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Abstract-In this paper, we apply the concept of intuitioisistuzzy set to krgroups. The notion of an
intuitionistic fuzzy H-subgroup of an Hgroup is introduced and some related propertiesimvestigated.
Characterizations of intuitionistic fuzzy,fdubgroups are given.
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The complement of¢/, denoted by,uc, is the fuzzy
1. Introduction

setin X given by

The concept of hyperstructure was ,LIC(X) =1—,U(X) OxOX.
introduced in 1934 by Marty [10]. Hyperstructures
have many applications to several branches of pu
and applied sciences. Vougiouklis [11] introducled t
notion of H-structures, and Davvaz [5] surveyed theX to asetY  Let 4 be afuzzy setinX and A be
theory of H-structures. After the introduction of
fuzzy sets by Zadeh [13], there have been a nuaiber
generalizations of this fundamental concept. Thel is a fuzzy setinX defined by
notion of intuitionistic fuzzy sets introduced by f_l(/l)(x) =A(f(x)) OxOX.
Atanassov [1] is one among them. For more details o ) ) _ )
intuitionistic fuzzy sets, we refer the reader2p3].  1he image f (1) of fis the fuzzy set inY defined

by

In [4] Biswas applied the concept of sup 4(x). fy)ze
intuitoinistic fuzzy sets to the theory of groupsda f( )( )_ x0t "L(y)
studied intuitionistic fuzzy subgroups of a grouip. HI\Y) = 0 othewise
[8] Kim et al. introduced the notion of fuzzy
subquasigroups of a quasigroup. In [9] Kim and JURG; all yOyY .
introduced the concept of fuzzy ideals of a semigro
B. Dawvaz et al. [6] introduced the notion of an_ . . S .
intuitionistic fuzzy H-submodule of an Hmodule. Definition 2.3. [6] Ah |ntU|t|on.|st|c fuzz_y set Ain a
This paper continues this line of research for yuzzhon-empty set X is an object having the form
H,-subgroup of kgroup. A={(x U(RX, Ax(X)): xO X}, where the

The paper is organized as follows: in sectiofunetions £, 1 X — [0,1] and _AA X ~[0]]
2 some fundamental definitions on-structures and denote the degree of membership and degree of non
fuzzy sets are explored, in section 3 we definmembership of each elememt[] X to the set A

intuitionistic fuzzy H-subgroups and establish some, fivel < (041 <1 f
useful theorems. espectively anﬂ)_,uA( ) A( )< or

Befinition 2.2. [6] Let f be a mapping from a set

a fuzzy set inY . Then the inverse imagé (1) of

alxdX. We shall use the symbol
2. Basic Definitions A={u, A} for the intuitionistic fuzzy set

We first give some basic definitions for A={(x :UA(X)' /]A(X)): xO X}
proving the further results.
Definition 24. [6] Let A={u, A} and
B ={t A be intuitionistic fuzzy sets inX.
Then

Definition 2.1. [6] Let X be a non-empty set. A
mapping 4. X - [0,1] is called a fuzzy set inX .
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YA = 4,05 A (ad 4,09 4, () XX, Lemma 3.2. If A:{IUA;/]A} is an intuitionistic
2) A°={(% A,(%, #a(9): xO X},

3) An B={(x, min{u,(x), 45 (0}, max{A,(%), A0 : xO X},
4) AO B ={(x, maxiu, (x), 4 ()}, min{A,(3, 2,000 xa X}, [] A:{ Lo, N°A} _

5)IA={ (X, 1, (x), 12 (x)) :xO X}, _ . -

) 0A={(x :’c (X)/:’ (X)). x0x} Proof. It is sufficient to show thaj/®, satisfies the
6) 0A={ (4% (), 4, (x)): xO X} conditions (iii) and (iv) of Definition 3.1. For
Definition 2.5. [12] Let G be a non—empty set and X, yOG we have

[:GxG -~ OG) be a hyperoperation, where min{,uA(x) ,,UA(Y)} < inf{,uA(z) : ZDXB/}
O(G) is the set of all the non-empty subsetdGf

fuzzy H,-subgroup of G, then so is

(
(
(
(
(
(

and so
Where ALB = aDHﬂBa[b’ DA BOG. min{1- 2 (x) 1= 445 (y)} < inf{ 1- 15 (2) zOx 3}
The [ is called weak commutative Hence
if xUy nylx# g 0Ux yUG. min{l—y,i(x),l—y;(y)}sl— sué,u,i(z) szﬂ/}
The 0 is called weak associative Which implies
if (xUy)Uzn x(yUz) #¢g, [x,y,z0G. . . c .
f(xCy)bza xHyLz) # ¢ y sup{,uA(z) :sz[y} <1 mlr{ 45 (x) ,].—,uA(y)}

A hyperstruct is called if
yperstructurg( G, [ is called an k-group i Therefore

0] Ujs weak associative. c . c c
(i) al0G =GOa =G, O dJG (Reproduction SUp{’uA(Z) 'ZDXB’} < ma>{'uA(X) 'uA(y)}
And thus the condition (iii) of Definition 3.1 isalid.

Now, leta, X[1G . Then there existy [1G
Definition 2.6. [7] Let G be a hypergroup (or H such thatx[laly and
group) and leti/ be a fuzzy subset d& . Then / is min{,uA(a) ,,uA(X)} S{NA(Y)}
said to be a fuzzy subhypergroup (or fuzzy- H It follows that
subgroup) ofG if the following axioms hold: . e e e
Gmin{u(d. () sinf{ 4 oh  Ox yoo ™A () s{-m ()

1 (y)<1- mln{ 1- 5 (a) , - 4 (x)}

axiom).

(i) For all X,al]G there existsy[1G such that

xOaOy andmin{z(a), (X} K & V}. So zhat C C
{1 ()} = max{ s (a) s ()}
3. Intuitionistic fuzzy H,-subgroup Hence the condition (iv) of Definition 3.1 is séit

In this section we give the definition of
intuitionistic fuzzy H-subgroup and prove some
related results. fuzzy H,-subgroup of G, then so is

Lemma 33. If A={,,A,} is an intuitionistic

Definition 3.1. Let G be a hypergroup (or group). OA:{ /‘fv /]A} :
An intuitionistic fuzzy setA={, A} of G is
called intuitionistic fuzzy subhypergroup

intuitionistic fuzzy H-subgroup) of G if the
following axioms hold:

(orProof. The proof is similar to the proof of Theorem
3.2.

Combining the above two lemmas it is not
difficult to verify that the following theorem isalid.

() min{,(%, (Y} Sinf{ (¥ 20x1y, X YOG
(i) For all X,allG there existsy[1G such that Theorem 3.4. AZ{,UA,/]A} is an intuitionistic
xOaly andmin{z,(a), #(X} <{ 1 Y} fuzzy H,-subgroup of G if and only if
(iii) sup{A, () : zOXLy} s max{A,(X), A,(V)}, AR are intuitionistic fuzzyH , -subgroup of
(iv) For all X,allGthere existsy[1G such that G,

xUaly and{A(y)} smax{A{ g, A( 3}
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Corollary 3.5. AZ{,UA, /]A} is an intuitionistic
fuzzy H, -subgroup ofG if and only if 1/, and/];
are intuitionistic fuzzyH, -subgroup ofG.

Definition 3.6. For anyt D[O,]] and a fuzzy sejl/
in G, the setU (,u; t) ={XDG : ,u(x) Zt} and

L(,u; t) :{XDG : ,u(x) St} is called an upper
and lowert -level cut of &/ .

Theorem 3.7. If A={,, A} is an intuitionistic
fuzzy H, -subgroup ofG, then the setdJ (,uA; t)
and L(/iA;t) are H, -subgroup of G for every
taim(u,) nim(A,).

Proof. Let tOIm () nIm(A,) O [0,]] and let
X, yOU (uait).

Then ,UA(X) =1 and ,uA(y) =1 and so
min{,uA(x) ,,uA(y)} >t

It follows from the condition (i) of Definition 3.that
inf{ 1, (2): zOx3} >t.

Thereforez[JU (/.IA;t) for all ZLIXLY and so
XLy OU (u,it).

Henceall (,LIA;t) ou (,UA;t) and

U (uyt)OU (p,;t) forall aOU (pt).
Now, let X (JU (,uA;t) }

Then there existy L1G such thatx[Llaly and
min{ 24, (X), 4, (@)} < min{ gz, (y)}-

Since X,alJU (,UA;'[), we have

t<min{ z,(x), 1, (a)} and so

t<min{z, (y)}, which impliesy OU (z;t).
This proves thatJ (,UA;t) Oall (,UA;t) and
U (1) DU (pat) @&

If X, yOL(A,t), then

max{ A, (x) A4 (y)} <t.

It follows from the condition (iii) of Definition 3

that sup{ A, (z) :zOx3/} <t.

Therefore for allz[dx [y we havez[] L(/iA;t),
so X[y O L(/iA;t) . Hence for allad L(/]A;t)
we haveaEIL(AA;t) O L(/]A;t) and
L(Aut) RO L(ALt). Now, letxOL(A,;t).
Then there exisy 1G such thatx[Jaly
andmax{ A, ()} < max{ 1, (a) A, (x)}-
Sincex,a] L(/iA;t), we have

max{A, (a) A, (x)} st

and so

max{ A, (y)} <t.
Thus

yOL(A4t).
Hence

L(Aut) Dall(A,t)
And

L(Aut) OL(A4t) @

Theorem 3.8. If A={,,A,} is an intuitionistic

fuzzy set in G such that all non empty level sets
U (4, t)and L(A,;t) are H,-subgroup ofG |
then A={ ., A,} is an intuitionistic fuzzyH, -
subgroup ofG.
Proof. Assume that all non empty level sets

U (4, t)and L(A,;t) are H, -subgroup ofG. If
to =min{ 4, (X) .44, (y)} and
t, =max{A, (x) A(y)} for x, yOG, then
X, yOU (at,) andx, yOL(A,t). S
Xy OU (uuit,) and xy O L(AA,tl).
Therefore for allzLI X[y we have)uA(Z) 2t, and
A (Z) <t thatis,

inf{ 41,(2): 2003} 2 min{ 1, (), 4 (v)}

And
sup{A,(2) :zOx0} < max{A, (x) A.(y)}

Which verify the conditions (i) and (iii) of Defition
3.1

Now, If b =min{:uA(a)’:uA(X)} for
x,adG, then axOU (u,t,). So
existy, LJU (,UA;tZ) such thatxJaly,. Also we

there
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havet, < min{/JA(yl)}. Therefore the condition
(ii) of Definition 3.1 is verified.

it we put t,=max{A,(a) A,(x)} then and
a,xOL(A,t,). So there existy, OL(A4;t,)
xUaly,
max{AA(yz)} <t,, and so the condition (iv) of

Definition 3.1 is verified.
This completes the proof.

such that and we have

Corollary 3.9. Let H be an H,-subgroup of an

H, -group G. If fuzzy sets/ and A are defined by
_ —J) By, xXOH

/J(X)—{ A(X)_{ﬂf, :DG\H

Where 0@, <a,,0< B,<f and a; + [ <1

for i =0,1. Then A={,u, /]} is an intuitionistic

G

xdOH
xJOG\H

a,,
a,

fuzzy H, -subgroup of and

U () =L (1),

Corrollary 3.10. Let X, be the characteristic

function of an H,-subgroup H of G. Then
AZ()(H,)(S,) is an intuitionistic fuzzy H, -
subgroup ofG.

Theorem 3.11. If A={,, A,} is an intuitionistic
fuzzy H, -subgroup ofG, then

#y(¥) =sup{@0[0,] x0OU (u, o)}

And A, (x) =inf{a0[0,1] :xOL(A,:a)}
Forall XxOG.

Proof Let d=sup{a0[0,} xOU (u, o)}

and let £>0 be given. Thend—&<a for
somea'D[O,]] such that xUJU (,uA;a). This

means thatd—& < i, (x) so that I < 41, (X)
since £ is arbitrary.We now show that/, (X) <0.
If ,UA(X) = [, thenxOU (,UA;,B) and so
BO{a0[0,4] :xOU (u,:a)}

Hence

tp(X)=B<sup{a0[0,} xOU (u, n)} =0

Therefore

tp(X)=5=sua0[0,] xOU (y, u)}
Now let 7 =inf {@0[0,1] :xOL(A,:a)} .
Theninf {@0[0,1] :xOL(A,;a)} <n+e

for any £€>0 and so a<n+& for some
a0[0,1 with xOL(A,;@). Since A, (x)<a
and € is arbitrary, it follows thatl, (X) <77.

To prove A, (X) 277, let A, (X) = &. Then

xO L(AA;Q‘) and thus

ED{aD[O,]] :xOL(A, ;a)} . Hence
inf{@0[0,1] :xOL(A,;0)} <&
ie.n<&=2,(x).

Consequently
A (x) =n =inf{aD[0,1] :xOL(A,;a)}
Which completes the proof.
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