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Abstract

In this paper the concept of a 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 and related
operators and level operators are investigated. The purpose of the study is to implement the fuzzy set theory and group
theory of bipolar intuitionistic M fuzzy group and anti M fuzzy group. The relation between operation of level operators
of bipolar intuitionistic M fuzzy group and bipolar intuitionistic anti M fuzzy group are established.

Key words: Bipolar fuzzy set, Bipolar M fuzzy group, bipolar anti M fuzzy group, bipolar intuitionistic M
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1. Introduction

The concept of fuzzy sets was initiated by L.A. Zadeh'® then it has becomes a vigorous area of research in

engineering, medical science, graph theory. Rosenfeld'* gave the idea of fuzzy subgroups. The author W.R. Zhang'®
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. TY7 introduced intuitionistic fuzzy sets and new operations defined over intuitionistic fuzzy sets. He
was investigated operators over interval valued intuitionistic fuzzy sets and level 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®*? introduced the concept of bipolar

M fuzzy group and bipolar anti M fuzzy group. M. Palanivelrajan and S. Nandakumar'?:*3 introduced some operations

This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-sa/4.0)
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of intuitionistic fuzzy primary and semi primary ideal and operation on operators and level operators of intuitionistic
fuzzy primary and fuzzy semi primary ideal. We discuss some of its properties and some operations on operator and level
operator of bipolar intuitionistic M fuzzy group and bipolar intuitionistic anti M fuzzy group are established.

2. Preliminaries :
In this section the fundamental definitions that will be used in the sequel. Throughout this paper, G = (G, *) is

a finite groups, e is the identity element of G, and xy mean x*y.
Definition.2.1.> Let A be an bipolar intuitionistic fuzzy set then the level operator ! is defined by

1Ay ={x,maX[%:HX(X)j: min[;,uX(X)j /XE E}z LI and

I(A) = {x, min[%l,,uz(x)j,maxl;l,u'&(x)j/x € E} = Ll_

Definition.2.2.> Let A be an bipolar intuitionistic fuzzy set then the level operator ? is defined by
°(A)Jr =4 X,min 1 u+(x) max 1 u+(X) xeE =L} and
. il 2 1 A il 2 il A 2

2AA)” :{X,max(_?l,u;\(x)j, min(_zl,u;\(x))/x € E} = LE

Definition 2.3. Let A be an bipolar intuitionistic fuzzy sets of E then the necessity operator [] is defined by
DA™ ={x u;(x), 1- u;(x) /x e E} and
OA = {x, py(X), —1— 1, (x)/x e E}

Definition 2.4.* Let A be an bipolar intuitionistic fuzzy sets of E then the possibility operator () is defined by
OA" ={X,1-v; (%),0}(x)/x € E} and
OA” ={X,~1-0,(X),0,(X)/x € E}

Definition 2.5.1% 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 forall x € G and me M then

i) 5, (MX) 2 11;(4) and v}, (mX) < v} (X)

i) 2, (MX) < 1, (%) and v, (MX) 2 0, (%)
Definition 2.6.2° Let G be an M group and A be a bipolar intuitionistic anti fuzzy subgroup of G then A is called
a bipolar intuitionistic anti M fuzzy group of G, if forall x € G and m € M then

i) 425 (Mx) < 415 (X) and v; (MX) = v} (x)
i) 42, (M) 2 1, (x) and v, (MX) <, (¥)

Theorem 2.7. If A'is an bipolar intuitionistic M fuzzy group of G then !(A) is an bipolar intuitionistic M fuzzy
group of G.

Proof. Consider X,m e G implies x,m e A

Consider gy, (Mx) = max(%, Un (mx)j > max (% y;(x)j = 1, (X)
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Therefore gy, (MX) > ;. (x) for some me M and x e G

Consider ;) (mX) = min (%,U;(mx)j < min(%,u;(x)j —0i(X)

Therefore vy, (Mx) <v,,(x) for some me M and xeG

Consider i, () = min(%l, y;(mx)J < min(%l, y;(x)j — (%)
Therefore gy, (MX) < 5 (x) for some me M and x e G
Consider vy, (mx) = max(%l,u;(mx)] > max(_?l,u;(x)j =0,,(X)

Therefore vy, (Mx) > v,,(x) for some me M and xe G
Therefore I(A) 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 (A B) =!(A)N!(B) is an
bipolar intuitionistic M fuzzy group of G.
Proof. Consider X,me G implies x,me Aand x,meB

H 1 1 H + +
Consider y;AmB)(mx)=max(5,y;m8(mx)) 2max(E,mln(,uA(x),,uB (x))]

- min(max(;u;(x)],max@,u;(x)j] = min (450,130

= H;EA)H!(B)(X)

Therefore 1y g (MX) 2 Ly 0 ey (X)
. . (1, . (1 . .
Consider vy g (MX) = min 5,L)MB(mx) <min E,max(uA(x),uB(x))

= max(min(%,u;(x)J,min(%,ug(x))j = max (v}, (X), U (%) )

:Ur(A)m(B)(X)

Therefore vy ) (MX) <Oy ey (X)
. _ (-1 (=1
Consider 1y, (Mx) = min ?uAnB(mX) Smm(?max(u;(x),y;(x))

. max(min[‘%, u;(X)j,min(%l,ué(X)D = max (5, (09, 5 (%)

= Hyayus) (x)

Therefore 11y png, (MX) < Ly pye) (X)

Consider vy g, (MX) = max(%l,u;ma(mx))z max(%l,min(u;(x),ug(x))]

=min (max (%l,u;(x)], max(%l,ug(x)]] = min (vy,(X), v ()

= U;(A)n !(B)(X)
Therefore U;(AnB)(mX)ZU&A)m(B)(X)
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Therefore I(AB)=1(A)N!(B) is an bipolar intuitionistic M fuzzy group of G.

Theorem 2.9. If Ais an bipolar intuitionistic M fuzzy group of G then ?(A) is an bipolar intuitionistic M fuzzy
group of G.

Proof.  Consider X,me G implies x,me A
Consider 1, (Mx) = min [% u;(mx)j >min (% y;(x)j = Lyp)(X)
Therefore s, (MX) > g5, () for some me M and xe G

. . 1
Consider u?(A)(mx):max(E,uA(mx))gmax[%,,);(x)j = Uy (X)

Therefore vy, (MX) < vy, (X) forsome me M and xeG

Consider  p,,, (MX) = max[ zl,yA(mx)] < max[ Zl’uA(X)] = Ly (X)

Therefore g, 5 (MX) < g1, (X) forsome me M and xe G

Consider um(mx) m|n[ 21 UA(mx)j > mm(?1 uA(x)j =U;(A)(x)

Therefore vy, (MX) 2 vy, (X) forsome me M and xeG
Therefore ?(A) is an bipolar intuitionistic M fuzzy group of G.

Theorem 2.10. If Aand B are bipolar intuitionistic M fuzzy group of G then 2(A(1B) =?(A)(?(B) is an
bipolar intuitionistic M fuzzy group of G.

Proof. ~ Consider X,m e G implies x,me A and x,meB
. X (1 (o (1, (1.
Consider i, g, (MX) = min E,uAnB(mx) >min| min E,yA(x) ,min E,uB(x)

=min (u;A(X), ﬂ;s(x)) = Moo (X)

Therefore u;(AnB)(mx) > lu?+(A)ﬂ?(B)(X)

Consider u;(AﬂB)(mx)=max[%,u;ﬂ5(mx)j Smax(max(%,u;(x)],m ( ,uB(x)D

= max (U;A(X)’ U;B(X)) = Uy ey (X)

Therefore u;( AﬂB)(mx) < u;( AmB)(x)

Consider 1y png (MX) = max( zl,yAmB(mx)j < max(max( 5 ,yA(x)j ( Zl,yB(x)D

= maX(#;A(X)! #;B(X)) = /l;(A)ﬂ?(B)(X)

Therefore y;(AmB)(mx) < y;(A)m(B)(x)
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Consider vy g, (MX) = m|n( Zl'uA”B(mX)j > mm(mln( 21YUA(x)j mm( zlvUB(X)D

= min(U;A(X)|U;B(X)) = Uy pye) (X)

Therefore vy g, (MX) 2 Ly yE) (X)

Therefore ?(AN B)=?(A)(1?(B) is an bipolar intuitionistic M fuzzy group of G.

Theorem 2.11. If A'is an bipolar intuitionistic M fuzzy group of G then ?(7\) =I(A) is an bipolar intuitionistic
M fuzzy group of G.
Proof.  Consider x,me G implies x,me A

. + + 1 i 1 N ‘
Consider i~ (MX) = v,z (MX) = max (E : u;(mx))z max(E : #A(X)) =ty (%)
Therefore 4, — (MX) > 11, (X)

Consid + + in[L - in[ .01 ¢
onsider  v) - (MX) = 1,2 (MX) = min E:H;(mx) < min E'UA(X) =0 (X)
Therefore u - (mx) <oy (%)

Consider o<z (mx) = Uy (mx) _mm[ 21 A(mx)J < mm( 21'/“()()} =ty (X)

Therefore oy (MX) < g5, (X)

Consider % (mx) = oy (mx) = max( 21““ (mx)j > max( 21 UA(X)) =y (X)
Therefore V% (MX) Z vy, (x)

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

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

Proof.  Consider x,meG implies x,me A

Consider gy ), (Mx) = max (% y;(A)(mX)j = max (% ,min (% ,u;(mx)D

. 1 1 + +
>min (E ,max (E ' uA(X)D = Moy (%)
Therefore gy, (MX) 2 1,4 (X)

Consider vy ), (MX) =min (%,U?QA)(mx)) =min (% max(%,uj\(mx)n

1 (1 . +
< max[? min (5’ UA(mX)jj = Uy (X)

Therefore vy ), (MX) <54y (X)
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Consider g, (MX) =min (%1 Moy (mx)] =min (_71 max(_?l,,u;(mx)jj

1 (2 )
< max (?,mm(7,#;\(x)jj = oy (X)

Therefore ,U!E-;(A)) (mX) < #i’l!(A)) (X)

. _ -1 - -
Consider Uy, (MX) = max(?,u7(A)(mx)j = max(zl,min(zl,uA(mx)]j

> min(_—l, max(_—l,u;(x)jj = Uy (X)
2 2
Therefore vy ) (MX) 2 050 (X)
Therefore 1(?(A)) =?(1(A)) is an bipolar intuitionistic M fuzzy group of G.

Theorem 2.13. If A is an bipolar intuitionistic M fuzzy group of G then !(I(A)) =J(!(A)) is an bipolar
intuitionistic M fuzzy group of G.

Proof.  Consider x,m e G implies x,me A

. . 1 ., 1 . N
Consider s A)(mx)zmax(i,y A(mx)j Zmax(z,yA(x)j = L geay (X)

Therefore g, 5 (MX) = 28 ) (X)
. N (1 . (1 N (1
Consider vy, (Mx) =min E,u:(A)(mx) <min E,l—,uA(x) =min E,UA(X)

= Uy (X) =1= 17y (X) = 00y (X)

Therefore UQL (ay(mMx) < uf(!( ap(X)
. _ (-1 (-1
Consider 1, ) (Mx) = min (? : /’LJA(mX)j <min (7,/1A(x)) = gy (X)
Therefore TN, (mx) < ], « A))(x)
. _ -1 _ -1 _ -1
Consider vy, (MX) = max ?,UJ(A)(mx) > max 71—1—%\()() =max ?,UA(X)

=0 (0) = 1= 1540y (X) = 070 (%)
Therefore vy () (MX) 2 U7y, (X)
Therefore 1(J(A)) =(!(A)) is an bipolar intuitionistic M fuzzy group of G.

Theorem 2.14. If Ais an bipolar intuitionistic M fuzzy group of G then ?(J(A)) =[J(?(A)) is an bipolar intuitionistic
M fuzzy group of G.

Proof. Consider X, me G implies x,me A

R + H 1 + i 1 * + +
Consider :u?(L(A))(mX) =min (Eyﬂ,A(mX)}Z min (E‘ 'uA(X)] = :u?(A)(X) = /Ji(v(A))(X)

Therefore 1,00, (MX) 2 150y (X)
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H + 1 + l + + +
Consider vy (A))(mx)zmax(i,u(A)(mx)j Smax(E,UA(x)j = Uy (X) = U7y (X)

Therefore vy ), (MX) <Oy (X)

. B -1 -1 _ _
Consider i (x) (MX) = max(7,y A(mx)) < max(?uuA(X)) = Uy (X) = 1oy (X)

Therefore i, ) (MX) < 14750 (X)

_ (1 s
Consider vy (a,(MX) = mm(?,u*w(mx)j = mm(?’u’;(x)) =) =V ()
Therefore vy, (MX) = 0y, (X)

Therefore ?2((A)) =1(?(A)) is an bipolar intuitionistic M fuzzy group of G.

Theorem 2.15. If A is an bipolar intuitionistic M fuzzy group of G then (O(A))=0(!(A)) is an bipolar
intuitionistic M fuzzy group of G.

Proof. Consider x,meG implies x,me A

. + 1 + 1 + + +
Consider iy, (MX) = max(E quA(mX)) 2 max(?l*UA (X)) = iy (X) = Hgay (X)

Therefore 1, (MX) 2 £y (X)

H + H 1 + H 1 + + +
Consider u!(O(A))(mx):mln(E,UO(A)(mx)J Smln(E,UA(X)j:U!A(X) = Uggay(X)

Therefore vy, (MX) < Oy (X)

. _ (=1 . (-1 _ _ _
Consider g, (MX) = mln(?, yOA(mx)j <min (?,—l—UA(X)j = iy (X) = Hogiay (X)

Therefore g0, (MX) < Ly ay (X)

. - -1 Ly ¥ o
Consider vy, (M) = maX(7,vo(A)(mx)j 8 max(7,UA(x)j: P (0=t )
Therefore v, (MX) > Vg (X)

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

Theorem 2.16. If A is an bipolar intuitionistic M fuzzy group of G then ?(0(A)) = 0(?(A)) is an bipolar
intuitionistic M fuzzy group of G.
Proof.  Consider x,me G implies x,me A

H + H 1 + .
Consider 1y (MX) = min (5 : uOA(mX)jz min G - u;(x)jz Hogny (X)

=1=05a (X) = Hopaay (X)
Therefore g1y ) (MX) = 250, (X)

H + 1 + 1 + +
Consider vy n) (MX) = max(z,uo(A)(mx)J < max(z,uA(x)j = Ugiay (X)

Therefore vy, (MX) < Vo) (X)
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. _ -1 -1 _ _
Conside iy () = 5, ()| < ma( 21,1009 = 0

==1-0;0n) (x)= Hogaay (¥)

Therefore  za ) (MX) < 1500 (X)
Consider vy (MX) = Min (%'UQ(M(”‘X)J 2 min (%'U;(X)J ~ e ()

Therefore vy, 4y, (MX) = 050 (X)

Therefore ?2(0(A)) = 0(?(A)) is an bipolar intuitionistic M fuzzy group of G.

3. Operators Over on Bipolar Intuitionistic anti M- fuzzy group of G. :

Theoran3.1 If Ais an bipolar intuitionistic anti M fuzzy group of G then I(A) is an bipolar intuitionistic anti
M fuzzy group of G.

Proof.  Consider x,me G implies x,me A

Consider 1, (Mx) = max(%,y;(mx)j < max (%,y;(x)j = 1, (X)

Therefore gy, (M) < 1y, (x) forsome me M and x e G

Consider u!*(A)(mx)zmin(%,u;(mx)j Zmin[%,u[\(x)) =0, (X)
Therefore vy, (Mx) > v;,(x) for some meM and xe G

Consider 1, (Mmx) = min(%l, y;(mx)j > min(_?l,y;(x)j = 1 (X)

Therefore 1, (MX) > p,,(x) for some meM and xeG

Consider vy, (mx) = max(_?l,uA(mx)) < max(%l,uA(x)) =0,,(X)

Therefore vy, (Mx) <v;,(x) for some me M and x e G

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

Theorem 3.2. If Aand B are bipolar intuitionistic anti M fuzzy group of G then (A B) =!(A)N}(B) is an
bipolar intuitionistic anti M fuzzy group of G.

Proof.  Consider x,me G implies x,me Aand x,me B

2
=min( 115, (%), 115 (X)) = ipyey (%)

Therefore 11y ,g) (MX) < £y 5 e (X)

Consider  pyqs, (MX) = max(l, y;ﬂB(mx)) <min (max (%,y;(x)), max (;,#g(x))j

Consider vy g, (MX) = min(%,v,{ms(mx))z max(min (%,uj\(x)j, min (%,ug(x)D

= maX(UTA(X)lvfs(X)) = Uy s (X)

Therefore vy g (MX) 2 Ly 4 ey (X)
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Consider y;mB)(mx):min(%l,y;ms(mx)j 2max(min(_?l,y;(x)),min(%,yg(x)))

= maX(/";A(X): /'l;B(X)) = /’liA)ﬂ!(B)(X)
Therefore 11, 8 (MX) 2 Lty 0y (X)

Consider vy ) (MX) = max(_?l,u;%(mx)) < min(max(_?l,u;(x)),max(_?l,ug(x)jj

= min vy, (%), 0,5 (X)) =Vyaye) (X)
Therefore vy yng) (MX) <Oy LA (X)

Therefore I((ANB) =!(A)N!B) is an bipolar intuitionistic anti M fuzzy group of G.
Theorem 3.3. If Ais an bipolar intuitionistic anti M fuzzy group of G then ?(A) is an bipolar intuitionistic anti

M fuzzy group of G.
Proof.  Consider x,me G implies x,me A

Consider g1y, (Mx) = min (% y;(mx)j <min (%,,u;(x)j: Ham(X)

Therefore gy, (MX) < g1y, (X) for some me M and xe G
H + 1 + 1 + +
Consider vy, (MX) = max (E,UA(mx)) > maX(E’UA(X)) =0y (X)

Therefore v, (MX) > Uy, (X) for some meMand xe G

. - -1 -1 _
Consider g, (Mx) = max(?,yA(mx)j > max(?,yA(x)j = Loy (X)

Therefore 1, ) (MX) > 41,y (X) for some me M and xe G
. _ (-1 N -
Consider v, (Mx) = min ?,UA(mx) <min ?,UA(X) = Uy (X)

Therefore v, (MX) < vy, (X) for some meM and xeG
Therefore ?(A) is an bipolar intuitionistic anti M fuzzy group of G

Theorem 3.4. If A and B are bipolar intuitionistic anti M fuzzy group of G then ?(ANB)=?(A)N?(B) is an
bipolar intuitionistic M fuzzy group of G.
Proof.  Consider x,me G implies x,me Aand x,me B

Consider gt 5, (MX) = min (% T (mx)) <min [min [%,y;(x)) ,min [%,y; (X)D
=min (/'[;A(X)V s (X)) = ,U;(A)m(a) (%)
Therefore 1550, (MX) < 150008y (X)
. . 1., 1 ., 1,
Consider  v; ) (MX) = Max E,uAﬂB (mx) | >max| max E,UA (x) |, max E,UB (x)
=max (U;A(X)V Vg (X)) = Upyoey (X)
Therefore v ) (MX) > Vg 4 ey (X)
. _ -1 -1 -1
Consider  ,ang (MX) = max 7’#’“ (mx) | = max| max 7,yA(x) ,max 7,;13 (x)

=max (:u;A(X)l Hog (X)) = Moo (X)

Therefore 15,0 (MX) 2 L35 1%s, (X)
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Consider Ly (MX) = mm( 21 Ums(mx)) smin(mm[ 21 UA(X)) mln[ 21 v; (x)))
= min(v7,(),03 (X)) =Ly e ()
Therefore v ) (MX) < V5 s (X)
Therefore 2(A(B)=?(A)N?(B) 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 2(A)=1(A) is an bipolar intuitionistic
anti M fuzzy group of G

Proof.  Consider x,me G implies x,me A

H 1 + 1 + +
Consider Hy A)(mx) uv(A)(mx) = max(E,,uA(mx)js max(?,uA(x)) = iy (X)

Therefore 7( % (MX) < a0 (X)

. (1, (1, .
Consider M)(mx) ,u7( (mx):mln(E,UA(mx))z mln(E,UA(x)) =0, (X)

Therefore 7( = (Mx) 2 vy, (X)

. -1 _
Consider 7(; (mx) = Oy (mx) = mln( 2 ,yA(mx))> mln( 5 "uA(X)j iy (X)
Therefore o) (mx) > 4, (X)

Consider U?(Z\ (mx) = Hoz (mx) = max( 2

1,uA(mx)j ax[‘—l,u;(x)j:u!;A)(x)

2
Therefore v, — (MX) <y (X)

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

Theorem 3.6. If A'is an bipolar intuitionistic anti M fuzzy group of G then 1(?2(A)) =?(1(A)) is an bipolar
intuitionistic anti M fuzzy group of G.
Proof.  Consider x,meG implies x,me A

Consider i, (MX) = max(% I (mx)] = max (% ,min (% y;(mx)D

< min(%, max(% uZ(X)D = Hoa(X)

Therefore 0, (MX) < 113, (X)
. N (1, (1 1,
Consider v,y (MX) = min 5,L)?(A)(mx) =min E,max 5,L)A(mx)
1 (1 N
2 max(E,mln(E,uA(x)D = Uy ()
Therefore vy, ) (MX) = Uy, 0y (X)

Consider gy, (MX) = mln( Zl,m(A)(mx)j mln[ 21 max( > ,yA(mx)jj

l _
>min [7 max( 5 !#A(X)jj = oy (X)

Therefore T (mx) > Hoay (x)
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. _ -1 — -
Consider vy a) (MX) = max(?,u_v(A)(mX)) = max(?l min(?l,u;(mx)D

(-1 -1 -
< mln(f,max(?,vA(x))J = Uy (X)

Therefore Uy, (MX) < Uy, (X)
Therefore 1(?(A)) =?(!(A)) is an bipolar intuitionistic anti M fuzzy group of G.

Theorem 3.7. If A'is an bipolar intuitionistic anti M fuzzy group of G then !(J(A)) =J(!(A)) is an bipolar
intuitionistic anti M fuzzy group of G.
Proof. Consider x,meG implies x,me A

: + 1 + 1 + + +
Consider 4, (MX) = maX(E, H A(mx)] < maX(E, ,UA(X)j = iy (X) = 1y (X)

Therefore g4 5 (MX) < 1274 (X)

H + H 1 + H 1 + +
Consider vy, (MX) = mm(z,u:w(mx)j > mm(z,l— uA(x)j =0y (X)

=1- /’lg(!(A)) (x)= U;(!(A)) ()
Therefore v (), (MX) > 07 (X)
. — H _1 - i _l A N
Consider 5 (Mx) = m|n(?,u A(mx)j 2 mln(7:#A(X)j = Mooy (X)

Therefore i p) (MX) > 147 (X)

Consider vy, (MX) = max (;,u;(A)(mx)) < max(_?l,—l—u;(x)j =0y (X)

=-1- Heny) (x)= U (ay) (%)
Therefore vy, (MX) SO ay (X)
Therefore 1(1(A)) =1(!(A)) is an bipolar intuitionistic anti M fuzzy group of G

Theorem 3.8. If Ais an bipolar intuitionistic anti M fuzzy group of G then ?(J(A)) =J(?(A)) is an bipolar
intuitionistic anti M fuzzy group of G.

Proof. Consider x, meG implies x,me A

. . (1, (1 . .
Consider Hy A)(mx) =min Erﬂ A(mx) | <min E’HA(X) = :u?(A)(X) =H (?(A))(X)
Therefore iy p (MX) < 12750 (X)

H + 1 + 1 + + +
Consider vy 5, (Mx) = max (E,UJ(A)(mx)) > max(E,uA(x)j = Uy (X) =1 1500 (X)

= UJ(?(A)) (x)

Therefore vy, (MX) > 075 (X)

. _ -1 _ -1 _ -
Consider iy, (Mx) = max(?,u A(mx)) > max(7,yA(x)) = Loy (X) = 1 pay (X)

Therefore 11, (MX) > 117 ) (X)
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Consider Vs py (MX) = min(_?l,uj(A)(mx)j < min(_?l,u; (x)j = Uy (X)

= =1 1 ay (X) = U5 (X)
Therefore vy 5 (MX) <V, (X)
Therefore 2(0(A)) =0(?(A)) is an bipolar intuitionistic anti M fuzzy group of G.

Theorem.3.9. If A is an bipolar intuitionistic anti M fuzzy group of G then (0(A))=0(!(A)) is an bipolar
intuitionistic anti M fuzzy group of G.
Proof. Consider X,meG implies x,me A

Consider gy, (Mx) = max(%,ygA(mx)) < max(%,l—uz(x)j =t (X)
=1- UJ(!(A)) (x) = :ug(!(A)) (x)
Therefore 11, (MX) < 10 (X)
Consider v, (Mx) = min(%,ugw(mx)j > min(%,u;(x)j =0 (X) = U (X)

Therefore vy, (MX) 2 Uy (X)

Consider g4, (Mx) = min(_?l, yO’A(mx)J > min(%l, —1—u;(x)j = Hypy (X)

=-1- Vo ay) (x) = Hoqay (x)
Therefore 4,5, (MX) 2 £5ay (X)

. i 1 1 _ _
Consider vy, (MX) = max(?,uow(mx)) <max (?,UA(X)) =0,(X) = Uy (X)

Therefore vy, (MX) <05 (X)

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

Theorem 3.10. If A is an bipolar intuitionistic anti M fuzzy group of G then ?(¢(A)) = 0(?(A)) is an bipolar
intuitionistic anti M fuzzy group of G.

Proof.  Consider X,meG implies x,me A

. . (1
Consider iy, (Mx) = min (E,ygA(mx)j <min (%,1— u;(x)j = Ly (X)

=1- Ug(?(A)) (x) = ”g(?(A)) (x)

Therefore gy (MX) < f155a, (X)

. + 1 N L A o
Consider  vyx) (MX) = Max| =, Vgx) (MX) | = MaX| =0 (X) | = V3o (X)
Therefore vy (MX) > V) (X)

. - -1 - 2 = A X
Consider 4y, (Mx) = max (7,N<>A(mx)j 2 max| —, =10, (X) | = oy (X)

= =10y 5y (X)= Uy (X)
Therefore 1,40y (MX) 2 115y (X)
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Consider Uson) (MX) =min (_?l,u;m(mx)j <min (;,U;(x)j = Ugay (X)

Therefore vy, (MX) < Vg5 (X)

Therefore 2(O(A)) = 0(?(A)) is an bipolar intuitionistic anti M fuzzy group of G.

4. Conclusion

The concept of bipolar intuitionistic M fuzzy group and anti M fuzzy group are defined and new algebraic

structure of a bipolar intuitionistic M fuzzy subgroup of a M fuzzy group and anti M fuzzy group are created and some
related properties and some operations of level operators are investigated. The purpose of the study is to implement fuzzy
set theory and group theory of bipolar intuitionistic 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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