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1. INTRODUCTION

Marty [1] introduced the concept of hyperstructures The whole paper is arranged in following style. $om
1934. Hyperstructures have many applications ttundamental definitions on Jf$tructures and fuzzy
several branches of pure and applied sciencesets are explored in section 2. We define interval
Vougiouklis [2] introduced the notion of F$tructures,
and Davvaz [3] surveyed the theory of-$fructures.
After the introduction of fuzzy sets by Zadeh [diere _ ] )
have been a number of generalizations of thigstablish some useful theorems in section 3.
fundamental concept. The notion of intuitionistic
fuzzy sets introduced by Atanassov [5] is one among 2. BASIC DEFINITIONS .
them. For more details on intuitionistic fuzzy sete N order to prove further results we are giving som
refer the reader to [6, 7]. basic definitions.

Definition 2.1 [11] Let X be a non-empty set. A
The idea of quasi-coincidence of a fuzzy point véth mapping /: X - [0, 1] is called a fuzzy set irX.
fuzzy set, which is mentioned in [14], played @it pefinition 2.2 [11] An intuitionistic fuzzy set A in a

role to generate some different types of fuzz . : .
subgroups. Bhakat and Das [8, 9] gave the Con<nf£pts¥]0n'empty set X is an object having the form
A={(X (R, A(X): xOX},  where the

“belongingness [(1)’ and “quasi-coincidence (q)’ functions A X - [0,1] and A,: X - [0,1]
between a fuzzy point and a fuzzy subgroup, where denote the degree of membership and degree of non
p are any two of {J,q,L0 gL Ua} with o # membership of each element[] X to the set A

1 Uq, and introduced the concept of dd,(] L1q)- respectively and 0< 1, (X)+A,(X)<1  for

fuzzy subgroup. Yuan, Li et al. [10] redefined
calxdX. We shall use the  symbol

a, -intuitionistic fuzzy subgroups. M. Asghari-
( '8) Y SHRIrotp J A={u, A} for the intuitionistic fuzzy set

valued intuitionistic(a’, ,B) -fuzzy H,subgroups and

(a, ,8) -fuzzy subgroups by using the notion of

Larimi [15] gave intuitionistic ¢, B)-fuzzy H-
submodules. Then Sinha and Dewangan [16] ha&={(% (X, A,(X): xO X}.

given the concept of intuitionistica( B)-fuzzy H,-

subgroups. Now this paper continues this line ofgfinition 2.3 [12] Let G be a non—empty set and

research for interval valued intuitionistia, (3)-fuzzy O )
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0(G) is the set of all the non-empty subsetsGf  If ,u(x) >1, then we sayX belongs tog/, and write
where ALB= U alb, UA BOG. x Ou.
alJA, bOB
If /.I(X) +t>1, then we sayX is quasi-coincident
The U is called weak commutative
if xOy n yx#¢@, 0Ox, yOG.
The O is called weak associative X LJUqu < X U or Xqu .

with (/, and write X 4/ .

if (xOy)Ozn x(yOz) # ¢, 0Ox,y,z0G. x O0gu < X O and X QU .

A hyperstructure(G, D) is called arH,~group if In this paper unless otherwise stater,and 3

(i) Uis weak associative. will denote any one ot], q,Ll1LJq or LJLIq with
(ihallG =GOa =G, 0dlG (Reproduction ¢ #[10]g, which was introduced by Bhakat and Das
axiom). [9].

Definition 2.4 [13] Let G be a hypergroup (o, By taking the notations as taken by [17], an

group) and leti/ be a fuzzy subset db. Then [/ is  interval numberd we mean an interva[a_,a+]
said to be a fuzzy subhypergroup (or fuzkly- B N _

o _ numbers is denoted bD[O,]] . We also identify the
(Y min{(X), M)} < L@Iq{/ A g} Ox yOG interval [a, a] by the numbelaD[O,]] .

(i) For all x,allG there exists YL1G such
thatx 0 a0y and min{z(a), (X} <{ & Y}. For the interval numbers

a = [61 q]DD[OJ]IDI we define
Definition 25 [5] Let A={i, A} and m ma
B={4 Ag Dbe intuitionistic fuzzy sets inX. { ~} [ a)(a " ) (<a1 d )]
Then min{é,.,b,} :[min(a,. ,min a1 b ]
(DADB = 4, ()< () and A, ()< A5 (x) - Oa O
OxO X, n a"_[ima1 |Dla1} supg = [ & |Dla1}
(2) A° ={(x A(¥. 1 (¥): xO X}, e

1) <8, = a;<a, anda <a,

max{A, (x), A; (X)}) : xO X
3)4,<4a, - 4,<8,andd #4,,

(4) AB= {(X’ MaX{4L (X). Ho ()1 } 4) ka= [ka_,kaJ'} , wheneverO< k<1.

a
. (
(3) An B:{(X’ MIN{AL(X), Hg (X, } (2)a,=4, -~ a; =&, anda’ =aj,
(
min{A,(X, Az(X}: xOX | (
It is clear that(D[O,]] < ,D,D) is a

Definition 2.6 [8] Let 1/ be a fuzzy subset oR. If
there exist & [1(0, 1] and anx O R such that
t if y=x
uly)=1_
0 if y#x
Then W is called a fuzzy point with suppoX and

complete lattice withO =[O,q as least element and

1= [1,]] as greatest element.

By an interval valued fuzzy setFon X we
mean the sdt :{(x,[,u; (X) Ny (X)]) xO X} .

Where ; and 44/ are fuzzy subsets of X such that
Definition 2.7 [8] Let i be a fuzzy subset oRand Ur (X) < Ut (X) for all X[ X.

X be a fuzzy point. Put i, (X) — [,UE (X),/J; (X)}

valuet and is denoted by .
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Then F ={(x,,[1F (x)):xO X} , (i) min{(x), u(y)} <inf { 4 g}, Ox yOG
Where fI. : X — D[O,ZI] _ (i) For all X,al]G there existsy[JG such that

xOaly andmin{z(a), #(x)} <{ 4 Y}
If A, B are two interval valued fuzzy subsets (iii) sup{l,(a)}<max{1,(x), 1,(y)}, Ox yOG
of X, then we defineAL] B if and only if for all abxty
xOX, ,UA( )S,UB( ) and,LlA( )—,UB( ) (iv) For all X,allGthere existsy[G such that
A=B if and only if for all xUOaly and{A,(W} smax{A[ 3, A 3}

- — + — 7t
xtX, Ha (X) = Hg (X) and {, (X) = Hg (X) Definition 3.2 An interval valued intuitionistic fuzzy
Also, the union, intersection and complement arget A={7. A} in G is called an interval valued
defined as follows: let A; B be two interval valued {’UA’ A} I ! nervat vai
fuzzy subsets of X, then intuitionistic (a, ,6’) -fuzzy H, -subgroup of G if

(3)Ox,yOG, x,y,@A,=z,BA, for al
X}D:XDX}. zUxLy,

(4) O0x,a0G, %804, = Y, BA,  for
ome yG with xUaly.

max{ 14, (%) 445 (x)} for all t,r (0, 1],
Al B=<]| X, xOX 5, N N
max{,u;(x) M (x)} (1) Ox,yOG, X.y.a f,= 7,06 f, for all
_ zUxLy,
AnB=1| x min{,U;(X),,U_(X)} - ox (2) Dx,aDG-, X,aa fly, = Vo L Ay for
min{ 225 (x) 445 (X)} some YOG with xJaly,
)

According to Atanassov an interval valued
intuitionistic fuzzy set onX is defined as an object of S
the  form A:{(X"[[A(X) ’AA(X)) XU X} ' Lemma33Let A={jl, A} be an interval valued
where [IA(X) and /TA(X) are interval valued fuzzy intuitionistic fuzzy set in G. Then for ak UG and
sets on X such that " H(0,1], we have
0< supfz, (X)+ supl,(x)< forall xOX. (1) xa, = x O/

~ M N 7C
For the sake of simplicity, in the following (2) x Otaz, = xDa A,
such interval valued intuitionistic fuzzy sets wile
denoted byA = ([IA,/TA).
3. INTERVAL VALUED INTUITIONISTIC

(a, ,8) - fuzzy H,-subgroups

Proof (1) Let x(JG andr [J(0, 1]. Then, we have

Xl = Hu(x)+t>1

= 1-f1,(x) <t
In this section we give the definition of interweallued - [{c (X) <
intuitionistic (a, ,8) -fuzzy H,-subgroup and prove A
some related results. o x O,

Definition 3.1 Let G be a H-group. An intuitionistic

fuzzy set A={u,, A} of G is called intuitionistic (2) Let XUG andr [J(0, 1. Then, we have

fuzzy H-subgroup of G if the following axioms X UHAf, = X DA, or Xaf,
hold: - [IA(X)Zt or [IA(X)+t>1

o 1= ()2t orl- fig (x)+t>1
= XOf, or x O,
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- x0Ogi.
Theorem 3.4 If A={1,, A} is an interval valued
intuitionistic (D, D) -fuzzy H, -subgroup ofG, then
A={f1, A} is an interval valued intuitionistic
fuzzy H, -subgroup ofG.
1)
7N (X) D[IA(Y) =t.

and

By

Pr oof

X, yuG
X Y U A

Suppose
Then

Then X, a, D/TA. By condition (4) of definition 3.2,
we have Y, 01, for somey G with x(Jaly
Hence/TA(y) <t and /TA(Z) <t.

Thus jA(y) D/TA(Z) <t. This implies that for all
X,alJG, there existy G such thatx[Jaly and
/TA(y)S/TA(X)D/TA(a). If s=1 the proof is
obvious.

Theorem 35 If A={fI, A} is an interval valued

conditon (1) of definiton 3.2, we have ;. iioictic (D,DDq) and (D,DDq)-fuzzy H, -

zUpa,, UOzOxL, and
f,(z)=t, 0zOxO.

Consequently [, (X) D[IA(y) =t< |:|,L7A(Z)

Z0xy

SO

for all X,y G.

(2) x,aldG
[IA(X) D[lA(a) =t. Then X,,a O A,. It follows
from condition (2) of definition 3.2 thaty, LJ /Z,, for
some Y[IG with x[Jaly.

Thus Yy, U A,, for somey G with xUaly.

So, for all X,allG, there existy[1G such that

xOaly and [, (x) 0, (a)=t< i, (y).

Now assume and

3) Let x,yOG and A,(X)0A,(y)=s 1If
s=1, then /TA(Z)S1=S for all zLIXLy. It is
easy to see that DD@/TA(Z) S/TA(X) D/TA(y) for

all x,ylG.
If s<1 there exists at[](0,1] such that

A (X) 02, (y) =s<t

Then X, Y, OA,. By condition (3) of definition 3.2,
we have z OA,, 0OzOxX[¥y and so/TA(Z) <t.
Consequentlyﬂ%y/TA(Z) <A, (X) D/TA(y) for all
X, yuG.

(4) Now let X,allG and /iA(X) D)TA(a) =s If

s<1, a t(0,1]
A (X) 04, (a) =s<t.

there exists such that

subgroup of G, then A={/, )TA} is an interval

valued intuitionistic fuzzyH , -subgroup ofG.

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

Theorem 3.6 If DAZ{[IA,[JZ} is an interval
valued intuitionistic(a’, ,6’) -fuzzy H, -subgroup of
G if and only if DA={[1A,[I‘;} is an interval

valued intuitionistic(a", ,8') -fuzzy H, -subgroup of

G, wherea {0, o} andf {0, q,00q,0Oq} .
Proof We only prove the case of
(a, ,8) = (D,D Dq). The others are analogous. Let

DA={[IA, [Ii\} be an intuitionistic (D, O Dq)-
fuzzy H, -subgroup ofG.

(1) Let X, yOOG and t,r [0(0,1] be such that
X5 Yr Qflp- that
X, Y, O /1. Since [z is an anti(0, 0 0q)-fuzzy

It follows from Lemma 3.3

H,-subgroup of G. Thus by condition (3) of
definition 3.2, we have

z,, 00, forall zUXLy.

By Lemma 3.3, this is equivalence with

z., U0gg, forall zUXxLy.
Thus condition (1) of definition 3.2 is valid.

(2) Suppose thak,allG and t,r (0, 1] be such
that X ,a,0/,. By Lemma 3.3, we haveX,, a g/,
iff x,a O/ By hypotheses, [, is an anti

(D, 0 Dq) -fuzzy H,-subgroup of G. Thus by
condition (4) of definition 3.2, we have
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Yoor D_Dq,ﬂ/i for somey G with x[laly. sufficient to show that, /Tf\ is an (q, U0g )-fuzzy
It follows from Lemma 3.2 that

Yoy UUQH, for somey G with xJaly.
Thus condition (2) of definition 3.2 is valid.

H, -subgroup of G if and only if /TA is an anti
(D,DDq) -fuzzy H, -subgroup of G.This is true,
becausegd, = x OASand

3) Let X, yUUG and t,rJ(0,1] b h that - - .
() Let X y—E an (0.4] be such that 7« T 4E, Ix0G and t0(0, 1]

X,Y,0M,. It follows from Lemma 3.3 that
XYl i %Y, D, since UA={f1,, 3} REFERENCES
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