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Abstract: The aim of this study is to introduce the notion of intuitionistic fuzzy groups
based on the notion of intuitiomistic fuzzy space. Indeed this approach is a generalization
of the notion fuzzy groups based on fizzy spaces. A correspondence relation between
intuitionistic fuzzy groups and both fuzzy and ordinary groups is obtained, also a relation
between intuitionistic fuzzy groups and classical intuitionistic fuzzy subgroups is obtained
and studied.
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INTRODUCTION

The theory of intuitionistic fuzzy set is expected to play an important role in modern
mathematics in general as it represents a generalization of fuzzy set. The notion of intuitionistic fuzzy
set was first defined by Atanassov (19806) as a generalization of Zadeh's (1965) fuzzy set. After the
concept of intuitiomistic fuzzy set was introduced, several papers have been published by
mathematicians to extend the classical mathematical concepts and fuzzy mathematical concepts to the
case of intuitionistic fuzzy mathematics. The difficulty in such generalizations lies in how to pick out
the rational generalization from the large number of available approaches. The study of fuzzy groups
was first started with the introduction of the concept of fuzzy subgroups by Rosenfeld (1971).
Anthony and Sherwood (1979) redefined fuzzy subgroups using the concept of triangular norm. In his
remarkable paper Dib (1994) introduced a new approach to define fuzzy groups using his definition
of fuzzy space which serves as the universal set in classical group theory. Dib (1994) remarked the
absence of the fuzzy universal set and discussed some problems in Rosenfeld's approach. In the case
of intuitionistic fuzzy mathematics, there were some attempts to establish a significant and rational
definition of intuitionistic fuzzy group. Zhan and Tan (2004) defined intuitionistic fuzzy subgroup
as a generalization of Rosenfeld's fuzzy subgroup. By starting with a given classical group they define
intuitionistic fizzy subgroup using the classical binary operation defined over the given classical group.
In this study, to overcome the problems that will occur due to the absence of the concept of
intuitionistic fiizzy universal set, we introduce the notion of intuitionistic fuzzy group based on the
notion of intuitionistic fuzzy space and intuitionistic fuzzy finction defined by Fathi and Salleh
(2008a, b), which will serve as a universal set in the classical case.

PRELIMINARIES
Here, we will recall some of the fundamental concepts and defimtions required in the sequel.

Let L = Ix1, where I = [0, 1]. Define a partial order on L, in terms of the partial order on 1, as
follows: For every (T,, 1,), (s,. s,)el:
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o (1, 1)<(8,, 8, if 1 <8, T,<8,, whenever s, #s,
« (0, ={(s,8,) whenevers, =0 ors, =0

Thus the cartesian product L = Ix1 is a distributive, not complemented lattice. The operation of
infimum and supremum in L are given respectively by:
(11, TIA(S,, 80 = (T ASy, T8y and (1, TV (8, 82) = (1,Vs,, TVs)).

Definition 1 (Atanassov, 1986)
Let X be a nonempty fixed set. Anintuitionistic fuzzy set A is an object having the form:

A X, pa (0, v, (x))xe X}

where, the functions p,: ¥-1 and v, X-1 denote the degree of membership and the degree of
noumembership respectively of each element xeX to the set A and O<p, (X)+v,(X)<1 for all xeX.

Remark 1

The intuitionistic fuzzy set A= {Xp,X,v, %) xeX} in X will be denoted by
A= {AX)LAEY) x e X} or sinply A= (x,&(x),X(x)) where, AK)=p, (%) and A(x)=v,(x).

The support of the intuitionistic fizzy set A= {{x,A(x),AX)):xe X} in X is the subset A of X
defined by:

A ={xeX: A =0and A(X) =1}

Definition 2

Let X be a nonempty set. An intuitionistic fuzzy space (simply IFS) denoted by (3{, T, 1) is the
set of all ordered triples (x, I, T), where (x, [, I) = {(%, 1, 8): 1, sel with r+s<1 and xeX} the ordered
triplet (%, I, T} is called an intuitionistic fuzzy element of the intuitionistic fuzzy space (X, I, I) and the
condition 1, sel with r+s< 1 will be referred to as the 'intwitiomstic condition.

Therefore an intuitionistic fuzzy space is an (ordinary) set with ordered triples. In each friplet
the first component indicates the (ordinary) element while the second and the third components
indicate its set of possible membership and noumembership values respectively.

Definition 3

Let U, be a given subset of X. An intuitionistic fuzzy subspace U of the IFS (X, I, T) is the
collection of all ordered triples (x,u,, u:), where, xeU and u_,u. are subsets of I such that 1, contains
at least one element beside the zero element and U, contains at least one element beside the unit. If
€U, thenu, = 0 and u, =1. The ordered triple (x,u,,u,) will be called an intuitionistic fuzzy
element of the intuitionistic fuzzy subspace U. The empty furzy subspace denoted by ¢ is defined
to be:

dp={x.LD:x=0}

Remark 2

For the sake of simplicity throughout this paper by saying an intuitionistic fizzy space X we
mean the intuitionistic fuzzy space (X, I, I).

Let X be an intuitionistic fuzzy space and A be an intutionistic fuzzy subset of X. The fuzzy
subset A induces the following intuitionistic fiuzzy subspaces:

The lower-upper intuitionistic fiizzy subspace induced by A:
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H, (4) ={(x[0.AGOLIA G, 1])x € A}
The upper-lower intwitionistic fuzzy subspace induced by A:
H, (8) = {(x. {0} [AG)IL[0AG] {1} x e Ay}
The finite intwitionistic fuzzy subspace induced by A is denoted by:
H,(A) = {{x.{0.A00) A1) | x € Ag)

Definition 4
Let X and Y be any two intuitionistic fuzzy spaces. The intuitionistic fuzzy cartesian product
denoted by (X, I, (Y, I, I) is defined as follows:

FLDEYLD={(y).0.0).(5.8,)) :xe X ye Yand(.r,). (5,.5,) € Ix I}

Definition 5

Anintuitionistic fuzzy relation p from an IFS X toan IFS Y is a subset of the intuitionistic fuzzy
cartesian product (3, I, Da(Y, I, T). An intuitionistic fizzy relation from an IFS X into itselfis called
an intwitionistic fuzzy relation in the IFS X

From the above definition we note that an intuitionistic fuzzy relation from an IFS X to an IFS
Y is simply a collection of intuitionistic fuzzy subsets of (X, I, Da(Y, L, ), also the intuitiomistic
fuzzy cartesian product (3, I, Da(Y, I, I)is itself an intwtionistic fuzzy relation.

Definition 6
An intwtionistic fuzzy function between two intuitionistic fuzzy spaces X and Y is an
intuitionistic fuzzy relation F from the X to Y satisfying the following conditions:

«  Forevery xeX with 1, 1, sel, there exists a unique element ye Y with w, zel; such that ((x,v),
(1, w), (s, z)) for some AeF

o IR0 Y, W), (8, ZdeAe Fand (%, 7). (I W,), (85 Zpl)eBe Ftheny =y’

o I v, Wy, (s, Z e Ae Foand (%, ¥7), (1, W), (8g, Zp))eBe F then (r,>r;) implies (w,>w,)
and (s,>s,) implies (Z,>Z,)

o If(G y)(1, W) (8, Z)0eAe F,thent=0impliss w=0, s =1 implies z= 0 and r = | implies
w=1,s=01impliecsz=1

Thus conditions 1 and 2 imply that there exists a unique (ordinary) function from X to Y, namely
F: X~-Y and that for every xeX there exists unique (ordinary) functions from I to I, namely
f.f.:I—>1. On the other hand conditions 3 and 4 are respectively equivalent to the following
conditions:

. f,.fx are nondecreasing on 1.
o f(=0=f.(Dandf (1)=1=1.(0)

That is, an infwitionistic fuzzy function between two intuitionistic fizzy spaces X and Y is a
function F from X to Y characterized by the ordered triple:
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(FEOME s (Fheex)

where, F(x) is a function from x to Y and &}, ,..{f+},, are family of fimctions from I to T satisfying
the conditions (1) and (ii) such that the image of any intuitionistic fuzzy subset A of the IFS X under
F is the intuitionistic fuzzy subset F* of the IFS Y defined by:

(M RGe. A B EE e

reF () Pl

F(Ayy =401 ifFiy)=¢

We will call the fimetions f_,f. the comembership functions and the cononmembership functions,
respectively. The intuitionistic fuzzy function F will be denoted by:

INTUITIONISTIC FUZZY GROUPS

Here, we introduce the concept of intuitionistic fuzzy group and study some of its properties.
First we start by defining intuitionistic fuzzy binary operation on a given IFS.

Definition 7
An intuitionistic fuzzy binary operation F on an [FS (X, I, I} is an intuitiopisﬁc fuzzy function
F: XxX-X with comembership functions £, and cononmembership functions f., satisfying:

«  £,(n9=0iffr+0 and s+0 and fop(W,2) #1 iffw#1 and z+1
s f_.fy are onto. Thatis, £,Ix D=1 and f,(IxD =1

Thus for any two intuitionistic fizzy elements (x, I, ), {v, I, D) of the IFS X and any intuitionmistic
fuzzy binary operation F = (F,g Xy,fxy) defined on an IFS X. The action of the intuitionistic fuzzy
binary operation F = (F,gw,fxy) over the IFS X is given by:

LD F(y, LD =F(G LD (%, LD) = (FO, L (I D, Ty (Tx D) = (Fx,y),LT)

An intwtiomstic fizzy binary operation is said to be uniform if the associated comembership and
cononmembership functions are identical. Thatis, if = £fy=F forall x, v eX. A left semiuniform
(right semiuniform) firzzy binary operation is an intuitionistic fuzzy binary operation having identical
comembership functions (cononmembership functions).

Definition 8

An intuitionistic fuzzy groupoid, denoted by ((X, I, T), F), is an IFS (X, 1, 1) together with an
intuitionistic fizzy binary operation F defined over it. A uniform (left semiuniform, right semiuniform)
intuitionistic fuzzy groupoid is an intuitionistic fuzzy groupoid with uni form (left semiuniform, right
semiuniform) intuitionistic fuzzy binary operation.

Theorem 1

Associated to each intuitionistic fuzzy groupoid (X, I, 1), F) where, F= (F,gxy,fxy) are two firzzy
groupoids, namely (3, 1), F) and ((X,I),f) where, E (F, £,) and F=(F,1-f.,) which are isomorphic
to the intuitionistic fuzzy groupoid (X, I, 1), F) by the correspondence (x, I, D~(x, I).
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To each intuitionistic fuzzy groupoid (3, I, T), F) there is an associated (ordinary) groupoid
(X, F) which is isomorphic to the intwtionistic fuzzy groupoid by the correspondence
(x L D-x.

Definition 9

The ordered pair (U; F) is said to be an intwtionistic fuzzy subgroupoid of the intuitionistic
fuzzy groupoid ((X, I, I, F) iff U is an intuitionistic fuzzy subspace of the intuitionistic fuzzy space
X and U is closed under the intuitionistic binary operation F.

Definition 10

An intuitionistic fuzzy semigroup is an intwitionistic fuzzy groupied that is associative. An
intuwitionistic fuzzy moneid is an intuitionistic fuzzy semigroup that admits an identity.

After defining the concepts of intuitionistic fuzzy groupoid, intuitionistic fuzzy semigroup and
infwitionistic flzzy monoid we introduce now the notion of infwitionistic fuzzy group.

Definition 11

An intwtiomstic fizzy group is an intuitionistic filzzy monoid in which each intwitionistic fuzzy
clement has an inverse. That is, an intwitionistic fuzzy groupoid ((G, I, 1), F) is an intwtionistic fuzzy
group iff the following conditions are satisfied:

«  Foranychoice of (xIIN(y. L.z LD e (G LD,F){(x,LDF(v.LD)F LD = (x LD F{(y,.LDF(z LD)
(associativity)

¢ There exists an intwitionistic fuzzy element (e, I, T) e(C, I, I) such that for all (X, I, I) in ({G, I,
D, B (e, ,DFx, I D) =(x I, DF{e, I, ) = (x, 1, T) (existence of an identity)

«  For every intuitionistic fuzzy element (x, I, ) in ((G, I, 1), F) there exists an intuitionistic fuzzy
element (x ", I, Din (G, LI}, Fysuch that: (x I, DF(x~", L D=(x"" I, ) = (e, I, I) (existence of
an inverse)

An intwtiomstic fizzy group (G, I, I}, F) is called an abelian (commutative) intwitionistic fuzzy
group if and only if for all (x, I, ID, (v, I, De((G, I, D), F)x, L. DF(y, I, D =(v, [, DF(z, I, I).

By the order of an intwitiomistic fitzzy group we mean the number of intwitionistic fizzy elements
in the intwtionistic fuzzy group. An intwitionistic fuzzy group of infinite order is an infinite
intuitionistic fuzzy group.

Remark 3

Throughout this study by saying an intuitionistic fizzy group we mean an infuitionistic fuzzy
group based on intuitionistic fuzzy space and by saying a classical intuitionistic fuzzy group we mean
an intuitionistic fuzzy subgroup based on Rosenfeld's approach.

Theorem 2

Associated to each intuitionistic fizzy group ((G, I, I), F) where, F=(F.f xyfxy) two fuzzy groups,
namely ((G,I),E),((G,I),F) where, F=(.f.) and F=(F.1-f.,) which are isomorphic to the
intwitionistic fuzzy group (G, I, ), F) by the correspondence (x, I, I)-~(x, I).

To each intuitionistic fuzzy group (G, I, 1), F) there is an associated (ordinary) group (G, F)
which is isomorphic to the intuitionistic fuzzy group by the correspondence (x I, T)»x.

As a result of Theorem 2 (which we will refer to as the associativity theorem) a sufficient and
necessary condition for intuitionistic fizzy group is given in the following corollary:
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Corollary 1

Let (3, I, T) be an intuitionistic fizzy space and let F=(F,f xy,fxy) be an intuitionistic fizzy binary
operation defined over (3, 1. I). ((3{ I, I, F) defines anintuitionistic fuzzy group iff (X, I, F)) and ((X,I),F)
are both fuzzy groups.

Example 1

Consider the set G = {a}. Define the intuitionistic fuzzy binary operation F =(F ,Lyfxy) over
the intuitionistic fuzzy space (G, I, Iy such that: F (a, a)=aand f (r.9)=rnsfu.s)=rvs.

Thus, the intuitionistic fuzzy space (G, L, I) together with F define a (trivial) intuitionistic fuzzy
group (G, I, 1), F).

Consider the set Z, = {0, 1, 2}. Define the intwitionistic fuzzy binary operation F = (F,fxy,fxy)
over the intuitionistic fuzzy space (Z,, [, I) as follows: F (x, y) = x+.vy, where, +3 refers to addition
modulo3 and £, (r,s)=r-5 ws)=r-s. Then ((Z,, I, ), ') is an intuitionistic fuzzy group.

The next theorem follows directly from the definition of intwtionistic fuzzy group and the
associativity theorem.

Theorem 3
For any intuitionistic fizzy group ((G, 1, I), F), the following are true:

+  The intutionistic fuzzy identity element is unique

«  Theinverse of each intuitionistic fuzzy element (x, I, De((G, L, 1), F) is unique
« (XHLLD=(xI10

o Forall x, LD, (v. LDe({G, LD, FL{x LDFy. LI =L LDFx ', L, )
« Forall (x,I.DF(y, 1, 1), (2, 1, De((G, I,1). F)

If & LDF(y. LD = LDF.LD then (x.LD=(.LD
if ¥LDFxLD=(y,LDFzLL then (x.LD)={z.LI)

Definition 12

Let S be an intutionistic fuzzy subspace of the TFS (G, I, ). The ordered pair (S; F) is an
intuitionistic fuzzy subgroup of the IFG (G, I, I), F), denoted by (8; Fi<((G, I, I), F), if (8; F) defines
an [FG under the intwitionistic fuzzy binary operation F.

Obviously, if (S; F) is an intwitionistic fuzzy subgroup of (G, I, I), F) and (T; F) is an
intuitionistic fuzzy subgroup of (S; F), then (T; F)is an intuitionistic fuzzy subgroup of (G, I, T), F).
Alsoif (G, I, ), F) is an IFG with an intuitionistic fuzzy identity (g, 1, T) then both {(e, I, I), F} and
((G, I, D), Fyare (trivial) intutionistic fuzzy subgroups of ((G, I, I}, F).

Theorem 4
Let 8={(x.5,,5 xS} be anintuitionistic fuzzy subspace of the infwitionistic fuzzy space
(G, I, D). Then (8; F) is an intwtionistic fuzzy subgroup of the IFG (G, I, I), F)iff:

« (8,; F)isan {ordinary) subgroup of the group (G, F)
o 5.8 =5, and 8.8, = 8y, for all x, ye$,

Proof
If (1) and (2) are satisfied, then:

+  The intutionistic fuzzy subspace S is closed under F: Let (x,§x,§x),(y,§y,§y) bein S then
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%8, S F(,5,.5) =F(X,8,8), (55, § ) = FOYLL, (5,8, L, (8, 50 = (6Fy). 5,0, Br,)

« (8 F) satisfies the conditions of intuitionistic fuzzy group:
«  Let (%5,5)3(%8,%) and (z.5,,5) bein S then:

(008, 8Py, 5))FEs,. 5) = Fr L, 6,81, 5. §0FEs,5)
= (KFYIFZ Sy Seagis) = KFGFL) Sy S = (68, SIF (03,5, § F 2.5,,8))

. Since (S,; F) is an (ordinary) subgroup of the group (G, F) then S, contains the identity e.
Thatis, (&8,.5)€35 thus:

00,5, T FEs,.5) = Fx oL, 6,550 (5, 500 = 0Fe 5,0, 5y,)
= (€Fx.5,0,, 55, ) = (65, 5 )F(X,8,, 5 ) = (X,8,,5)

Similarly we can show that (¢.8,. S)F(x.5,,5) =(X.8,,5)

+  Again, since (S, F) is an (ordinary) subgroup of the group ({G, I, I}, F) then S, contains the
inverse element x ! for each xes, thatis, for each(x™, 57,58, then:

(ko5 SFRT8,1,5.0) = (Bl L (5,50 0 (5,500 = (B 5,05 ,)
= RS 1, 8 o )= 605005 F K0S, 5) = (65, 5)
Similarly we can show that (x™,s,-1 LS VF(X,8, e (6,53,53) .
By (I) and (ii) we conclude that (S; F) is an intuitionistic fuzzy subgroup of ((G, I, T), F).
Conversely if (S; F) is an intuitionistic fuzzy subgroup of ((G, L, 1), F) then (1) holds by the
associativity theorem. Also 8.f,.8 =f (8, x8)=5. being onto over the partial ordered sub-lattice

8,.#8, of the vector lattice I<I.

=3

Example 2

e Let{(G, LD, F)be defined as in Example 2(1). Consider the fuzzy subspace 5= {{a[0,al[p11)}
such that 0<e, P<1. Then (8, F) defines an intuitionistic fuzzy subgroup of ((G, I, I}, F). If we
consider §' = {(a, [0, v], [8, 1]} such that 0<vy, <1 and ¢#vy, P=d then (8, F) defines an
intuitionistic fuzzy subgroup of ((G, I, I), F), where, 8#&'. That is, a trivial intuitionistic fuzzy
group can have more than one intuitionistic fizzy subgroup, which is different from the case of
ordinary groups, since an ordinary trivial group can only have one subgroup, namely the group
itself.

e Let(Z, I D), F)be defined as in Example 2(2). Consider the fuzzy subspace S ={(@[0,y].[3.1])}
such that 0<y.3 <1 Then {Z, F) is not an intuitionistic fuzzy subgroup of (G, I, 1), F), since
Z is not closed under F. That is:

(0. [0, ], [P, LDFCL, [0, v]. [8, 1y =(1, [0, ery], [P+, 1])*2

o, vy=1and p,d=0,thenZ {(0, L, T), (1, L, I)} together with F defines an intuitionistic fuzzy
subgroup of ((G, I, I}, F).
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INTUITIONISTIC FUZZY SUBGROUPS INDUCED BY INTUITIONISTIC
FUZZY SUBSETS

Here, we infroduce intuitionistic fuzzy subgroups induced by intuitionistic fiizzy subsets and
then we obtain a relationship between intuitionistic fuzzy subgroups and classical fuzzy subgroups.

Let A be an intwitionistic fuzzy subset of the set G and let Hy, (A), Hy (A) and H, (A) be
intwitionistic fiizzy subspaces induced by the fuzzy subset A. For these infitionistic fuzzy spaces
we can re-state Theorem 3.13 in the following manner.

Theorem 5
(H,, (A). F), (H, (A), Fyand (H,, (A), F) are intwitionistic fuzzy subgroups of (G, I, I}, F) iff

«  xPyeA, forall x, yeA,
o £, (AG), A(y) = A (xFy) and [(A(X), A(y)) = AxFy)

Definition 13

An intuitionistic fuzzy subset A of G induces intuitionistic fuzzy subgroups of (G, I, 1), F) iff
(H,, (A), F), (Hy (A), F) and (H, (A), F) are intuitionistic fuzzy subgroups.

Let (G, LI}, F) with F=(F.f,..fx) be a uniform intuitionistic fuzzy group with f,_.f., having
the t-norm properties, then we have the following theorem:

Theorem 6

+  Every intuitionistic fuzzy subset A of G which induces intutionistic fuzzy subgroups is a
classical fuzzy subgroup of (G, F).

« If(S, F)is an ordinary subgroup of the group (G, F) then every intuitionistic fuzzy subset A of
G for which A, = S induces an intwtionistic fuzzy subgroup of (G, I, I), P) where, P ={P, Exy’;’xy}
with P=F and P, Py AT suitable comembership and cononmembership fimctions, respectively.

Proof

+  If the intuitionistic fuzzy subset A induces intuitionistic fuzzy subgroups of ((G, I, ), P) then
by Theorem 4.1 we have [, (AGLA(YI=AGFY) and o (A(),A(Y)=AGFy), for all
AX)#0#A(Y) and A(x) = 1= Aly)

That is, if the intuitionistic fuzzy subset A induces intuitionistic fuzzy subgroups of ((G, I, I,
F) then it satisfies the inequalities £,,(A(X),Aly)) < AXFY) and f.,(AG),A(y)) = AFY), for all x, yeG.
Therefore, A is a classical infuitionistic fizzy subgroup.
+  Let(S, F) be an ordinary subgroup of the group (G, F) and let A be an intwtionistic fuzzy subset

of G for which A, =S and let Exy,ﬁxy be given t-norms. Define the intuwitionistic fuzzy group (G,
I, 1), F) as follows:

P={P.p_.p,}

where, P=Fand p_(.0)=y_(0(.5)).p, 06,5 =w,, (f¢s,.s,)) such that:
If fA®),A(Y) =0 then ¥, (0=t for all tel. If FAK),A(Y)) # 0 then:
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AGKFyY)

mt ift t<F{AX)LALYD

¥,07 ey

Framagy L P T E2LAGLAGD

and if f(A(),A(y)=1, then y_(k) =k forall kel. If f(A(x),A(y))=1, then:

K(xFy)

m(k -1 if k<f{AX)A(YD

yo k=4
v (k) AFY)

e Ao if k=f(AX),A
FeaG),AlYD) L (A(X),A(y))

It is clear that gw(q,r})ﬁxy(ﬁ1 .8,):x,yeG are continuous comembership and cononmembership
functions, respectively. Moreover Exy(rnrz) =0 iff r, = 0orr,=0and ny(sl,sg)=1 iff s,=1o0r
8, = 0. Hence P is an intwitionistic fizzy binary operation on G.

Now, based on the property of the given t-norms f(r.r,),f(s.s,) and the construction of
Exy(q,rz),;_yxy(s,,sz) we notice that f(A(X).A(y)) # 0 whenever both A(x), A(y) have nonzero values and
fA(X),A(y)) =1 whenever both A(x),A(y) are not equal to one. That is:

P, (AG),AGY =y (FIAK),A))) = AGFY),
B, (A A = T, (F(A().A(y)) = AGEFy)

Thus, by Theorem 4.1 and the assnmption that (S, F) is an ordinary subgroup A induces an
intuitionmistic fuzzy subgroup of the intwtionistic fuzzy group (G, I, I), P).

Corollary 2
Every classical intuitionistic fuzzy subgroup A of (G, F) induces intuitionistic fuzzy subgroups
relative to some intuitionistic fuzzy group (G, P).

CONCLUSION

In this study, we have generalized the study initiated in (Dib, 1994) about fuzzy groups to the
context of intwitionistic fuzzy groups. In the absence of the intwtionistic fuzzy umiversal set,
formulation of the intrinsic definition for an intuitionistic fuzzy subgroup is not evident. In this paper
we define the notion of an intuitionistic fuzzy group using the notion of an intuitionistic fuzzy space.
The use of intuitionistic fuzzy space as a umversal set corrects the deviation in the defimtion of
intwitionistic fuzzy subgroups. This concept can be considered as a new formulation of the classical
theory of inhuitionistic fuzzy groups.
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