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Abstract: The concept of a Bipolar intuitionistic 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 some related
properties are investigated. The purpose of the study is to 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 of a bipolar intuitionistic M fuzzy group and bipolar intuitionistic anti M fuzzy group
are established.
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I.  Introduction

The concept of fuzzy sets was initiated by L.A. Zadeh [13] then it has become a vigorous area
of research in engineering, medical science, graph theory. Rosenfeld [12] gave the idea of fuzzy
subgroups. Bipolar valued fuzzy sets was introduced by K.M. Lee [5] are an extension of fuzzy sets
whose membership degree range is enlarged from the interval [0,1] to [-1,1]. In a bipolar valued fuzzy set,
the membership degree 0 means that the elements are irrelevant to the corresponding property, the
membership degree (0,1] indicates that elements somewhat satisfy the property and the membership
degree[-1,0) indicates that elements somewhat satisfy the implicit counter property. The author W. R. Zhang
[15] commenced the concept of bipolar fuzzy sets as a generalization of fuzzy sets in 1994. The author
Mourad Ogla [6] commenced the concept of an intuitionistic anti M fuzzy group. Chakrabarthy and
R.Nanda [1] investicated note on union and intersection of intuitionistic fuzzy sets. P.S. Das, A.
Rajeshkumar [2,3] were analyzed fuzzy groups and level subgroups. R. Muthuraj [8,9] introduced the
concept of bipolar fuzzy subgroup of a M fuzzy group and bipolar anti M fuzzy group. He was
introduced the notion of an image and pre-image of a bipolar fuzzy subset of a bipolar fuzzy subgroup
of a group and also discuss some of its properties of bipolar M fuzzy subgroup under M homomorphism and
M anti homomorphism. We discuss some of its properties with bipolar intuitionistic M fuzzy subgroup
of M fuzzy group and anti M fuzzy group are established under M homomorphism and M anti
homomorphism.

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 Let G be anon empty set, A bipolar intuitionistic fuzzy set (IFS) A in G is an
object of the form A={x, ux(x), up(X), UA(X), UA(X)/ X € G} where G —[0,1] and v :G —[0,1],

y;:G—>[—1,0] andu;:G—>[—1,0] is called degree of positive membership, degree of negative

membership and the degree of positive non membership, degree of negative non membership
respectively.

Definition.2.2 [8]  Let G be a group. A bipolar valued intuitionistic fuzzy set (IFS) A of G is called a
bipolar intuitionistic fuzzy subgroup of G, if for all x,yeG

i) 47 () Zmin (p (), 1p (¥)) and 0 (x9) <max (©p (X), 0 (¥))
i) 1 (7)< max (11 (X), 4 (¥)) and v (xy) 2 min (02 (x),0 (¥)

i) 0 (X) = A (), £ () = 1ip () A Up () = Up (0, Up () = 0 (9).
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Example.2.3
07if x=1 02if x=1 -08if x=1 -0.1if x=1
HA(X) =19 08if x=-1 ;ua(x)=1q 03if x=-1 and wp(x)=1q -05if x=-1 ;0,(x) =9 -04if x=-1
0.4if x=1i,-i 05if X =i, i ~0.3if X = i, ~i ~0.6if x =i,

Definition.2.4 [7] Let G be a group. A bipolar valued IFS (or) bipolar IFS A of Gis called a bipolar
intuitionistic anti fuzzy subgroup of G, if for all x,yeG

i) 20x (xy) < max (1ep (), £p (¥)) and 0z (xy) = min (L x (), A (Y))
i) 12 (xy) 2Min (115 (X), 425 (¥)) and v, (xy) <max (05 (X), 0 (¥))

i) sp () = A p () = () and DA ) =UA LA D) =UR(4)

Example.2.5
04if x=1 05if x=1 ~03if x=1 ~06if x=1
UA(X) =9 06if x=-1 ; va(X) =4 03ifx=-1 and wp(x)=1q -05if x=-1 ;0,(x) =14 ~0.4if x= -1
0.7if x =i,-i 0.2if x =i,-i ~0.8if x =1, i ~0.1if X =i, i

Definition.2.6 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 xeG and me M then,

i) 5 (MX) 2 42 (X) and 0 (MX) < O A (X). i) 215 (MX) < 422 (X) AN 0 (MX) 2 O 5 (X).
Example.2.7

Consider 1e M

07if x=1 02if x=1 -0.8if x=1 -0.1if x=1

HA() =14 06if x=-1 ;oa(x)=1 03ifx=-1 and wp(x)=9 -05if x=-1 ;v,(x)=4 ~0.4if x=-1

04if x=1,-i 05if x=1i,-i -0.3if x =1i,-i -0.6if x=1i,-i
Definition.2.8 Let G be an 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
xeG and meM then,

i) 47 (MX) < 225 (X) and 0 (MX) 2 0 p (X). ) 415 (MX) 2 422 (X) aNd 05 (MX) < 0 (X).

Example.2.9
Consider 1e M
04if x=1 05if x=1 -0.3if x=1 -0.6if x=1
HA(X) =9 06ifx=-1 jua(x) =9 03ifx=-1 and up(x) =4 -05if x=-1 ;0 (x) =4 -04if x=-1
0.7if x =1i,—i 0.2if x =i, -0.8if x =1i,-i —0.1if x =1i,-i
Theorem.2.10 If A and B are bipolar intuitionistic M fuzzy group of G, then ANB is a

bipolar intuitionistic M fuzzy group of G.
Proof  Consider me M and x e A(\Bimpliesx € A, xe B
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Consider ,uXﬂB(mx) =min(ux (MX), g (MX)) = min(zp (%), g (X)) = ,uj&ﬂB(x).

Therefore ”;ﬂB (mx) > ﬂ;ﬂB (x).

Consider uXﬂB (mx) =max(v a (Mx), v (M) < max(v x (X), vg (X)) = uXﬂB (x).

Therefore UXOB (mx) < UZﬂB (x).

Consider ”;ﬂB (mx) =max(y;\(mx), ,ué (mx)) < max(,u;\(x), ,ué(x)) = y;mB(x).

Therefore ”;ﬂB(mX) < y;ﬂB(x).

Consider U;ﬂB (mx) =min(v o (M), vg (MX)) = Min(v  (X), vg (X)) = U;ﬂB (X).
Therefore U;ﬂB (mx) > U;ﬂB (x).

Therefore A(1B is a bipolar intuitionistic M fuzzy group of G

Theorem.2.11  If A is a bipolar intuitionistic M fuzzy group of G, thenzzA is also a bipolar
intuitionistic M fuzzy group of G.

Proof Let meMand xe A

Consider ,u% (mx) = u%(mx) = y;(mx) > '“X(X)' Therefore ,u% (mx) > ,uX(x).
Consider u%(mx) = y%:(mx) = vp(MX) <0 (%) Therefore u%(mx) <vp(X).
Consider y% (mx) = ui(mx) = ,u;\(mx) < ,u;\(x). Therefore y%(mx)g y;(x).
Consider u_i (mx) = ,ui(mx) = u;(mx) > u;(x). Therefore u%(mx)z u;(x).
Therefore X: A is a bipolar intuitionistic M fuzzy group of G.

Theorem.2.12  Union of any two bipolar intuitionistic M fuzzy group is also a bipolar intuitionistic
M fuzzy group if either is contained in the other.

Proof Let A and B be a bipolar intuitionistic M fuzzy group of G.

To prove that AUB is abipolar intuitionistic M fuzzy group of G if AcB(or)Bc A

If AcB= AUB=B(or)Bc A= AUB=A
Let meM &xe AUB

Consider ﬂj\UB (mx) = max(z (Mx), z2g; (MX)) = max (s x (x), gy (X)) = y;UB (x).
Therefore #;UB (mx) > ﬂj&UB (x).
Consider UI\UB (mx) = min(u » (Mx), v (MX)) < Min(L (x), g (X)) = UXUB(X).

Therefore UZUB (mx) < UXUB (x).
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Consider ,u;UB(mx) = min(,u;‘(mx),yé (mx)) < min(y;(x), pg (X)) = ”;UB(X)'
Therefore ”:“UB (mx) < 'u;\UB (x).
Consider U;UB (mx) = max(uz(mx), vg (MX)) > max(u,&(x), vg (X)) = U;UB(X).

Therefore U/_-\UB (mx) > U;\UB (x).

Hence union of any two bipolar intuitionistic M fuzzy group is also a bipolar
intuitionistic M fuzzy group if either is contained in the other.

Theorem.2.13 If A is a bipolar intuitionistic anti M fuzzy group of G, then R:A is also a
bipolar intuitionistic anti M fuzzy group of G.

Proof Consider meM and x e A
Consider 1 (mx) = v (Mx) = 2 (Mx) < 175 (x). Therefore = (Mx)< ™ (x).
ﬂA( ) =0z (MX) = p1p (MX) < 27 (X) ﬂA( )< pp (%)

Consider vt (mx) = 2 (Mx) = vt (M) >0 (x).  Therefore vt (Mx) > 0™ (x).

(M) = g () = 0 (M) > Up (X) L ()> 0 ()

Consider z— (Mmx) = o= (MX) = 2, (MX) = 25 (X). Therefore z— (MX) >, (X).

ﬂA( ) = Uz (MX) = p1p (MX) 2 22 (%) ,UA( ) Zpp (X)

Consider v— (mx) = = (MxX) = v , (MX) <L, (X). Therefore v— (Mx) < v, (X).

(M) = 42 (M) = 0 (M) <03 () = () <0 ()
Therefore Z = A is a bipolar intuitionistic anti M fuzzy group of G.

Theorem.2.14 Union of any two bipolar intuitionistic anti M fuzzy group is also a bipolar
intuitionistic anti M fuzzy group if either is contained in the other.

Proof Let A and B be a bipolar intuitionistic anti M fuzzy group of G. To prove that
AUB is also a bipolar intuitionistic anti M fuzzy group of G if AcB(or)Bc A

If AcB=AUB=B(or)Bc A= AUB=A

Consider me M and x € AUB.

Consider '”XUB (mx) = max(,uj&(mx), ,ug(mx)) < max(,uj&(x), ,ug(x)) = '”XUB (x).
Therefore ”Z\UB (mx) < ”KUB (x).

Consider U*AUB (mx) = min(v A (M), g (MX)) = min(v A(X), g (X)) = UI\UB (x).
Therefore UXUB (mx) > UJAF\UB (x).

Consider ”:‘\UB (mx) = min(,u;\(mx),,ué(mx)) > min(y;(x),,ué(x)) = ’URUB (%).
Therefore 'u;\UB (mx) > ﬂ;\UB (%).

Consider U;UB (mx) = max(u;(mx), vg(Mx)) < max(u;\(x), vg(x)) = U;\UB (x).

Therefore U;UB (mx) < U;UB (%).

Therefore union of any two bipolar intuitionistic anti M fuzzy group is also a
bipolar intuitionistic anti M fuzzy group if either is contained in the other.
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I11. Some Result Based On Bipolar Intuitionistic M Fuzzy Group And Anti M Fuzzy
Group Of G.

Theorem.3.1 Let 4 and v be a bipolar intuitionistic fuzzy subset of an M fuzzy group then

= (u", 1) is a bipolar intuitionistic M fuzzy group of Gif and only if v=(v",0") isa bipolar
intuitionistic anti M fuzzy group of G.

Proof Let ,u=(,u+,,u_) be a bipolar intuitionistic M fuzzy group of G. To prove

v=(v",v") is a bipolar intuitionistic anti M fuzzy group of G.

i) 1 Oxy) 2min{u (x), 47 ()} 1-0" (xy) 2> minfl-o" (x),1-0" ()}
s (y)<l-min{l-o" (x),1-0" (V)}

<ot (xy) <max{o’ (%), vt ()}
Therefore 2t (xy) =min{u™ (x), 1t (y)} = 0™ (xy)< max{o™ (%), 0" (V)}.

i) g (xy) <max{u (x), 4 (Y} -1-v (xy) <max{-1-v (x),-1-v (V)}
so (xy)>-1-max{-1-v (x),-1-v (y)}
<o (xy)zmin{o (X),0 (V)

Therefore 1~ (xy) <max{u~ (x). 4~ ()} = v~ (xy)=min{o™ (x),0” ()}
i)t (1) = 1T (e 10T (CH=1-0T () @ 0T () = 0" (0).and
Y= e 1m0 (=10 (0 o0 (K=o (x).
iv) u' (mx) > 1" () = 1- " (M) <1- " () 0" (MX) <0™ (%),
Therefore 2+ (mx) > 1" (x) and o™ (Mx) < 0" (x).
V) (M) < i (X)L g (M) 21— () 0™ (M) 20 (%)
Therefore 12~ (mx) <z~ (x) and 0™ (MX) > 0™ (X).

Therefore u = (,u+,,u_) is a bipolar intuitionistic M fuzzy group of G if and only if

u:(u+,u_) is a bipolar intuitionistic anti M fuzzy group of G.

Definition.3.2 [9] Let f andg be a mapping from a group G; to a group G, . Let ,u=(,u+,,u_)
and ¢=(¢",¢ ) and v=(0",0 ), W= ¥) are bipolar intuitionistic fuzzy subsetin G; and G,
respectively, then the image f(x) and g(v) is a bipolar intuitionistic fuzzy subset is defined by

f(u)=(f(w)", f(w7) ad g)=(gW®)", g(®)") of G, for all u,veG,.
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F(ut)(U) = maxgu T (0:x e £} if fU) 20,0 and g(h)v) = mingo (0):x e g W)} if
g IV 20,0 and f(u)U)=min{u () xe f I} if f U #0,0 g7) W) = max{o” (X);
X e g_l(v)} if g_l(v) #¢,0. The preimage f_1(¢) is under f and g_l(y/) is under g is defined by the
bipolar intuitionistic ~ fuzzy ~ subset of G, for all xeG, (f_1(¢)+)(x) =¢+(f(x));

AN = (1) and (@ 2@ X =p (@) (@ @)X =v (9(X).

Definition.3.3 [8] Let G1 andG2 be any two bipolar intuitionistic M groups then the

function f: G; — G, and g: G; — G, is said to be an intuitionistic M homomorphism if,

) f(xy)=f(x) f(y) for all x,yeG

i) f(mx) =mf(x) for all me M and x € G
iii) g (xy) =9(x) g(y) for all x,yeG1

iv) g(mx)=mg(x) for all me M andXEGl.

Definition.3.4 [8] Let G; and G, be any two bipolar intuitionistic M groups (not necessarily

commutative) then the function f :G1 - 62 and g: G1 - 62 is said to be an intuitionistic M anti
homomorphism if ,

i) f(xy)=1f(x)f(y) for all x,y € G,
i) f(mx)=mf(x) for all me M and XEGl

i) g (xy) =g(x) g(y) for all x,y G,
iv) g (mx) =m g(x) for all me M and x eGl.

Theorem.3.5 Let f and g be an intuitionistic M homomorphism from an M fuzzy group of G;
onto an M fuzzy group of G,. If ,u:(y+,,u_) is a bipolar intuitionistic M fuzzy group of G; then
f(s) the image of 4 under f is a bipolar intuitionistic M fuzzy group of G, if and only if
u:(u+,u_) is a bipolar intuitionistic anti M fuzzy group of G; then g(v) is the image of v under g

is a bipolar intuitionistic anti M fuzzy group of G, .

Proof Let f :G1—>G2 and ¢ :G1 - 62 be an intuitionistic M homomorphism.

Let ,u:(,u+,,u_) andu:(u+,u_) is a bipolar intuitionistic M fuzzy group and
bipolar intuitionistic anti M fuzzy group of Gl' To prove a bipolar intuitionistic fuzzy subset
f(,u)=(f(,u)+, f(u) ) and g(u)=(g(u)+,g(u)_) on 62 is a bipolar intuitionistic M fuzzy group and

bipolar intuitionistic anti M fuzzy group.

Let u,veG2 since f is a intuitionistic M homomorphism and so there exist X,y € G;

such that f(x)=u & f(y)=v it follows that xy e f_l(uv). We have to prove that gisan intuitionistic M

homomorphism so there exist X,y e G1 such that g(x)=u & g(y)=v it follows that xy e g_l(uv).
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i) £ (1)t (uv) = max{u (2) iz = xy € T ()}
> max{min{z (x), 1" ()} ixe £ HU) y e FHW)}
=min{f (x)" (u), f ()" ()}

Therefore f(x)" (uv) = min{f (x)* ), f ()" ()}
& 1-g()" (W) = min{@-g(v) " )(u), @A-g(v) (W}
=g(v)" (W) <1-min{@-g(v) ")), @-g) )W)}
=g(v)" W) <max{g)’ ). g9()" W}

Hence f (1) (uv) > min{f ()" (u), f ()" (V3
< g) " () < max{g )" (), g)" (W3-

i) f(u) (w)=max{u (2):z=xye f_l(uv)}
< max{max{u ™ (x), 1~ (y)}:x e £ 1),y e f L)}
= max{ f (1) (), f ()W}

Therefore f (1)~ (uv) < max{f ()~ (u), f (x) (V)}
< (-1-g(v) Y (uv) <max{(-1-g(v) )(u),(-1-g(v) )V)}
< g() (w)=-1-max{(-1-g(v) )(u),(-1-g(v) )V}
< g(v) (uw)=min{g(v) (u),g(v) (M}

Hence f(x) (uv) <max{f(x) (u) f(x) ()}
< g©) W) 2min{g(v) (u),g() W)}

1

i) Now f (1) (u™1) = maxg™ () i x e 2 3= maxdet (KL :x e £ 1wy}

= f ()" (u)
Therefore ()" (™) = 1 (1) (W) A- g MU ™) =a-g() M)

sgw)tu =90 ).

Hence f ()" (u™2) =(f ()" () < 9) =) (v).

1

iv) f ()"0 = mindu (0: x e f U = mindu (L x L e £ )y

= f(u) ().

Therefore (1) (u™2) = (1) (U)& (-1-g(0) U Y) = (-1 g (v) )(u)
S 9) U =g®) ).
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— — ] —
Hence f(x) (U ) =f(w) (U)=9g() (U 7)=9() (u)
Therefore f(u) and g(v) is a bipolar fuzzy subgroup of G, .

v) Letme M and ueG,,

£ ()" (mu) > max{u ™ (0 x e £ uyd= ().

Therefore f (1)" (mu) > ()" (U) = (L-g() ) (Mu) > - g(v) "))

= g(v)" (mu) <g(v)" (u).

Hence f ()" (mu)> f ()" (u) & g()" (Mu)<g(v)" (u).

vi) f ()" (mu) < mindu ()1 x e £ W)= f (2.

Therefore f () (mu) < f () (U)< (-1-9(v) )(Mu) < (-1-g(v) )u)
< g) (mu)=g() (u).

Hence f(x) (mu)<f(x) (W<g() (MU)=g() (u).

Therefore if x be a bipolar intuitionistic M fuzzy group of G1 then f(u) is a bipolar
intuitionistic M fuzzy group of 62 if and only if v be a bipolar intuitionistic anti M fuzzy group of

G, then g(v) be a bipolar intuitionistic anti M fuzzy group of G, .

Theorem.3.6 The M homomorphic preimage of a bipolar intuitionistic M fuzzy group of 62 is
a bipolar intuitionistic M fuzzy group of G; if and only if M homomorphic preimage of a bipolar

intuitionistic anti M fuzzy group of 62 is a bipolar intuitionistic anti M fuzzy group of Gl'

Proof  Let f :Gl—>G2 and g :G1—>G2 be an intuitionistic M homomorphism. let ¢=(¢+,¢_) isa
bipolar intuitionistic M fuzzy group of G, and 1//:(1//+,1//_) is a bipolar intuitionistic anti M fuzzy

group of G2 ,to prove a bipolar fuzzy subset ,u:(y+,y_) and u=(u+,u_) on G1 is a bipolar
intuitionistic M fuzzy group and  bipolar intuitionistic anti M  fuzzy group  where

u=1"Yg&v=g")
i) Consider x,y € G1
(N 0y) =7 (1 ()
> min{g ™" (£ (), 4" (F(y))}
= min{(f L) T (0, (F @) T ()}

Therefore (fL(#))* (xy) = min{(f L(#) " (%), (F L) ().
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(0 Nt o) =y (90y) < maxdy (g (90), v (g}
= max{(9 )T (). (@ ) T}

Hence ()" () = min{(f L))" (). (F o) ()
@ ) 0y)< max{a )T (0. (0 )T o)

i) Letx,ye Gy (fH(@) (0) =¢ (F0y) <max{g™ (F () ¢ (f (YD}
= max{(f ()~ (0, (F X))~ ()}

Therefore (f1(¢))”(xy) < max{(f "“(¢)) (¥, (F "(#)”(y)}

& @7 W) 0=y (9(xy)
> min{y~ (9(x)) v (a(Y)}
= min{(g L)~ (9. (g 1)~ (N}

Hence  (f(¢)” (xy) < max{(f "(#)” (0, (f *(#) " (y)
& (07 W) 0wz mind(g W) (0. (8 W) (D}
iii) Consider x Gl
T =gt ()
= 4" (f (%) as ¢ is a bipolar M fuzzygroup
SGRON!

Therefore (f 1(#) " (x 1) = (f L(#) " (x)
s et =y )
= a//+(g(x)_1) as g is an M homomorphism

=1//+ (g(x)) as  is a bipolar anti M fuzzy group
-1
= (97 W) 0.

Hence (f X)) (¢ D = (F )T (0 <@ ) T H =g )t .

iv) (F L) () =g (F(x )
=¢ (f(x))asgisa bipolar M fuzzy group

= (1 L) ).
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Therefore (f ()~ (x ) = (1 (#)” (0
S EN =y (g
= r,z/_(g(x)_l) as g is an M homomorphism
=y (g(x)) as y is a bipolar anti M fuzzy group
A CROR)

Hence (f2(4))” (X ) = (f ()™ () =0 10 (<) =@ W)~ (%),

V) (F L) (mx) = ¢t (F ()
> ¢+( f (X)) as ¢ is bipolar Mfuzzy group
= (YT .

Therefore (f ()" (mx) > (F L(4) " (%)
& (07 ) (m) =y (g(m)
= y/+(mg(x)) as g is an M homomorphism
< z//+ (g(x)) as w is a bipolar anti Mfuzzygroup
RN

Hence (f2(4) T () > (f L) " (0 (@ ) (m)<(g )T (9.

vi) (f _1(¢))_ (mx) =¢ (f(mx))
<¢ (f(x))asgis bipolar M fuzzy group
= (1) ().

Therefore (1 (4)” (M) < (@) (9 (@) (mx)
=y (g(mx))
=y (mg(x))as g isan M homomorphism
> (g(x))as vy is a bipolar anti M fuzzy group
(a7 ) ().

Hence (f2(4)” (M) < (f L) ()< (02 w) " (m)=(a )~ (9.

Hence f_1(¢) = u isa bipolar intuitionistic M fuzzy group of G; and g_l(z//):u isa
bipolar intuitionistic anti M fuzzy group of G, .

Theorem.3.7 Let f and g be an intuitionistic M anti homomorphism from an M fuzzy group of

G, onto an M fuzzy group of G, . If yz(,u+,,u_) is a bipolar intuitionistic M fuzzy group of G;
then f(u) the image of x under f is a bipolar intuitionistic M fuzzy group of G, if and only if
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u:(u+,u_) is a bipolar intuitionistic anti M fuzzy group of G1 then g(v) the image of v under g is a

bipolar intuitionistic anti M fuzzy group of GZ'

Proof Let f 1G>G, and g :G1 —>G2 be an intuitionistic M anti homomorphism and let
u:(y+,,u_) and u:(u+,u_) is a bipolar intuitionistic M fuzzy group and bipolar intuitionistic anti
M fuzzy group of G,. ,u+:Gl—>[O,1] & G — A 1, 8hdo” G—> [0,&G - | are
mappings, to prove a bipolar intuitionistic = fuzzy subset f(y):(f(y)+, f(u) ) and
g(u):(g(u)+,g(u)_) on 62 is a bipolar intuitionistic M fuzzy group and bipolar intuitionistic anti M

fuzzy group.
Let u,veG, since f is an intuitionistic M anti homomorphism so there exist X,y € G;

such that f (x)= u and f (y)= v, it follows that xyef_l(uv) that g is intuitionistic M anti

homomorphism so there exist x, y € G; such that g (x)=u, g (y)=Vv which implies xy e g_l(uv)

) Let  f(u)Tv)=maxdut ) xe f W), ye f i)}
> max{min{u " (x), 1" (V¥ xe £ ), y e LW}
=min{f ()" (), f ()" (V.

Therefore ()™ (uv) = min{f ()" (), f ()" ()}
& (1-g(v)")(uv) = min{(@- g(v) ")), @-g(v) W}
& g(v)" () <1-min{@-g(v) (), - g(v) )W)}
& g()" () < max{g(v)" (u), g(v)" W)}

Hence (f (1) ")(uv) > min{f ()" (u), f ()" ()}
= g) W) <max{g©) " (), g) " W)}

i) Let f ()" (u)<max{u () :xe fL(u),ye f (v}
< max{max{u” (), 1~ (N} x e T L)y e t 7w}
=max{f(u) (u), f(u) )}

Therefore f(z) (uv) <max{f () (u), f(u) (V)}
< (-1-9g(v) )(uv) < max{(-1-g(v) Yu),(-1-g(v) ()}
< g(v) (w)=-1-max{(-1-g(v) )u), (-1-g(v) )v)}
< g(v) (uw)zmin{g(v) (u),g(v) W)}

Hence f(u) (uv) <max{f(u) (u), f(x) ()}
< g©) W) 2min{gv) (u),g() W}
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1, -1

iii) Consider  (u)t (™) = max{ut (x):x e f LU}
—max{u’ (it e T )y

= (" ).

Therefore  f ()" (u™ 1) = (1) " (u) & (- g () U™ = - g(v) ()
OB EONO)
Hence f(u) (u D) =f(w) (W)= ) ™) =90)" ().

iv) Consider f(z) (u™D) = min{u (0 x e £ 3= minge (xD:xt e £ 1)y
= (f (1) ().

Therefore (1) (u™1) = f (k)™ (u) & (-1- g(v) U™ = (-1- g(v) ")(u)
S W =g®) ().
Hence f(u) (u™2) =1 (1) (W) g(v) (U D) =g) ().

Therefore f(u) and g(v) is a bipolar fuzzy subgroup of G, .

v) Consider me M andu e G,
£ ()" (mu) = maxqe ™ (mu; x e £ L)y max{ut (;x e £ L)}
= ()" (u).

Therefore f(u)" (mu)> f (1)" (u) & (L-g(v) ") (Mu) > 1-g(v) ()
= g(v)" (mu) < g(v)" (u).
Hence f(x)" (mu)> f(u)" ()= g()" (Mu)<g@®)" (u).

vi) Consider me M andu e G2
f ()~ (mu) = mindz (Mu): x e £ SW)} < min{u™ () x e f L(u)}
= f(u) (u).
Therefore  f(u) (mu) < f(x) (u) = (-1-g(v) )mu) < (-1-g(v) )u)
< g) (mu)=g() (u).
Hence f(u) (mu)< f(u) (u) < g() (mu)=g(v) (u).

Hence if u be abipolar intuitionistic M fuzzy group of G1 then f () isa bipolar M
fuzzy group of 62 if and only if v be a bipolar anti M fuzzy group of G1 then g(v) be a bipolar

intuitionistic anti M fuzzy group of G, .
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IVV. Conclusion
The concept of a bipolar intuitionistic 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 some
related properties are investigated. The purpose of the study is to 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 of a bipolar intuitionistic M fuzzy group and bipolar intuitionistic anti M fuzzy
group are established. We hope that our results can also be extended to other algebraic system.
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