.3 Definition: A bipolar Q- fuzzy set (BFS) ‘A’ in X is
called a bipolar Q- Fuzzy group (BGFG) of X if it satisfies

(BQFGy) pa"(xy,q) =min { pa"(x,q), pa’(y,0)}
(BQFGZ) “A-(Xyrq) < max { HA-(qu)s HA-(qu)}
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(BQFG3) pa"(x%,q) > pa’(x,q) and
(BQFGy) pa(xh,q) < pa'(x,q) for all x,y & X and q
€Q

2.4 Definition: A bipolar fuzzy set ‘A’ in X is called a bipolar
anti Q- Fuzzy group (BAGFG) of X if it satisfies

(BAQFGl) “A+(Xy1q) < T{ HA+(X7q)7 HA+(y1q)}
(BAQFGZ) “A;(Xyiq) = S{ HA-(qu)v HA-(yiq)}
(BAQFG3) pa (X7,q) < pa (x,q) and

(BAQFG,) pa (x%q) > pa(x,q) forallx, yeX. q¢

=<
>
0 >
2.5 Definition: For a bipolar Q- fuzzy set ‘A’ and (B, a) € [-
1.0] x [0,1], we define
Al = {xeX/ pa'(x,q) < o}

As = {xeX/pa(x,q) > a}
which are called the positive t-cut and negative s-cut of A
respectively.
2.6 Definition: A bipolar Q- fuzzy set ‘A’ in X is called a
bipolar anti Q- fuzzy d-ideal (BAGFI)of X if it
satisfies;

(BQAFL) pa"(x,q) <T{ pa'(xy,q), pa"(v,0)}

(BQAFL) pa'(x,q) = S{ pa'(xy,q), na (y,a)}

(BQAFI3) pa’(e,q) <pa'(x,9) and pa(e,q) > pa
(x,q) and for all x,yeXandqeQ.
2.7 Definition: Let A and p be two Q-fuzzy subsets in X. The
Cartesian Product of A™xp*: X x X = [0,1] is defined by
A (xy)g = TEA(x.0). 1w (y,0)} and
AT x ot X x X > [0,1] is defined by A™u” (X,y)q = S{ A’
(x,9), w(y,q)} for all x,ye Xand qeQ.
2.8 Definition: Let f: X = Y be a mapping of group’s and
‘W be a bipolar Q- fuzzy set of Y. The map p is the pre
image of py and p, under f If pf(x,q) = nf(x.q),
1 "(x.q) = p(x,0) .
2.9 Definition: Let ‘A’ be a bipolar Q- fuzzy set in a X, the
strongest bipolar Q- fuzzy relation on X that is fuzzy relation
on A is pa given by,

Ba"(x,Y)q = T{A(x,0), A"(y,0)}

pa (X,Y)q = S{A(x,9), A(y,q)} for all X,y ¢ X and q
Q.
For the sake of simplicity, we shall use the symbol A = (u*, o’
) for the bipolar valued Q-fuzzy set A = { ((x,9), n'(%,q), 1’
(x,9)) / x € G) and (BQFRG) for bipolar Q- fuzzy regular
group of G.
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3. PROPERTIES OF BIPOLAR ANTI Q-
FUZZY GROUP AND BIPOLAR ANTI

Q- FUZZY D-IDEALS

Proposition 3.1: If ¢ is a bipolar Anti Q- fuzzy group of X,
then p,"(e,q) <y (x,q) and  p,(e,q) >y (x,q) forall x e X.
Proof: Let x € X, then

Ho (e,) = 1y (X XL < T { 1ty (x,9), 1y (X0}
Mo (x,), Mg (X,0)}

IA
—
~—

<" (%,0)

and
(6@ =ty (X XL = S { e (x,Q) (X} < S { py
(x,Q), My (X,0)}

> py (X,0)
This completes the proof.
Proposition 3.2:Let ‘¢’ be a bipolar anti Q- fuzzy group of
X, then the following assertations are valid. (i) (V a € [0,1]
(9" #¢ = ¢ is a group of X)
(i(v pel-1,0] (0 #¢ =
¢g” is a group of X)

Proof:  Lette[0,1] be such that ¢, # ¢. Ifx,ye ¢, then
e (x,q) <t and

Mo (xy, @) ST { " (%0, " (@)} <t
Corollary 3.3:If ¢ is a bipolar anti Q- fuzzy group of X, then

He'(y,q) < t. It follows that

the sets ¢" g +e.q) and ¢ o (8,0) are group of X.
Proof:  Straight forward.
Proposition 3.4: Let ¢ = (X, w", 1y ) be a bipolar anti Q-
fuzzy d-ideal of X. If the inequality xy > z holds in X, then
o (@) =T { 1" (%), o' (2,0) }
e (@) 2 S {1y (@) 1y (2,0) }
Proof: Let x, y, z € X be such that xy > z, then
(xy)z =0, and so
M (@) =T { g (xy,). g (v:0)}
ST AT { w'Gydz 1y 2o}
Mo (v,a) 3
=T {T { w'a, n'@a}
Mo (v}
=T {1 (7,0 1o'(2,0) }
and  py(x0) =S { py(xy.a), b (V.0)}
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v

S S { m(xy.9)z, 1y (2}, Hy
v.a) }
=S {S{ ma ma}h my
(.}
=S {1y (.9, 1y (z,0) }
This completes the proof.
Proposition 3.5: Let ¢ be a bipolar anti Q- fuzzy d-ideal of X.
If the inequality x >y holds in X, then p,"(x,q) < py (y,q) and
Ky (x,0) = g (,0)-
Proof: Let x, y € X be such that x >y, then
o' (%) < T { 1y (@), Ky (%)} = TH wy"(e0),
K (%)} = 1" (v, Q) (g =S {
(xy,0), My (v:} = T{ 1y (€., 1y (v,0)} =1y (v,0)
This completes the proof.
Proposition 3.6: In a group X, every bipolar anti Q- fuzzy d-
ideal of X is bipolar anti Q- fuzzy group of X.
Proof:  Let ‘¢’ be a bipolar anti Q- fuzzy d-ideal of a group
X. Since xy>x for all X,y € X, it follows from Proposition
(3.5) that
e (xy.q) < T { 1" (x,0), 1y * (¥ ) } and py(x,q) = 1y (%,0),
so from Proposition 3.1
(BPFGy) 1y"(xy.:@) < T { py"(x,@) < T { " (xy2q)s g (Y0} =
T{ 1" (x.), 1o (v,0)}
and Ho (Xy,q) = 1y (x,q) = S { 1y (xy,q), g (v,9)} = S{
Hy (.9, g (v,0)}
o L) < T {y"(xy ), 1 (X0} = T{
1o (0D, 1o (v,0)} < 1y (X,0)
My (<) = S {1y (xy.q), 1y (.0}
> S{ py(e,q), gy
(-} = 1y (x,.0)

Hence ¢ is bipolar anti Q- fuzzy group. The converse of the
theorem is not true in general.
Proposition 3.7: Let ‘¢’ be a bipolar anti Q- fuzzy group of a
group X such that Proposition 3.2 holds for all x, y, z ¢ X
satisfying the inequality xy & z then ¢ is a bipolar anti Q-
fuzzy d-ideal of X.
Proof: Recall from Proposition 3.1 that p,"(e,q) <
1o (x,q) and 1o (e,9) > 1y (x,q) for all x & X.
Since x (xy) >y for all x, y € X, it follows that Proposition
3.2,

Mo (X =T { 1ty (xy,2), by "(¥,)} and

Hy (%,q) =S { g (xy,Q), 1y (v,0)}-
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Hence ¢ is a bipolar anti Q- fuzzy d-ideal of X.
Proposition 3.8: Let A and p be bipolar anti Q- fuzzy d-ideal
of X, then A x p is also bipolar anti Q- fuzzy d-ideal of X.
Proof: For any (X1, X2), (Y1, Y2) € X X X, we have
(BFdy) (A" x w")q (X1, X)) =T {X"(x,0), u'(X2,0) }
ST { T{A (X1, Yo),
A (Yn@)}, T (%2 ¥2), 0 (Y20)}}
=T { T{ X (x5, Y1),
1 (X2 2} TV (Y), 1w (Y20)}
(A7 > W)g (X1, X2) =S {(M"(x1,0), W' (x20) }
> S{T{ A (X1, yo. My}
T{u" (X2 ¥2), 1 (Y2,0)}}
=S { T{A (X, y), 1 (%
2}, TN (V) 1 (y29)3}
Hence ' is bipolar anti fuzzy d-ideal of X.
Proposition 3.9: Let f : X - Y be a homomorphism of
groups. If ‘p’ is a bipolar anti Q- fuzzy d-ideal of vy,
then p'is bipolar anti Q-fuzzy d-ideal of X.
Proof: For any x € X, we have
w0 = W () < 1'(e,0) = 1 (fled) = n(e,q)
wi(x,0) = w(fxq) = w(e,d) = w(fe,) = n'eq)
Letx,ye X
T{woy,a), 1y,0) 3 = T{ (Fxy,a), 1 (F(y,0) 3
= T{w'(f(x,0)-f(y.a)), w'(f(y.0) }
> Wf(x,q) = n(x,0).
Proposition 3.10: Let f : X = Y be an epimorphism of
Q- fuzzy d-ideal of X,
then p is bipolar anti Q-fuzzy d-ideal of Y.

groups. If u' is bipolar anti

Proof: Let y € Y, there exists x € X such that f(x)
=y, then
W 0) = ) () = 1) = p(e.q) = w'(fe,q)
=u'(eq)
w(y.9) = K (f(x,9) = n'(xq) < ne,q) = W (fe.q)) =
w(e,)
Let x, y € Y, then there exists a, b € X, such that f(a,q) = x and
f(b,q) =y. It follows that
W = pw(faa) = n@a and pxa =W
(fa.q) = u'(aa)
<T{u"(ab,q), n"(b.a)}
= T{ W'(f(ab,q), u'(f(b,0)}
= T{ W'(f(a,q)-fib,q), w'(f(b,0)}
= T{ W' (xy.q), w'(v,0)}
Also
>S{ w'(ab.a), 1'(b,0)}
= S{ p(f(ab,q), w'(f(b,a)}
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= S{ W(fla,q).f(b,q)), w(f(b,q)}
= S{ wxy,q), u(y,a)}
Hence p is a bipolar anti Q- fuzzy d-ideal of y.
= T{A" x 1)q (X1, X2), (Y1, ¥2)}
(Axp)q (X, X2)= S{A (X1,q), w(X2,0)}
= S{S{M (XY, My}, S{r(XaY2), (Y20}
=S{ SV Xy, W(X2y2)}, S{A (YL, w(y2a)}
= S{ (AxW)q (X1, X2) (Y1, ¥2)), WX )g(Y1s Y23

(Axp)q (7 %) = TS (L), 1 (k™ a)}
< T{ T{;\‘+(X11yl)s }\‘+(yqu)}1 T{
W (X2,y2), W (y2,0)}

T{ Ty, ey} T{
7\‘+(y17q)7 H+(YZ1Q)}

T{ W™xw)g (X X2) (Y Y2),
(7~+XH+)q(Y1, y2)}

(Axw)g (X7 %= SV (xhq), V(%2 a)}
> S{S{N(XuY), XYL}, S{H(XaY2), W

(Y2a)}

=S{ SV (XuYy1), K(XaY2)}, S{A(YLQ), W
(Y2a)}

= S{(W)q ( (Xay %), (Yo, ¥2) ), >
Jo(Y1 V2)}

Hence A x p is bipolar anti Q- fuzzy d-ideal of X.
Proposition 3.11: Let ‘A’ be a bipolar anti Q-fuzzy set in a
group X and ppa be the strongest bipolar anti Q- fuzzy relation
on X, then Ais a bipolar anti Q- fuzzy d-ideal of X if and only
if pa is a bipolar anti Q-fuzzy d-ideal of X x X.

Proof:  Suppose that ‘A’ is a bipolar anti Q- fuzzy d-ideal
of X, then

ua'(e, €)g=T{A'(e,0), A"(e,0)}

<T {A"(x0), A'(y.0)} = pa'(X,
Y)q for all (x, y) e X x X.

na'(e,€)g =S{ A0, Ale.a}

>S { A(xa), A0} = pa'(x,
Y)q for all (x, y) e X x X.
Forany x = (Xy xz) and y = (y1, ¥2) € X x X.
HA"(X,0) = HA" (X1, X2)q =T {A"(x1,09), A"(X2,0)}

< T{ T{A"(x, Y1), A" (Y9}
T{A (X2, Y2), A"(Y20)} }

= T{ T{A"(x, y1), A"(x2 ¥2)},

T{A"(y00), A"(y20) } }

International Journal of Computer Applications (0975 — 8887)

Volume 15— No.6, February 2011

= T pa" (( (X Y1) (X2 ¥2)Q),
A" (Vs Y2)a}
=T{pa" ((xy.q), pa"(v,0)}
=S {A(x,q), A(x2,0)}
S{ S{A (X, 1), Alyua},

1A' (X,0) = pa’(X1, X2)q

Y

S{A (X2, ¥2), A(Y20)} }
S{ S{A(x, y1), Alx2 ¥2)}
S{A(yna), A(y20)} }
=S{ pa (X1, Y1) (X2 ¥2)0) pa’
(y1 y2)a}
=S{ pa(xy,q), Ha (Y.}
Hence pa is a bipolar anti Q-fuzzy d-ideal of X x X.

Conversely, suppose that pa is a bipolar anti Q- fuzzy d-ideal
of X x X. Then,

T{A'(e.0), A'(ea)} = e &g < pa'(x Y)g =
T{A'(x,0), A"(Y.a)} V(x, ) e X x X.

S{A(eq) Alea)} =pa(e, €)g=pa (X ¥Y)g =S {A
(xa), Aly.a)}

for any x = (X3, y1) and y = (y4, ¥») € X x X., we have

T{A(X1,0), Ax2,0)}

Y2)at

Y2)at

T{A(yn,0), Ay29)}
T{A(X2: Y2)q: A(Y2,09) }}
Putting x; = X, = 0, we have
Ha(X2,9) < T{ua(Xw, Y1)g» Halyna)}
Likewise, pa(X1Y1)q < T{ua(X1,q), pa(X2,0)}

S{A(X1,9), A(X2,0)}= Ha(X1, X2)q
< S{pa((X1, X2)q (Yo, ¥2))s malYi,

= palX1, X2)q
< T{pal(X1, X2)gr (Yir ¥2)), Ba(Y1,

= T{ua(X1yn, Xa¥2)q), Ha(Yi,
= T{ T{A(Xll yl)q: A(Xz, yZ)q}l

= T{ T{ A(xy, yl)q| A(Y1,09),

Y2)q}

S{ua ( (XY, X2¥2)g), Ha(Yi,
Y2)o}

S{ S{AX1, Yo AX2, ¥2)a}s
S{A(y1a), A(y2,0)}

S{ S{ A(xs Yoo Alyna),
S{A(Xz, Y2)a: AlY2,0)}
Putting x; = X, = 0, we have
Wa(X1,q) = S{pa(X1, Yi)g, Halyna)}
Likewise, pa(X1y1)q = S{pa(Xs.q), pa(X2,0)}
Hence A is a bipolar anti Q- fuzzy d-ideal of X.
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Proposition 3.12:Let ¢ be a bipolar anti Q- fuzzy set in X,
then ¢ is a bipolar anti Q-fuzzy d-ideal of X if and only
if it satisfies the following assertations.

(Voe[0,1] (0" # ¢ = ¢ isan ideal of X)

(V Be[-1,0] (bs # ¢ = ¢y isan ideal of X)
Proof:  Assume that ¢ is a bipolar anti fuzzy Q- d-ideal of
X. Let (s,t) € [-1, 0] £ [0,1] be such that ¢;" # ¢ and ¢s # ¢.

Obviously, e & ¢¢ M ds .

Let x, y € X be such that xy & ¢; and y £ ¢;", and

Let a, b € X be such that abeds and b € ¢5 , then

e (xy,q) S, g (1:9) <, py(ab,q) > s and py (b,0)
>S.
It follows from Proposition 3.1

1 (6q) < T { 1" (xy, @), 1" (s} <t and

Hy (a,q) = S { py(ab,q), py(b,g) =s
sothat x & ¢;" and a € ¢;. Therefore ¢;" and ¢, are ideals of X.

Conversely, suppose that the condition (corollary) is
valid. For any x & X, let p,"(x,q) = t and p, (x,q) =s, then x ¢
& M ¢, and so ¢ and ¢ are non-empty. Since ¢;" and ¢s
are ideal of X, e € ¢ M ¢s". Hence py'(e,q) <t = py'(%,q) and
Ky (€,q) =5 = py (x,q) forall x e X.

If there exists x*, y*, a', b' & X such that p,"(x',q) >
T{ 1y (X'y".Q), 1" (v, 0)}
and ,(a%,q) < S{ py(a'b’,q), 1y (b%,0)} then by taking

to="2 { uy" (XL + T{ " (XY, 1y (V5 0)}

So="x { my'(@",) + S{ py (@'b'.q). 1y (b*,0)}
We have,

He"(x0) > o> T{ s (X'y"), 1y (V" 0)}

uy (a%a) > 50> S{uy(@'h’a), uy'(b'a)}

Hence x! ¢dp’, X\ v e do', Y' & ', @' & g0 and
b’ ¢ ¢~ This is a contradiction and thus ¢ is a bipolar anti Q-

fuzzy d-ideal of X.
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4. CONCLUSION

K.J. Lee introduces the notion of bipolar fuzzy sub algebra’s
and bipolar fuzzy ideals of BCK/BCl-algebra. In this paper,
we provide a condition for a bipolar anti Q- fuzzy
group and bipolar anti Q- fuzzy d-ideal. We give relations
between a bipolar anti Q-fuzzy group and bipolar anti Q-
fuzzy d-ideal. We consider the concept of strongest bipolar

anti Q- fuzzy relation and discuss some related properties.
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