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Abstract : In this paper.we give two kinds of neighborhoods of a fuzzy point and a fuzzy set and
give definition of (€'. &'V q')-fuzzy subgroups of a group based on the new neighborhoods
which is different from (a,B)-fuzzy subgroups of S. K. Bhakat and P. Das.
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Concept of fuzzy subgroups is introducted by A. Rosenfeld in 19711, In 1979,]. M. Anthong and
H. Sherwood redefined fuzzy subgroups by the use of t-norws!!). In [2],S. K. Bhakt and P. Das gave
definition of (a,B)-fuzzy subgroup and made some discussions for (& , € V q)-fuzzy subgroups,and
obtained conclusion that A is a (€ , € V q)-fuzzy subgroup of group if and only if Ai={z|x€ G and
A(x)>=A}is a subgroup of group G for any A € [0,0. 5],

In this paper,we give new neighborhoods of fuzzy point x; and fuzzy set A as following:

D€' ASA(xX)<A (D) xq A=A+ A(x) <1

Gz (€' Vg )AS T €A or 1q' A
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Based on the neighborhoods €' and ¢’ ,we are able to give new definiton of fuzzy subgroup of a
group G as following :

Definition 1. Let G be a group and A be a fuzzy subset of G. If

Dz, €' Ay, €' A= (2 mxier (€ 'V d' DA, for any x,yEG,t,rE€[0,1].

(iDx, €' A=>(x D (€' V')A, for any x€G.t€[0.1].
then A is called as a (é ", €'V q')-fuzzy subgroup of group G.

Theorem 1. Aisa (€',€"Vq' )-fuzzy subgroup of group G if and only if (1) A(xy)<<max{A
(), A(y),0.5} (2)AG ")<<max{A(x),0.5}.

Proof; Let Ais al €',€’' V' )-fuzzy subgroup of group G. _

(1)If there are z,y€ G such that A(xy)>max{A(zx),A(y),0.5} then there is¢ €[0,1] such
that A (xy) >t>max{A(x), A(y),0.5}it follows that € A,y €' Aand t>>0.5.Since A is a
(€', €'V q')-fuzzy subgroup of group G,s0 (xy).(€'Vq' )A,but Alzy)>t and t+A(xy) >2t>1
and consequently this is a contradiction. Hence A(xy)<<max{A(x),A(y),0.5} for any x,y €G.
(2) is clear.

On the other hand, let (1) and (2) of theorem 1 holds, let z,y € G and ¢, € [0,1] such that
z€'A,y. €' A,then

Alxy)<max{A(x),A(y),0. 5}<<max{t,r,0.5}.
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If max{s.r}<C0.5,then A(xy)<<0. 5 and consequently A(xy)+maxit.r}<{1.i. e 5 (LY maxirr
q' A.

I max{r.r}>==0.5,then A(xy)<<max{t.7},i. €. + (XY maete. €' A.

Hence (r3y) i (€'VQ' )AL e, (1) of definition | holds.

(ii)is clear.

Corollary. Aisa (€',€'Vq')-fuzzy subgroup of group G if and only if A(xy )<<max{A(x).
A(y),0.5} for any x,y€EG.

Theorem 2. Aisa (€',€ "'V q )-fuzzy subgroup of group G if and only if A'={x|x€G and A
(2)=r|}is a subgroup of G for any ¢ €[0.5,1].

Proof ;. let Abea (€',€'Vq' )-fuzzy subgroup of group G,For t€ fO 5,1]and z,y€ A',We
have

Alxy D<<max{A(x),A(y),0.5}<Xmax{s,0.5}=

and consequently xy '€ A',i.e. ,A' is a subgroup of group G.

On the other hand, let A’ is a subgroup of group G for any £€ [0. 5,1]. Assume that there are
Z, ¥, € G such that

Alxoy, ) >max{A(x,),A(3,),0.5},
then there is a t€ [ 0,1 Jsuh that
Alx,y, "D >t >max{A(x,)»A(y,),0.5},

it follows that :>A(x,).t>>A(y,) and t>>0. 5,and consequently x,€ A, y,€ A’ they x,y,”' € A’ and
A(x,y, ')<t. This is a contradiction. Hence A(xy ') <{max{A(x),A(¥).0.5} for any z,y€G,1i.
e..Aisa (€",€"Vq')-fuzzy subgroups of group G.

Definition 2. Let A be a (€',€'V gq')-fuzzy subgroup of group G.If A satisfies:

L€ A= (y ') (E'V ')A for any r.yEG and +€ [0,1],then A is called as normal (€', €'
V q' )-fuzzy subgroup of group G.

Theorem 3. Let Abea (€',€’V q')-fuzzy subgroup of group G.then A is a normal (€', €'V
q')-fuzzy subgroup of G if and only if A(y 'zy)<Cmax{A(x),0.5}.

Theorem 4. A is a normal (€', €'V q')-fuzzy subgroup of G if and only if A'= {r|x€G,A
(£)<<{t} is a normal subgroup of G for any +€ [0.5,1].
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