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1. Introduction

The concept of fuzzy sets was initiated by L.A. Zadeh [16] then it has becomes a vigorous area of
research in engineering , medical science, graph theory. Rosenfeld [15] gave the idea of fuzzy subgroups.
The author W.R. Zhang [17] commenced the concept of bipolar fuzzy sets as a generalization of fuzzy sets
in 1994. In case of bipolar valued fuzzy sets membership degree is enlarged from the interval [0,1] to [-1,1].
In a bipolar valued fuzzy sets, the membership degree ‘0’ means that the elements are irrelevant to the
corresponding property, the membership degree (0,1] indicates that elements satisfy the property and the
membership degree [-1, 0 ) indicates that elements satisfy the implicit counter property. Atanassov. K.T [1-7]
introduced intuitionistic fuzzy sets and new operations defined over intuitionistic fuzzy sets. He was
investigated operators over interval valued intuitionistic fuzzy sets and interior operators on intuitionistic
fuzzy sets. He introduced necessity and possibility operators on intuitionistic fuzzy sets are defined in some
logics. This fact that intuitionistic fuzzy sets are proper extension of ordinary fuzzy sets. R. Muthuraj [11,12]
introduced the concept of bipolar fuzzy subgroup and bipolar anti M fuzzy group. M. Palanivelrajan and S.
Nandakumar [13,14] introduced some operations of intuitionistic fuzzy primary and semi primary ideal. We
discuss some of its properties and some operations of operator and interior operator of bipolar intuitionistic M
fuzzy prime group and bipolar intuitionistic anti M fuzzy prime group are established.

2. preliminaries

In this section the fundamental definitions that will be used in the sequel. Throughout this paper,
G = (G, *) isafinite groups, e is the identity element of G, and xy mean x*y.

Definition.2.1. [1] Let A be an bipolar intuitionistic fuzzy sets of E then the ““ necessity” operator
U is defined by

DA™ ={< X ;(xX), 1- 1 (X)>/ x € E} and

JA = {< X, 14, (X), —1— 14, (X) >/x e E}

Definition.2.2.  [1] Let Abe an bipolar intuitionistic fuzzy sets of E then the “ possibility” operator
O is defined by
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OA" ={<x,1-0;(X),0;(X) >/x € E} and
OA” ={< X,~1-0,(X),05(X) >/x € E}

Definition.2.3.  [9] Let G be an M group and A be a bipolar intuitionistic fuzzy subgroup of G then A
is called a bipolar intuitionistic M fuzzy group of G, if for all X€ G and me M then

i) 445, (mX) = 425,(x) and o}, (MX) <0} (%)

i) 42, (MX) < 6, (x) and v} (MX) 2 03 (x)

Example 2.4.
0.7if x=1 0.2if x=1
Consider 1e M Uy(X)=43 061if x=-1 ;0,(x)=103if x=-1  and
04if x=1,-i 05if x=1i,-i
-0.8if x=1 -0.1if x=1
U (X)=1-05if x=-1 ;0,(X)=7-04if x=-1
—0.3if x=1i,-i —0.6 if x=1,-i

Definition.2.5.  [9] Let G bean M group and A be a bipolar intuitionistic anti fuzzy subgroup of
G then Ais called a bipolar intuitionistic anti M fuzzy group of G, if for all X€ G and me M then

i) 5 (mX) < (%) and o}, (MK) 2 V(%)

i) 445(MX) 2 42, (X) and o, (MX) < 03 (X)

Example 2.6.
04if x=1 05if x=1
Consider 1eM g, (X)=40.6if x=-1 ; v,(X)=< 0.3if x=-1 and
0.7 if x=1i,-i 0.2if x=i,-i
-0.3if x=1 -06if x=1
Uy(X)=<-05if x=-1 ; 0,(x)=1-04if x=-1
—0.8if x=i,-I -0.1if x=1i,-i

Definition.2.7.[1]Let A be an bipolar intuitionistic fuzzy set then the interior operator | is defined by
I(A") ={<x, min(z(y)), max(v,(y))>/xeE,yeE}and

(A7) ={< x, max(u(y)), min(o,(y))>/x < E,y  E}

Definition.2.8. Let Abe afuzzy subgroup of s of a group Gis called a fuzzy prime if for
all a,beG and a,be A either 1, (ab) =, (a) or else w,(ab) =, (b)

Definition. 2.9.. A bipolar fuzzy subgroup A of a M fuzzy group of G is said to be bipolar
intuitionistic M fuzzy prime group or bipolar intuitionistic anti M fuzzy prime group of G if for all

X,meG either
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#a(MX) = g1, (M), v, (MX) = v, (M) and 1z, (MX) = 12, (M), L (MX) = v, (M) else

15,(M%) = 425, (0), U5 M) =05(x) and 15 (MX) = 425 (X), 03 (MK = 0, (X)

Example.2.10.

Let G={1,2,3,5,7}and A={1,2,5,7}

(%) 1if xe<7> (%) 0if xe<7> and
= 19 =
Ha 05if xe<2>0<7>  * 0.4if xe<2>0<7>
(%) —-1if xe<7> (%) 0if xe<7>
= 9] =

Ha 05if xe<2>0<7> —04if xe<2>0<7>

Theorem.2.11. If Ais an bipolar intuitionistic M fuzzy prime group of G then I(A) is an bipolar

intuitionistic M fuzzy prime group of G.

Proof. Let X, me G then x,me A

Consider 4, (mx) = min(u; (ab)) = min(u; (b)) = ;) (X)
Therefore g, (MX) > 1, (X) for some a,me M

Consider vy, (Mx) = max(v, (ab)) < max(v, (b)) = vy, (X)

Therefore v/, (Mx) <o, (X) for some a,me M

Consider 41 (M) = Max(4, (ab)) < max(szx (b)) = 410 (¥)

Therefore g, (MX) < 47, (X) for some a,me M

Consider  v;,, (MX) = Min(u; (ab)) > Min(v; (b)) = v; (X)

Therefore v, (MX) 2 v, (x) for some a,me M

Therefore I(A) is an bipolar intuitionistic M fuzzy prime group of G.

Theorem.2.12. If Aisan bipolar intuitionistic M fuzzy prime group of G then I (I(A))=I(A) is an
bipolar intuitionistic M fuzzy prime group of G.

Proof. Let X, meG then x,me A

Consider 47, 5, (MX) = min(z; , (ab)) = min(min(z, (Mx))) = min(z, (Mx))
2 min(, (X)) = 44 (X)
Therefore 14 ) (MX) = 24/, (x) for some me M

Consider vy, 5, (MX) = Max (vy ,, (ab)) = max (max(v, (mMx))) =max (v,(mx))
<max (v, (X)) = UI+(A) (X)

Therefore v/ ), (MX) <0, (X) for some me M
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Consider 6y, (MX) = MaX(u1; 4y (@) = max(max(zz; (mx))) =max (i (mx))

< max (s, (X)) = 7 (a (X)
Therefore g4/, ) (MX) < £, (X) for some me M

Consider vy, (5, (MX) =min (v, ,, (ab)) = min (Min(v, (Mx))) = min (v, (Mx))

> min (v, (X)) = v} ()

Therefore vy (a) (MX) 2 0y, (X) for some me M

Therefore 1 (I(A)) = I(A) is an bipolar intuitionistic M fuzzy prime group of G.

Theorem.2.13. If AandB are bipolar intuitionistic M fuzzy prime group of G then
I(ANB)=1(A)N1(B) is an bipolar intuitionistic M fuzzy prime group of G.

Proof. Let X,me G then x,me A[(1B implies x,me Aand x,me B

Consider 14 xng (MX) = Min(,g (ab) ) = min(min(z, (ab), 4 (ab)))
> min(min(s; (b), £13 (b)) = min(min(zz; (b), min(; (b))
= min(ﬂr(A) (X), /U|+(B)(X)) = /1|+(A)n| (B)(X)

Therefore 14 e, (MX) > 14 015y (X) fOr some a,me M

Consider v g (MX) = Max(v,,g (ab)) = max(max(vy (ab), vg (ab)))
< max(max(v; (b), v; (b)) = max(max(uj, (b), max(u; (b))
= maX(URA) (x), Uf(s) (X)) = Ur(A)m(B) (%)

Therefore v/ yng, (MX) <V p) 01 (X) fOr some a,me M

Consider ;0 (MX) = MaX (4, (b)) = max(max( s, (ab), 115 (ab)))
< max(max(4; (b), 115 (b)) = max(max(s; (b), max( 115 (b)))
= Max (4 a) (X), 48 (X)) =ty ay ey (X)

Therefore 14 png) (MX) < 14 1) (X) for some a,me M

Consider vy, (MX) = Min(v,,5 (ab)) = min(min(v, (ab), v, (ab)))
> min(min(v, (b), (vg (b))) = min(min(v, (b), min(v; (b)))
= min(UI_(A) (x), Uy () (X)) = Uy mnie) (X)
Therefore v} xng) (MX) 2 U; (a1 5 (X) fOr some a,me M
Therefore 1(ANB)=1(A)1(B) is an bipolar intuitionistic M fuzzy prime group of G.

Theorem.2.14. If Aisan bipolar intuitionistic M fuzzy prime group of G then
(1 (A)) =1 (J(A)) isan bipolar intuitionistic M fuzzy prime group of G.
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Proof. Let X,meG then x,me A

Consider 4, (TX) = 41 s (MX) = Min(zz; (ab)) > min(z; (b))
=min(u, (b)) = ﬂf([ A) (X)
Therefore s, ), (MX) > 14/ ), (X) for some a,me M

Consider U]+(I(A)) (mx) :1_:"[+(|(A)) (mx) =1- (,U(+|(A)) (mx)) =1- min(ﬂ; (ab))

<1-min(g, (b)) =1-min(u . (0)) =1 (14 (ay (X))
= Ur(\ (A))(X)

Therefore v, ), (MX) S0/, (X) for some a,me M

Consider £, (ay (MX) = 4,y (MX) = Max(u, (ab)) < max(zz, (b))

=max (s ,(b)) = Hy ¢ my (X)
Therefore 147, ) (MX) < 17,5, (X) for some a,me M

Consider ) (mx) =-1- Ko ay (mx) =-1- (,U(_| (A) (mx)) =—1-max(u, (ab))
> —1-max(u, (b)) =-1-max(u ,(b)) =-1- (IUI_(E(A)) (X))
=0 (1(n) (x)

Therefore v’ x) (MX) 2 07 (4 (X) for some a,me M

Therefore (1 (A)) =1(J(A)) is an bipolar intuitionistic M fuzzy prime group of G.

Theorem.2.15. If Ais an bipolar intuitionistic M fuzzy prime group of G then
O(1(A)) =1(O(A)) is an bipolar intuitionistic M fuzzy prime group of G.

Proof. Let X,me G then x,me A

Consider g, a), (MX) =1=0; ), (MX) =1-max (v, (ab)) >1-max(v, (b))
=1-max(v,, (b)) =1~ (Ur(OA)))(X) = :u|+(<>A) (X)
Therefore 15, ), (MX) = 1445 (X) for some a,me M

consider  0;, 4 (MX) = U}, (MX) = Max(v;; (ab)) < max(v; (b))

= MaxX (Vs (D)) = Uy 5(ay (X)

Therefore v ), (MX) <0/ ), (X) for some a,me M

Consider 5,y (MX) ==1—-v; , (MX) =-1-min(v, (ab)) <-1-min(v, (b))
==1-min(v,, (b)) =—1—(U;(6a))(X) = 4o (X)
Therefore g1, a) (MX) < 2440 (X) for some a,me M
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Consider v, 4y (MX) = vy, (MX) = min(v, (ab)) > min(v, (b))
= min(v,, (b)) = UI_(OA)(X)

Therefore U5 () (MX) 2 0; (4, (X) for some a,meM

Therefore O(1(A)) = 1(0(A)) is an bipolar intuitionistic M fuzzy prime group of G.

3.Bipolar Intuitionistic Anti M fuzzy prime group of G.

Theorem.3.1. If Ais an bipolar intuitionistic anti M fuzzy prime group of G then I(A) isan
bipolar intuitionistic anti M fuzzy prime group of G.

Proof. Let Xx,me G then x,me A

Consider 4/, (Mx) = min(u; (b)) < min(z; (b)) = 21/ (X)
Therefore /7, (MX) < 24/, (X) for some a,meM

Consider vy, (Mx) = max(v, (ab)) = max(v, (b)) = vy, (X)

Therefore v, (MX) > ], (x) for some a,me M

Consider  4;(,, (Mx) = max(u; (ab)) = max (s, (0)) = 41y (¥)

Therefore g, (MX) > 14, (X) for some a,meM

Consider vy, (Mx) = min(v, (ab)) <min(v, (b)) = v, (X)
Therefore vy, (MX) <vy,(x) for some a,meM
Therefore 1(A) is an bipolar intuitionistic anti M fuzzy prime group of G.

Theorem.3.2. If Ais an bipolar intuitionistic anti M fuzzy prime group of G then
I (I(A)) = I(A) is an bipolar intuitionistic anti M fuzzy prime group of G.

Proof. Let Xx,me G then x,me A

Consider 24, (a, (MX) = Min(z ,, (ab)) = min(min(z, (Mx))) = min(z, (Mx))

< min( (X)) = 44y (X)
Therefore 14 ), (MX) < 14, (X) for some me M

Consider vy, (MX) = Max (v, (ab)) = max (max(v, (mMx))) =max (v,(mx))
2 max (U, (X)) =0y (X)

Therefore v ) (MX) 20/, () for some me M
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Consider 45, (MX) = MaX( 11, (a)) = max(max(, (Mx))) = max(; (mx))

> max(, (X)) = 04 (X)
Therefore g4, a) (MX) > 14, (X) for some me M

Consider v, 5, (MX) =min (v, (ab)) = min (min(v, (Mx))) =min (v, (mMx))
< Min (0, (%)) = ;g (X)

Therefore vy ) (MX) <0}, (X) for some me M

(A)
Therefore 1(1(A)) = I(A) is an bipolar intuitionistic anti M fuzzy prime group of G.

Theorem.3.3. If A and B are bipolar intuitionistic anti M fuzzy prime group of G then
I(ANB)=1(A)N1(B) is an bipolar intuitionistic anti M fuzzy prime group of G.

Proof. Let X,me G then x,me A(1B implies x,me Aand x,me B

Consider 4/ g, (MX) = Min(z,.5 (b)) = min(min(zz, (ab), 1 (ab)))
< min(min(u; (b), 45 (b)) =min(min(zz; (b), min(zz5 (b))
= min(ﬂT(A)(X),ﬂf(B)(X)) = :uI+(A)ﬂ|(B)(X)

Therefore 14 jne, (MX) < 14/ 001 e (X) fOr some a,meM

Consider vy g (MX) = Max(vxe (b)) = max(max(v, (ab), vg (ab)))
> max(max((v; (b), (v (b)) = max(max(v; (b), max(uj (b))
= Max(v; (X), Uy gy (X)) = Vi ayn1e) (X)

Therefore 0] une (MX) = 0] 418 (X) fOr some a,me M

Consider 14 png) (MX) = Max (44,05 (@) ) = max(max(g, (ab), 15 (ab)))
> max(max(, (), 445 (b)) = max(max(, (b), max( (b))
= max(ﬂ;(A) (X), Hy By (X)) = Hy (mni8) (x)

Therefore 14/ yng) (MX) > 14 a0 5y (X) fOr some a,m e M

Consider vy xng) (MX) = Min(v,g (ab)) = min(min(v, (ab), vg (ab)))
< min(min((v, (b), (vg (b)) < min(min(v, (b), min(v, (b)))
= min(uy ) (X), Uy g) (X)) = V;(ayn18) (X)

Therefore v} pg) (MX) U A (s (X) fOr SOME a,me M

Therefore 1(AMB)=1(A)N1(B) is an bipolar intuitionistic anti M fuzzy prime group of G.

Theorem.3.4. If A is an bipolar intuitionistic anti M fuzzy prime group of G then
(1 (A)) =1(J(A)) is an bipolar intuitionistic anti M fuzzy prime group of G.

Proof. Let X,meG then x,me A
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Consider 7, ay (MX) = 4, (4, (MX) = min(x, (ab)) < min(, (b))
=min(u, (b)) = /J|+(HA))(X)
Therefore 147, ) (MX) < 1475 (X) for some a,me M

Consider 0, (MX) =1= | 2 (MX) =1= (44, (5, (MX)) =1—min(zz, (ab))
>1-min(u, (b)) =1-min(u, (b)) =1- (/Ur([(A)) (X))
= U/ ay (X)

Therefore v, ), (MX) 2 0/, (X) for some a,me M

Consider MJ_(I(A))(mX) = H((ay) (mx) = max (s, (ab)) = max(u, (b))
=max(u ,(b)) = Hy o py) (x)
Therefore g, a), (MX) 2 24/ ), (X) for some a,meM

Consider U]_(I (A) (mx) =-1- :UD_(I (A) (mx) =-1- (/u(_| (A) (mx)) =-1- max(/‘; (ab))
<-1- max(/l; (b)) =-1- maX(MEA (b)) =-1- (:Ll;(](A)) (x))
= Uy (a) (X)

Therefore v () (MX) <07 (X) forsome a,meM

Therefore (I (A)) = 1(J(A)) is an bipolar intuitionistic anti M fuzzy prime group of G.

Theorem.3.5. If A is an bipolar intuitionistic anti M fuzzy prime group of G then
O(1(A)) =1 (O(A)) is an bipolar intuitionistic anti M fuzzy prime group of G.

Proof. Let X,meG then x,me A

Consider ;) (MX) =1= 0 ), (MX) =1-max(v, (ab)) <1-max(v, (b))
=1-max(v;, (b)) =1~ (Ur(o(A)))(X) = ﬂT(O(A)) (x)
Therefore 145, (a), (MX) < 24/ 5y (X) fOr some a,me M

Consider vy 4, (MX) = v/, (MX) = Max(v, (ab)) > max(v, (b))
= max(v,, (b)) = UI+(<>A) (X)

Therefore  v; ), (MX) 2 07 (4 (X) for some a,meM

Consider 5 (a) (MX) = =1-0; ) (MX) = =1-min(v, (ab)) = -1-min(v, (b))
=—1-min(v,, (b)) =-1- (UI_(OA)))(X) = Hyon) (x)
Therefore 1, a), (MX) 2 24/ ), (X) for some a,me M
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Consider vy, 5y (MX) = 0y, (MX) =min(v, (ab)) <min(v, (b))

=min(v,, (b)) = U on) (X)

Therefore vy, ), (MX) <O () (X) for some a,meM

Therefore O(1(A)) = 1(0(A)) is an bipolar intuitionistic anti M fuzzy prime group of G

4. Conclusion.

The concept of bipolar intuitionistic M
fuzzy prime group and anti M fuzzy prime group
are defined and new algebraic structure of a
bipolar intuitionistic M fuzzy prime subgroup of
a M fuzzy prime group and anti M fuzzy prime
group are created and some related properties and
some operations of Interior operators are
investigated. The purpose of the study is to
implement fuzzy set theory and group theory
of bipolar intuitionistic M fuzzy prime subgroup
of a M fuzzy prime group and anti M fuzzy prime
group. We hope that our results can also be
extended to other algebraic system.
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