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Abstract
Atanassov introduced the notion of intuitionistizZy sets as a generalization of the notion ofyfuszs.

In this paper we introduce the concept of an imgnistic (a, ,8) -fuzzy H,-subgroups of an J-groups by using the

notion of “beIongingnes%D) " and “quasi—coincidence(q) " of fuzzy points with fuzzy sets, wher@ D{D, q} ,
,BD{D, q,0q,0 DO} and, then we investigate the basic propertiehesd notions.
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I ntroduction

The concept of hyperstructure was introduced in41Bg Marty [1]. Hyperstructures
have many applications to several branches of pune applied sciences. Vougiouklis [2]
introduced the notion of Jstructures, and Davvaz [3] surveyed the theoryHgstructures.
After the introduction of fuzzy sets by Zadeh [#lere have been a number of generalizations of
this fundamental concept. The notion of intuitidicisuzzy sets introduced by Atanassov [5] is
one among them. For more details on intuitionitazy sets, we refer the reader to [6, 7].

The idea of quasi-coincidence of a fuzzy point vétfuzzy set, which is mentioned in [14], playedital
role to generate some different types of fuzzy soiygs. Bhakat and Das [8, 9] gave the concep(ﬂ)f,&’) -fuzzy

subgroups by using the notion of “belongingnelsy’(and “quasi-coincidence (g)” between a fuzzy paind a
fuzzy subgroup, where, B are any two of {1,q,L1 Llq,[] [1g} with o # [ [lg, and introduced the concept of an

(4,0 Qq)-fuzzy subgroup. In [10] Yuan, Li et al. redeﬁhéa, ,8) -intuitionistic fuzzy subgroups. M. Asghari-

Larimi [15] gave intuitionistic ¢, B)-fuzzy H-submodules. This paper continues this line ofaegefor fuzzy |
subgroups of Hgroups.
The paper is organized as follows: in section 2 esdumdamental definitions ontdtructures and fuzzy

sets are explored, in section 3 we define intuisibo (a, ,8) -fuzzy H,-subgroups and establish some useful
theorems.

Basic Definitions
We first give some basic definitions for proving thurther results.

Definition 2.1 [11] Let X be a non-empty set. A mapping: X — [0, 1] is called a fuzzy set inX .

Definition 2.2 [11] An intuitionistic fuzzy set A in a non-empty seX is an object having the form
A={(% U( D, A,(R): X0 X, where the functionsi, : X - [0,1] and A,: X - [0,1] denote the

degree of membership and degree of non membershipach elementX[] X to the set A respectively
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and0 < 1, (X)+ A, (X)< 1 for all XU X . We shall use the symboh ={ 1, A} for the intuitionistic fuzzy set

A={(X 1R, A(B): X3 % .

Definition 2.3[12] Let H be a non—empty set arid H xH — O"(H) be a hyperoperation, whekg"(H) is

the set of all the non-empty subsetstdf. Wwhere AIB= |J alh OA BO H.
alA B

The [ is called weak commutativeXfLly n ylIx# @, [x yI H.
The Cis called weak associative(k[Jy) zn XX yJ2#¢ 0Ox vy &2 FL

(H , [) is called an K-group if

(@ Uis weak associative.

(i) allH =H Oa=H , O dJH (Reproduction axiom).

Definition 2.4 [13] Let H be a hypergroup (orfyroup) and leti/ be a fuzzy subset dfl . Then £/ is said to be
a fuzzy subhypergroup (or fuzzyAdubgroup) ofH if the following axioms hold:

() min{00, ()} <inf{ 4 4}, Ox yOH
(i) For all X, all H there existsy (1 H such thatx (0 ally and min{z(a), A X} <{ K -

Definition 25 [5] Let A={u, A} and B={i A3 be intuitionistic fuzzy sets in X.
Then(1) AO B = £, (X< e (X andA,( 3<A,( X0 X X

(2) A°={(x Aa(R, 4a(R): X0 R,

(3) An B={ (x minfu, (3, (O3 max{A,( % Ao ): 0 %

(4) AT B={ (x max{u, (3,45 (), min{A,( % Ao W) 0 ¥

Definition 2.6 [8] Let i/ be a fuzzy subset dR. If there exist & [1(0, 1] and anx [ R such that
t ify=x

”(y):{o if y# x

Then W is called a fuzzy point with suppoK and valuet and is denoted by, .

Definition 2.7 [8] Let i/ be a fuzzy subset dRand X, be a fuzzy point.
Q) If ,U(X) = t, then we sayX, belongs to//, and write X Ou.
2 If ,u(X) +1>1, then we sayX, is quasi-coincident witht/, and write X, Q/ .
(3) x Ubqu < xUu or xqu.
(4) x00qu = O and xqu.

In what follows, unless otherwise specifiet, and [ will denote any one of], q,[11q or [Jg with
a #[10q, which was introduced by Bhakat and Das [9].
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Intuitionistic (a, B) - fuzzy H,-subgroups
In this section we give the definition of intuitistic (a, ,8) -fuzzy H-subgroup and prove some related

results.

Definition 3.1 Let H be a hypergroup (or Jyroup). An intuitionistic fuzzy setA={u,, A4 of H is called
intuitionistic fuzzy subhypergroup (or intuitionisfuzzy H-subgroup) ofH if the following axioms hold:

() min{(09, (Y} < inf { 4 Q) Dx yO M
(i) For all X, alJ H there existsy [J H such thatxJ ally and min{z(a), t{ X} { « ¥
(i) sup{A, (@)} smaxgA,0), A0} Dx yOH.

aOxOy

(iv) For all X, all H there existsy J H such thatx(J ally and{A,( ¥)} smax{A{ 3, A[ }}.

Definition 3.2 An intuitionistic fuzzy setA={u, A} in G is called an intuitionistic(a', ,[)’) -fuzzy H,-
subgroup ofG if for all t,r (0, 1],

() Ox,yOG, X, ya f,= 2.8 i, forall zUO xOy,
(2) Ox,a0 G, X,8a ty= Y B U, forsomeyOG with xOaly,
(3)Ox,yOG, X,yadA, = z,B A, forall zO X0,
(4) Dx,adG, x,ad@ A, = Y, B A, forsomeyOG with xO aly,

Lemma33Let A={4, A} be anintuitionistic fuzzy setin G. Then for 8] G andr [J(0, 1], we have
(1) xau, = xDu;.
(2) x O0qu, = x00qu,.

Proof. (1) Let X0 G andr [1(0, 1]. Then, we have
XUy = /JA(X)+ t>1

= 1=, (x) <t
= Hy(x) <t
= X 04y
(2) Let xOG andr [1(0, 1]. Then, we have
X 000, = X O, or X Gy AR or
Hy(x)+t>1 e 1= (x)=t or 1-p4(x)+t>1 o xqus or X O
- x0 0.

Theorem 3.4 If AZ{,LIA, /1A} is an intuitionistic(D, D) -fuzzy H,, -subgroup ofG , then A:{,UA, AA} is an

intuitionistic fuzzy H,, -subgroup ofG .
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Proof (1) Let X, y[1 G and /JA(X) D/JA( y) =1.Thenx, Y, U &, . By condition (1) of definition 3.2, we have
zUu,, UOz0O Xy, and so,LIA(Z) >t Uz xy.

Consequently,uA(X) D,UA( y) =t< |:|,UA( Z) for all X, yO G.
2y

(2) Now let X, al] G and i, (X) D,uA(a) =1. ThenX, g U u, . It follows from condition (2) of definition 3.2
that y, O 4, for someyJ G with XU ally.
Thus y, O u,, for someyJ G with X[ ally.

So, for all X, al] G, there existy [1 G such thatx[]all and ,LIA(X) D,uA(a) =t< ,UA( y)
(3) Let X, Y G and /\A(X) DAA(y) =s.If s=1, thenAA(Z) <1=sforall zO XOy. Itis easy to see that

ZDD@/]A(Z)SAA(X) OAL(y) forall x, yO G

If s<1 there exists 4 [1(0, 1] such thatAA(X) DAA( y) =s<t
Then X, ¥, O A,. By condition (3) of definition 3.2, we havg, 0A,, 0z0 XJyand sod, (z) <t.
ConsequentlyﬂD@/\A (2) <AL (X)OA,(y) foran x, yO G.

4) Now let x,adG and A,(x)0A,(a)=s. If s<1, there exists at[(0,1] such that
A (X)0A,(a) =s< t.

Then X, 8 OA,. By condition (4) of definition 3.2, we havg, 0 A, for somey G with x[laly
Hence A, (y) <t andA,(z)<t.

Thus AA(y) D/]A(Z) < t. This implies that for allX,al] G, there existy[1G such thatX[Jally and
A (y) <AL (X)OA,(Q). 1f s=1 the proof is obvious.

Theorem 3.5 If A:{,UA, AA} is an intuitionistic(D, U] Dq) and (D, U] Dq) -fuzzy H, -subgroup ofG , then
A={/JA, /\A} is an intuitionistic fuzzyH , -subgroup ofG .

Proof The proof is similar to the proof of Theorem 3.4.

Theorem 3.6 If DAZ{,UA, ,LICA} is an intuitionistic (a, ,3) -fuzzy H,-subgroup of G if and only if
DA:{,UA, ,UCA} is an intuitionistic (0", ﬁ')-fuzzy H, -subgroup of G, where O'D{D, q}
and30{0, q,00q,00¢ .

Proof We only prove the case c(fa’, ,3) = (D,D Dq) . The others are analogous. IEA={,UA, ,LICA} be an
intuitionistic (D, il Dq) -fuzzy H, -subgroup ofG .

Condition (1). Let X, yOOG and t,r J(0,1] be such thatx,y gu,. It follows from Lemma 3.3 that

X, Y, O U . Since Uy is an anti(D, O Dq) -fuzzy H,-subgroup ofG . Thus by condition (3) of definition 3.2,
we have
z,00qu, forall zO xOy.

By Lemma 3.3, this is equivalence with

z,, U0Oqu, forall z[ XLly.
Thus condition of (1) of definition 3.2 is valid.
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Condition (2). Suppose thax,al] G and t,r J(0,1] be such thatx,a g, . By Lemma 3.3, we have

X,a qu, iff x,8 O/ . By hypotheses/; is an anti (D,DDq)-fuzzy H, -subgroup of G. Thus by
condition (4) of definition 3.2, we have
Vi, OO0 for someyd G with xOaly.
It follows from Lemma 3.2 that
Yo, O Oqu, for somey G with XU ally.
Thus condition of (2) of definition 3.2 is valid.
Condition (3). Letx, YO G andt,r [J(0, 1] be such that,, Y, Gj . It follows from Lemma 3.3 thax,, Y, Qi

iff X,y Ou,. Since DAZ{,UA, ,LICA} is an intuitionistic (D,DDq)-fuzzy H, -subgroup of G .Thus by
condition (1) of definition 3.2, we have
z., UOqu forall zLJ XLly.
By Lemma 3.2, this is equivalence with
z. O00q foral zO xOy.
Thus condition of (3) of definition 3.2 is valid.
Condition (4). Suppose thak,al] G and t,r J(0,1] be such thatx,a Qus. This is equivalence with

X, & O U, . By hypotheses//, is an (D, U Dq) -fuzzy H, -subgroup ofG . Thus by condition (2) of definition
3.2, we have
Yo, D 0Oqu, for someyU G with xOally.

It follows from Lemma 3.3 that

Vi, O O0uss for someyd G with xOally.

Thus condition of (4) of definition 3.2 is valid.

Theorem 3.7 If OA:{ /],i,AA} is an intuitionistic (0’, ,3) -fuzzy H, -subgroup of G if and only if

OAZ{ A;,/]A} is an intuitionistic (a',,@')-fuzzy H,-subgroup of G, where aD{D,q}

and30{0, q,00q,00¢ .
Proof The proof is similar to the proof of Theorem 3.6.
Theorem 3.8 If A={,UA, AA} is an intuitionistic(a’, ,3) -fuzzy H,, -subgroup ofG if and only if Uy

is an (a, ,8) -fuzzy H -subgroup ofG and A; is an (a’, ,3') -fuzzy H, -subgroup ofG , where @ D{D, q}
and30{0, q,00q,00¢ .

Proof We only prove the case t(f], ,8) = (D, il Dq) . The others are analogous. It is sufficient tovelioat, A,
is an (q,DDq)-fuzzy H, -subgroup of G if and only if A, is an anti (D,DDq)—fuzzy H, -subgroup of
G .This is true, becaus 0, < X OAS andx OOgd, = xO00gAS, OxOG andtd(0,1].
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