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ABSTRACT: In this paper the concept of a bipolar intuitionistic M fuzzy group and anti M fuzzy group isa
new algebraic structure of a bipolar intuitionistic M fuzzy subgroup of a M fuzzy group and anti M fuzzy
group are defined, related possibility and necessity operators are investigated. The purpose of the study isto
implement the fuzzy set theory and group theory of bipolar intuitionistic M fuzzy subgroup of a M fuzzy group
and anti M fuzzy group. The relation between operation on operators of bipolar intuitionistic M fuzzy group
and bipolar intuitionistic anti M fuzzy group are established.

. INTRODUCTION

The concept of fuzzy sets was initiated by L.A. Zadeh [15] then it has becomes a vigorous area of
research in engineering, medical science, graph theory. Rosenfeld [13] gave the idea of fuzzy subgroups. The
author W.R. Zhang [16] commenced the concept of bipolar fuzzy sets as a generalization of fuzzy sets in 1994.
The membership degree means the satisfaction degree of elements to some property or constraint
corresponding to a fuzzy set. P. S. Das [7] analyzed fuzzy group and level subgroup. K.M. Lee [8] introduced
bipolar valued fuzzy sets and their operations. Mourad ogla [9] investigated structure properties of an
intuitionistic anti fuzzy M subgroups. 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. K.T. Atanassov [1-6]
introduced new operations defined over intuitionistic fuzzy sets and operators over interval valued intuitionistic
fuzzy sets. He was investigated possibility and necessity operators, level operator, modal type of operators and
universal operators over intuitionistic fuzzy sets. N. Palaniappan and R. Muthuraj [10,11] introduced the concept
of bipolar M fuzzy group and bipolar anti M fuzzy group. M. Palanivelrajan and S. Nandakumar [12] introduced
some operations of intuitionistic fuzzy primary and semi primary ideal. We discuss some of its properties and
some operations on bipolar intuitionistic M fuzzy group and anti M fuzzy group are established.

Il. PRELIMINARIES

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

Definition. 2.1.[4] Let Aand B be two bipolar intuitionistic fuzzy sets of universal set E, then the
operation is defined by

i(ANB)" = {< X, min(sp (X), g (X)) max(v p (%), v (X)) > /x € E

j
j

i) (ANB) = {< X, max(y;(x), Hp (x)),min(u;(x),ué (x))>/xeE
iii)(AUB)" = {< X, max (s s (X), gy (X)), min(u A (X), vg (X)) > /% E}
iv) (AUB) ™ = {< x,min(zy (¥), 115 (). max(vs (¥), vg (X)) > /x & E}
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v) (/_A)+ ={< % 0p(X). 5 (%) > I E} and vi)(X) = {< X 0p (¥).41n (X) > Ix < E}.

Definition.2.2.[4] Let A be an bipolar intuitionistic fuzzy set of universal set E, then the “possibility”
operator is defined by

AT ={< XA ()1~ A () > I x < E} and
DA™ ={< X (0,1 i (X) > Ix € EJ.

Definition.2.3.[4] Let A be an bipolar intuitionistic fuzzy set of universal set E, then the “necessity”
operator is defined by

+

OA" = {< x,1—u£(x), uj,_r\(x) >/[Xxe E} and

A ={<X,~1-0x (), Up(x) > Ix < E}.

Definition.2.4.[10] Let G be an M group and let 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) 4a (MX) > 225 (%) and v g (MX) < 04 (X).
i) 2 (MX) < g2 (x) and 0 5 (MX) 2 0 5 (X).

Definition.2.5.[10] Let G be an M group and let Abe a bipolar intuitionistic anti fuzzy subgroup of G,
then A is called a bipolar intuitionistic anti M fuzzy group of G if for all X€ G and me M then

i) 40p (MX) < 225 (%) and v g (MX) = 0 ().
ii) 2 (MX) 2 224 (x) and v 4 (MX) < 0 (X).

Theorem. 2.6. If Alis an bipolar intuitionistic M fuzzy group of G, then [JA is an bipolar
intuitionistic M fuzzy group of G.

Proof.
Consider x e Aandm e M. .

Consider ;gA(mx) = yj&(mx) > u;(X) = AﬁrA(X)-

Therefore ;ﬁLA (mx) > ,tdA(X).

Consider 1) 5 (MX) =1 4] o (MX) <1 g1p (X) = 0] 5 (¥).
Therefore ugA(mx) < LE_A(X).
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Consider ,u[TA(mx) = y;(mx) < ,u;(x) = ,uD_A(x).
Therefore ,uD_A(mx) < yD_A(x).
Consider %_A(mx) = —1—;15A(mx) > —l—,u;(x) = Lﬁ_A(x).
Therefore UD_A(mx) > UD_A(X).
Therefore [1A is an bipolar intuitionistic M fuzzy group of G.

Theorem. 2.7. If A isan bipolar intuitionistic M fuzzy group of G, then QA is an bipolar
intuitionistic M fuzzy group of G.

Proof.
Let xe Aand me M.

Consider g, (MX) =1— v, (MX) > 1- 0} (X) = g5, (X).
Therefore  z;, (MX) > 2, (X).

Consider 35 (MX) =01 (MX) < L (X) = Oy p (X).

+ +
Therefore VoA (mx) < VoA (x).

Consider y&A (mx) =-1- U<;A(mx) <-1- u;(x) = ,u&A(x).

Therefore y&A(mx) < y&,_\(x).

Consider u&A(mx) = u;‘(mx) > u;(x) = u&A(x).
Therefore u&A(mx) > 1)(; A (X).
Therefore QA is an bipolar intuitionistic M fuzzy group of G.

Theorem.2.8. If A and B are bipolar intuitionistic M fuzzy group of G, then J(ANB)=JAMIB is
also an bipolar intuitionistic M fuzzy group of G.

Proof.
Let xe AN Bimpliesx e Al xeBand me M.

Consider yg(AﬂB)(mx) = ,uz'AnB)(mx)z min(u’ 5 (<), g () = ,ua_Aﬂ:B x).
Therefore ”EJr(AﬂB) (mx) > ﬂEJrArf B (x).

Consider u[*(AnB)(mx) =1—,uE+(AﬂB)(mx) Sl‘f‘gAn[B(X) = UELAﬂ:B(X).
Therefore US(AHB)(mX) < UgAﬂDB(X)'
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Consider #D_(AOB) (mx) = ”(_AﬂB) (mx) < max(,uE_A ()5 (X)) = '”D_Aﬂ]B (x).
Therefore ”E_(AﬂB) (mx) < ‘@_AﬂDB (x).

Consider L)D_(AOB) (mx) = _1_'”D—(ADB) (mx) > _1_'”D_AﬂD g (X)= L)D_AnD g (%).
Therefore UE_(AﬂB) (mx) = UE_AﬂZ B (x).
Therefore O(AMNB)=0AMIB is an bipolar intuitionistic M fuzzy group of G.

Theorem.2.9. If A and B are bipolar intuitionistic M fuzzy group of G, then O(ANB)=0ANOB is
also an bipolar intuitionistic M fuzzy group of G.

Proof.
Let x e AN Bimplies x € A,xeBand me M.

Consider yg( ANy (M) =1~ u/f\mB (mx) > 1- max(u 5 (X).0g (X)) = ygAmB (x).

Therefore /JZ;(AHB) (mx) > '“<J>rAﬂ<>B (x).

Consider ug( AnB) (M) = uj\nB (mx) < max(v 5 (X),0g (X)) = ugAmB (%).

Therefore U<J>F(AﬂB) (mx) < U(;_AQOB (x).

Consider ”(g(AﬂB) (mx) =-1— U;ﬂB (mx) < -1- min(u;\(x),ug (X)) = ”<;Aﬂ<>B ().

Therefore ﬂg(AﬂB) (mx) < ”<;Aﬂ<>B (%)
Consider U&(AﬂB) (mx) = U;ﬂB (mx) > min(v, (x),05 (X)) = “<;Aﬂ<>B (x).
Therefore U<;(AOB) (mx) > U<;Aﬂ<>B ().

Therefore 0(ANB) =0AMNOB is an bipolar intuitionistic M fuzzy group of G.

Theorem.2.10. If Aisan bipolar intuitionistic M fuzzy group of G, then [J A=0A isan bipolar intuitionistic M
fuzzy group of G.

Proof.
Let xe Aand me M.

. + + + + +
—_— = —_— = _ — = —_ >
Consider ,u[ K(mx) u[A(mx) 1 yA(mx) 1 uA(mx) > ”()A(X)'

Therefore +: mx) > 24 x ().
,U[ A( ) ﬂ(}A()
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. + + + + +
—_— = —_— = f— = <
Consider UD z\(mx) y[A(mx) ,uA(mx) L p (MX) < vy (X).
Therefore v—(mx) < v, 5 (X).
() < 054 (9
i T v — =-1— = =-1-0, SN
Consider ,u[ Z(mx) U[A(mX) 1 yA(mx) 1-vp (MX) < 1 p (X).

Therefore 1 — (mXx) < zx 5 (X).
!E A( ) ﬂOA( )

Consider u[ z\(mx) yDA(mx) yA(mx) UA(mX)—“OA(X)'
Therefore v — (MX) > v, (X).
- A( ) = Uy (X)
Therefore [] A=0A is an bipolar intuitionistic M fuzzy group of G.

I11. BIPOLAR INTUITIONISTIC ANTI M-FUZZY GROUP OF G.

Theorem.3.1. If A and B are bipolar intuitionistic anti M fuzzy group of G, then
L(ANB)=JAM_B is also an bipolar intuitionistic anti M fuzzy group of G.

Proof.
Let x e A Bimplies x e A’ xe Band me M.

Consider ;g(AﬂB)(mx) - y(JrAnB)(mx) <min(u A (%), 475 (%)) = ygAmB(x).
Therefore ,uEr(AnB)(mx) < '“EJFAHZB(X)'

Consider DEF(AﬂB) (mx) 21_‘€(AOB) (mx) > 1—,LG_AOD B (x)= UgAﬂZ B(x).
Therefore UDJF(AﬂB)(mX) > “ErAﬂZ B (x).

Consider '”E_(AﬂB)(mX) = ”(_AﬂB) (mx) = max(s; o (), g () = 4 g g (9)-
Therefore ‘ﬁ]_(AﬂB) (mx) > A@_Am g (¥).

Consider U[_(AﬂB) (mx) = _1_"{(AﬂB) (mx) < _1_'”[_Aﬂi g (X)= UE_AﬂZ g (%)
Therefore UD_(AHB) (mx) < UD_Aﬂ: B (x).

Therefore (AN B)=JA(JB is an bipolar intuitionistic anti M fuzzy group of G.
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Theorem.3.2. If A is an bipolar intuitionistic anti M fuzzy group of G, then [I(0A) =0A is an
bipolar intuitionistic anti M fuzzy group of G.
Proof.

Let xe Aand me M.

Consider (] (om) (MX) =1~ Vg (MX) < p1 (X).

Therefore ‘HE(OA) (mx) < ﬂ<J>rA(X)'

Consider o, (om) (M) =1~ Hyp (MX) =1 (L= 0 (MX)) 2 A (X).

Therefore L)E(OA) (mx) > ugA(x).

Consider "‘D—(OA)(mX) = —1—u<;A(mx) > ”<;A(X)'

Therefore ,uD_ (OA) (mx) > ”5A(X)'
Consider I)D_(OA) (mx) =-1— ygA(mx) =-1-(-1- u;\(mx)) < U<;A(X)'
Therefore ”D_(<>A) (mx) < “<;A(X)'

Therefore [/(0A) = OA is an bipolar intuitionistic anti M fuzzy group of G.

Theorem.3.3. If A is an bipolar intuitionistic anti M fuzzy group of G, then O(LA) =_A is an
bipolar intuitionistic anti M fuzzy group of G.

Proof.
Let xe Aand me M.

Consider '”<J>F(D A) (mx) :1—zﬁA(mx) =l—(1—y;(mx)) < pﬁrA(X).

Therefore '”<J>r(D A)(mx) < #D+ A(x).

Consider ug@ A) (mx) = uEA(mx) = 1—y;(mx) 2 UEA(X)-

Therefore u:;(D A)(mx) > Uar A(x).

Consider ”5@ A)(mx) = _1_”D_A(mx) = —1—(—1—,u£\(mx)) > ,uD_A(x).

Therefore y&D A) (mx) > ,uh_ A(X).

Consider ’)(;(D A) (Mx) = gy p (MX) < =1= 127 (X) = 1y 7 (X).

Therefore U<;(D A)(mx) < I,D_ A(X)-
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Therefore O(UA) =/A is an bipolar intuitionistic anti M fuzzy group of G.

Theorem.3.4. If A is an bipolar intuitionistic anti M fuzzy group of G, then [] A=0A is an
bipolar intuitionistic anti M fuzzy group of G.

Proof.
Let xe Aand me M.

Consider ,u+i (mx) = v —

it gt +
= EA(mx)_l ,uA(mx) 1-vp (MX) < g1 p (X).

Therefore T (mx) < 1 (%)
,UD A( ) /1<>A()

: + + + + +
Consider UD_K(mX) = ,uEK(mx) = ,uz(mx) = uA(mx) > UOA(X).

Therefore u+: mx 2u+ X).
"= () 2 05 ()

Consider ﬂET_A(mX) = u[z\(mx) =-1- yz(mx) =—1-v,(MX) = p15 (X).

Therefore 1 — (MX) > 2x A (X).
ﬂD A( ) ﬂQA()

i __ = __ = : = N < N
Consider UD K(mx) yDA(mx) yA(mx) uA(mx) < UOA(X).
Therefore v — (MX) < x4 (X).

(M) < 0 ()

Therefore 7 A=0A is an bipolar intuitionistic anti M fuzzy group of G.

Theorem.3.5. If Ais an bipolar intuitionistic anti M fuzzy group of G, then 0 A<IA isan bipolar
intuitionistic anti M fuzzy group of G.

Proof.
Let xe Aand me M.

: + + +
— = — <
Consider ﬂ<> K(mx) UOA(mx) < /”[A(X)'
Therefore y+:(mx) < ,uErA(x).
oA
: + + + + + +
—_— = —_— = -_ = _ > =
Consider u<> K(mx) yOA(mx) 1 ux(mx) 1 ,uA(mx) > uA(x) UDA(X)'

Therefore u+: mx) > 0™ A (X).
UG
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Consider #;T_A(mx) = u&z‘(mx) > '”[_A(X)'

Therefore 1 —(mx) > 1 A (X).
K, A( ) = 1 5 (X)

Consider u;j(mx) = ,ugx(mx) =-1- ui(mx) =-1- ,u; (mx) < u;\(x) = UD_A(X).

Therefore v — (MX) < 05 4 (X).
U ETNG)

Therefore 0 A=A is an bipolar intuitionistic anti M fuzzy group of G.

IV. CONCLUSION

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