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I.  Introduction
The idea of fuzzy subgroups was initiated by Rosenfield [1]. Goguen [9] generalised the notion of
fuzzy subset of X to that of an L-fuzzy subset namely a function from X to a lattice L. Muthuraj et al. [10]
introduced the notion of Q-fuzzy set. Solairaju and Nagarajan [3] brought in the concept of Q-fuzzy groups.
Priya, Ramachandran and Nagalakshmi [7] extended this idea to Q-fuzzy normal subgroups. The concept of
“belongs to” and ‘ quasi coincident with’ between fuzzy point and fuzzy set was introduced by Bakhat and Das

[6] with the study of (e, S vq) -fuzzy subgroups and(e,evq)—fuzzy subrings. Herein, (e,evq)-Q-
fuzzy subgroup and normal subgroup are defined and some results obtained.

Il. Preliminaries

Definition2.1 : A mapping 1:GxQ — [0,1] where G is a group and Q a non empty set, is called a Q-fuzzy
set in G. For any Q-fuzzy set 4 in G and t e[O,l],the set U (,u,t) :{,u(x,q')zt,q' EQ} is called the
upper cut of 4.
Definition2.2 : A Q-fuzzy set 4 in a group G is called a Q-fuzzy subgroup if VX, yeGandq' €Q,
p(xy™,0")=min{u(x,q), u(y.q')}
Example2.3 : Let (Z, +) be the additive group and Q denotes the set of integers. Define
p:ZxQ —[0,1]withu(x,q") = {: 0'7_If x_|seven

=0.3if xisodd
forallq" in Q.
Then u isa Q-fuzzy subgroup of  Z .
Solution : (i) Let x, y be even, The x — y is even. Therefore ,u(X— Y, q) =0.7and

min{z(x,y), 1(y.q)} =min{0.7.0.7} =0.7so that z2(x—y,q)=min{x(x,q), x(y.q)}
(ii) Let x ,y be odd. Then x-y is even. . Therefore y(x—y,q)=0.7 and

min{z(x,q), #(y,q)} =min{0.3.0.3} =0.3so that x(x—Yy,q)>min{x(x,q), x(y,q)}
(iii) Let x be even (odd) and y odd (even). Therefore, x-y must be odd. Now

#(x—y,q)=0.3 andmin{z(x,q), u(y,q)} =min{0.7,0.3} =0.3 so that
p(x=y,q")=min{z(xq'), u(y,q')}.Thus,vx,y €(Z,+) and ' Q,
#(x—y,q")>min {,u(x, q'), u(y, q’)} . Hence  is a Q-fuzzy subgroup of Z.

DOI: 10.9790/5728-1206062333 www.iosrjournals.org 23 | Page



(e, € vq) -Q-Fuzzy Subgroups and Normal Subgroups

Example2.4 : Let us take the multiplicative group G where G = {l, -1, —i} . We define 11:GxQ — [O,l]
,where Q denotes the set of real numbers, by setting

,u(l, q') = 0.8,/1(—1, q’) = O.S,y(i, q') =0.3= ,u(—i,q') . Then u is a Q-fuzzy subgroup of G.
Solution: Clearly,

(U1 0) = #(-1a") =05, min{u(La"), u(-L9)} = 0550, u(1(-1) " ') = min {(L.q"), (1)}

#(117),9') = #(1,9") = 0.8andmin{ u(1,q'), 1(-1,9")} =0.8.50, (1), ') = min{ u(L,0"), (L")}

#(1G™),9") = u(-i,9") =0.3and min { 1(L,q"), (i, q")} = 0.3.80, (1), 0" ) = min {1 (L.q"), 12(i,0")}
#(1(i™).a')= u(i,q") = 0.3and min {x1(1,0"), «(~i,q")} = 0380, (1(i*),a') = min { (L"), (-, 0")}

u[( 1)(-1 q')=u(Lq) 0.8and min {4(-1,q'), u(~ m')}=0-5-80-u((—1)(—1)_1'Q’)Zmin{ﬂ(—lq')-u(—1ﬂ')}
#((-Di ) /') =03and min {(-1.q'), #(i,')} = 0.380, «((-2)i™, ') =min {us(-1 '), (1. 9")}

a((-1)( ) (<i,a')=03and min {xe(-1,'), 1(=i,")} =03.50,((-1)(=1) ") =min {e(-1.0"), u(. )}
(i™),0') = (L") =0.8andmin{x(i,q"), (i,q')} =0.3.80, (i ™), q") = min{ (i, q"), (1, 0")}

u(l ) (-1.0") =05andmin {y(i,q’) e(i,a')} = 0380, (i (1) ", ") = min {us(i, ), (-i.0)}
w((D)()" ") = (L o) =0.8and min {4a(=i, "), o(=i, ")} =0:3:80,pe( (<) (=i) ") 2 min {pe (=1, 9). e (=1,0)}

Thus,vx,y e Gandq' e Q,,u(xy_l,q') > min{y(x,q’),,u(y,q’)} . Hence, 4 is a Q-fuzzy subgroup of

0.
Definition2.5 : A Q-fuzzy set 1 of a group G is called a Q-fuzzy normal subgroup of G if VX,y€G and

qeQ.
w(yxq) 2 min{u(x.q"), 4(y.q)}

Or equivalently ,u(xy,q’) = ,u(yx,q')
Definition2.6: Let 4 be a Q-fuzzy set in a group G. Let us define,

FiGxQ->GxQ

[f(@q)=(xa,q)
A Q-fuzzy left coset , 4 is defined as, i =, f (u) . Likewise, the Q-fuzzy right coset is defined as
= T, (w).
It can be readily seen that,  £(Y,q") = #(X'y,q") and 1, (y,q") = u(yx*,q")V(y,q") e GxQ.
Definition2.7 : Let G be a group and Q a nonempty set. A Q-fuzzy point(X,q')t is a function defined as
tif(xa)=(y.a)

()(,q')t G XQ —> [O,l]WherE(X,q')t (y!q,) = {Olf (X q') - (y q')
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A Q-fuzzy point (X,Q"), is said to belong to Q-fuzzy set 4 i.e. (X,q')t e uif ,u(X,q') >t and a Q-fuzzy
point (X,Q"), is said to be quasi coincident with a Q-fuzzy set 4 written as (X,q')t qu if,u(X,q')+t >1.
It (x,9"), € &,0r(x,q"),qu, we write (X,q"), €vqu.

1. (& e vq)-Q-fuzzy subgroup
Definition3.1 : Let G be a group. A Q-fuzzy subset 1:GxQ — [0,1] is called (e, € \/q)
-Q-fuzzy  subgroup of G if  (x0') €u(y.q), e,u:>(xy’1,q’)m(
m(t,s) = min{t,s}.

Theorem3.2: Intersection of two (e, 1S \/q) subgroups of -Q- fuzzy a group G, is again a (e,e vq) -Q-fuzzy
subgroup of G.
Proof: Let ,uand vV be two (e, (S vq) -Q-fuzzy subgroups of a group G.

) evqu where

Let, (X, q), € v, (Y,d), € (£ ~v)where,t,s [0,1]
So,(x,0), € un(Xd), €V, (y,q); € un(y,q)s ev

= (%9),(y,9); € £~ (%91, (Y,0), €v

= (Y0 €VILAXY 0 )y €VAV

=LY 0y € v Y A)VAFALY 0 ey €V V(YT A)AVE
=>{y 7 a) ey a) evivilxy ™, a)au A (xy™,q)qv}

= (xy,0) e (unv)v(xy™,a)q(unv)

= (xy ™", a) eva(unvy)

Hence the proof.

Remark3.3: i) The result can be extended to a family of(e, S \/q) -Q-fuzzy subgroups.

ii) However, the union of two (e,e vq) -Q-fuzzy subgroups of a group G is not necessarily a (e, S \/q) -Q-
fuzzy subgroups of G.

Theorem3.4: A Q-fuzzy subset £ ina group G is a Q-fuzzy subgroup of G if and only if fisa (e, e) -Q-fuzzy
subgroup of G.

Proof: Let s be a Q-fuzzy subgroup of G. Let x, yeG such that (X,q')t € /J,(y,q’)t € 1 where

t,se [0.1] Then 2(%,q')=t, 1(y,q')>s.

Now z(xy™,a')2min{u(x,q), u(y.q)} zmin{t,s} =m(t,s)= (xy‘l,q’)m(t]s) ceu= uis a
(e, e) -Q-fuzzy subgroup of G.

Conversely, let tibe a (e, e) -Q-fuzzy subgroup of G. Let x,yeG. Let ,u(X,q') :'[,,u(y,q')ZSWhere
t,s 6[0.1] .Then,

1(x,9')=t, u(y,q')=s :>(X,q')t e,u,(y,q')t € 1, where ftisa (€,€)-Q-fuzzy subgroup of  G.
So, (Xy’l, q’)m(t’s) € u(xy’l, q') = m{t,s} = min{y(x,q'),,u(y,q’)} = W isa Q-fuzzy subgroup of G.

Remark3.5: If i is (e, e) -Q-fuzzy subgroup of G then itisalso a (e, S vq) -Q-fuzzy subgroup of G.

DOI: 10.9790/5728-1206062333 www.iosrjournals.org 25 | Page



(e, € vq) -Q-Fuzzy Subgroups and Normal Subgroups

Theorem3.6: If pisa (q,q) -Q-fuzzy subgroup of G then £ isalso (e, e) -Q-fuzzy subgroup of G.

Proof: Let i be a (q,q)-Q-fuzzy subgroup of G. Let x, ye G such that (X,q')t e,u,(y,q')t € 11 where
t,se[0.1].Then, (X, ") =t, 11(y,q') =5 =(x,q')+5>t, (Y, Q") +5 >, for anyd >0

= u(x,q')+1-t+6>1, ,u(y,q’)+1—s+5>l,:>(x,q')(1_t+5) qy,(y,q’)(l_s+5) qu.But 4 is a
(q, Q) -Q-fuzzy subgroup of G. So,

-1 A7
(Xy ’q )m(
= u(xy™,q)+1+5-M(t,5)>1= u(xy™,q') > M (t,s) -5 2 m(t,s)

where 9§ is arbitrary.

= (Xy_l, Q')m(tys) EU= U isa (e, e) -Q-fuzzy subgroup of G.

qu = u(xy™,q')+m(l+5-t1+5-s)>1

1-t+9,1-s+5

Theorem3.7: A Q-fuzzy subgroup win G is a (e,evq) -Q-fuzzy subgroup of G if and only if
#(xy.q') = min {£(x.q'), 4(y,q'),0.5}vx,y €G

Proof : Let p bea (e,ev q) -Q- fuzzy subgroup of G.

Casel: Let min{,u(x,q'),,u(y,q')}<0.5.

Then, min{z(X,0'), (y,q'),0.5} =min{z(x,q'), z2(y.q')}. If possible, let
1(xy™,q") <min{u(x,q), 2(y,q")}. Let us choose a real number t such that

p(xy ™) <t<min{u(xq'), x(y.q')}

= u(%,q) >t 4(y,q) >t =(x9'), € a(y,q'), e . But p(xy*,q')<t=(xy*q') ex and
u(xy ™t q)+t<2t < 2min{y(x,q’),y(y,q’)} <1, a contradiction to the fact that pis a (€,€vq) -
Q-fuzzy subgroup of G. Thus we must have y(xy‘l,q’)zmin{y(x,q'),,u(y,q')}=
min{z(x,q'), u(y.q'),0.5} VX, y €G.

Case Il : Let min {,u(x,q'),,u(y,q')}ZO.SVX,yeG. Then min {,u(x,q'),,u(y,q’),OB}=O.5 If
possible, let y(xy’l,q'>< min{y(x,q'),y( y,q'),O.S} =0.5. Therefore ,u(X,q')ZO.S and
1(y,9')=05 :>(X,q')0.5 Eu, and(y,q)o_5 € /L, But ,u(xy’l,q’) < 0.5:>(Xy’1,q')0l5 ¢ 1 and so
y(xy’l,q’)+0.5<0.5+0.5:1, a contradiction to the fact that , isa (e,evq) -Q fuzzy subgroup of G.
Hence we have, ,u(xy’l, q') >0.5= min{,u(x,q'),u(y,q'),O.S} .

Conversely, let ,u(xy‘l,q’) > min{y(x,q’),q(y,q’),O.S}

Let VX,y€G such that (X,q’)t ey and (y,q')S eu where t,5€[0,1]. Then £(X,q)>t and
p(y.9)zs=min{u(x,q'),u(y.q)}=m(t,s). But

a(xy™,q')zmin{u(x,q'), #(y,q'),05} =m(t,s,0.5)

If m(t,5)<0.5 then m(t,s,0.5)=m(t,s).So, u(xy™,q') 2 m(t,s):(xy‘l,q')m(tys) cu.
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If m(t,s)>0.5 thenm(t,s,0.5) =05 .So, u(xy *,q') 205= u(xy™,q') +m(t,s) 2
0.5+m(t,s)>1.

= (xy—l, q,)m(t | qﬂ.SO(xy‘l’ q,)m(t,s) evqu. Therefore, pisa (e,e vq)— Q fuzzy subgroup of G.

,S

Theorem3.8 : If the Q-fuzzy subgroup £ of Gisa (e, € vq) -Q-fuzzy subgroup of G and ,u(xy_l, q’) <05
VX e G, then i isalsoa (€,€) -Q-fuzzy subgroup of G.
Proof: Since, M s (e, IS vq) -Q-fuzzy subgroup of G, VX, ye G,
p(xy™,q)zmin{u(x,q'), u(y,q')} = 05> u(xy™,q’)zmin{u(x.q"), u(y.q')}
= (x,q')<0.5and £(y,q")<0.5. Now let (X,q’)t ,(y,q')s € uWwhere t,s e [O,l].
Then £(x,9")>t, u(y,q')>s iet<055<05=m(t,s)<0.5.
suisa (€evq) Q-fuzzy subgroup of G, (X,q')t € /,z,(y,q')s eu
= y(xy‘l,q’) >m(t,s)or ,Lz(xy"l,q')Jr m(t,s)>1. Since, mM(t,s)<0.5 we must have in both
situations, y(xy‘l, q') >m(t,s). Therefore 4 isalsoa (€,€) -Q-fuzzy subgroup of G.
Theorem 3.9: Let 1 be (e,e vq) -Q-fuzzy subgroup of G and g € G .Then, : ,Ug_1 isalso a
(€,€VvQ) -Q-fuzzy subgroup of G.
Proof: Let (X,Q"), € g,ug,l,(y,q')s € g M 1 where £, €[0,1]. Then,

(g, ) 0) 2t (g4 )(Y,0) 2 5= p(97'%0,0") 2 t, (9 7y0,0) 2 5= (979,90, € 1.(97Y9,9) € u

Since, isa (e, S vq) -Q-fuzzy subgroup of G,
1((97xa)(g7yg) ™, a') = m(t,s) v 4((97x@)(9 'yg) . q') + m(t,5) > 1......(A)

Now,

1((97x9)(97'y9) ™ a") = (a7 xa)((y9) *9).9') = 1((97xg)(g "y "0).0') = (9 (xgg 'y *)9.q")

=u(97 0y 9,0') = (ga, )0Y ™)
Therefore from (A),
(gyg,l)(xy’l, q') >m(t,s) v (gyg,l)(xy’l, q’)+ m(t,s) >1

Therefore, . ,ug,1 is also a ( €, € v(q) -Q-fuzzy subgroup of G.

V. Homomorphism of (e,e vq) -Q-fuzzy subgroup

Theorem4.1 : Let of be a homomorphism. If ,u' be a (e,evq) -Q-fuzzy subgroup of
f:GxQ —>G'xQ then (y') isa (e,e\/q) -Q-fuzzy subgroup of G.

Proof : We recall that ' (,u') as defined as (™ (,u’))(x,q') =,u'( f (x),q’) V(X,q) e GxQ where

Ll isa (e,e \/q) -Q-fuzzy subgroup of G’ .LetX,y G
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t,(y,q’)s e (1) vt,s €[0.1]implies

%q) >t (F(#)(y,9')=s

)=t (F(y).0)=s

’q') #(F(y).a), e

=(F0(T) ") entor (FO(F() ) au

(Since ,u’ ofa (e € vq) -Q-fuzzy of subgroup of G)

’( (X)(f(y)™.q )>m(t s)or ,u( (x)(f(y))‘l,q’)+m(t,s)>1
= 4/ (f(x) F(y ). a')=m(t,s) or #/(£(x)F(y™).q')+m(t,s)>1
’(f(xy )>m (t,s)or ,u( (xy)_l,q’)+m(t,s)>1

= (7 () (xy )>m(t syor (f(«))(xy™.q')+m(t,s)>1

= (), € P or () af (k)

= f- ( )lsa (e,evq) -Q-fuzzy of subgroup of G

Theorem4.2 : Let T:GxQ —)G'xQ be an epimorphism, where G and G” are two groups, and Q, a non-
empty set. If (y') isa (e, € vq) -Q-fuzzy of subgroup of G where ' is a Q-fuzzy subgroup of G’ then
Lisalso a (e, e vq) -Q-fuzzy of subgroup of G'.

Proof : Let U,V eG'S.t(u,q')t ,(v,q’) € ' wheret,s E[O.l]. Now a f being onto
3, yeG,st.f(x)=u, f(y)=V.Since 1’ isaQ-fuzzy subset of G,

w(u,q)=t, 4 (v,q')=s
= (1(x).0)2t, (T (y).q)=s
(1 ()0t 201 e
=(xq), e F () of (v.a), € f7(x)
where f~ ( ) isa eevq -Q-fuzzy of subgroup of G.
A q) (w0 or(xy 9) s
=(f" )( ) or (- ( ))(W ’Q)+m(t,5)>1
( ) )ory(f( xy ™), q')+m(t s)>1
'(f x)f )2 ts)ory(f(x)f( ) ’)+m(t,s)>1
= ' (F(x)(F(y)) q) m(t,s)or &'(f(x)(f(y)™q')+m(t,;s)>1
= u'(uw?,q)zm (uv Lg')+m(t,s)>1

!

)(f
q)zm
( ) eu oru (uv’l,q’) q,u

= isa (e q) -Q-fuzzy of subgroup of G
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5.0 (e, S vq) -Q-fuzzy normal subgroup
Definition5.1 : A Q-fuzzy set ,u:GxQ—)[O.l] where G is a group and Q a non-empty set is called
(e, S vq) -Q-fuzzy normal subgroup of G if

(X,q')t € y,(y,q’)s EU= (XyX’l, q')m(t's) € v(gu where m(t.s) = min{t,s}.

Theoremb5.2: The intersection of two (e,evq)-Q-fuzzy normal subgroups of G is a (e,evq)-Q-fuzzy

normal subgroup of G.
Proof: Similar to that of Theorem 3.2.

Remark 5.3:i) The result can be extended to a family of (e, S vq) -Q-fuzzy normal subgroups of G.
ii) However, the union of two (e, S vq) -Q-fuzzy normal subgroups of G is not necessarily a

(e, S vq) -Q-fuzzy normal subgroup of G.
Theorem5.4 : A Q-fuzzy subset 4 in a group G is a Q-fuzzy normal subgroup of G if and only if fis a

(e, e) -Q-fuzzy normal subgroup of G.

Proof: Let 4 be a Q-fuzzy normal subgroup of G. Let X,y €G, ' eQ,S.t.(X,q')t eu,(y,q')S Eu,
where t,Se[O.l] Then, 1(x,q)=tand £(y,q')=s.

Now, z(xyx*,q’) = min{u(x,q"), u(y,q')} = min{t,s} =m(t,s)

= (ny’l, q')m(t‘s) EU= Uisa (e, e) -Q-fuzzy normal subgroup of G.

Conversely, let u be a (e, e) -Q-fuzzy normal subgroup of G. Let X,yeG, q'eQ, s.t.y(x,q’)zt
and z(y,q') =swheret,s €[0.1].

Then £(X,q")>tand £(y,q')>s.

:>(X,q')t € pand (X,q')S €U Since 4 is a (e,e)-Q-fuzzy normal subgroup of G, we have
(ny_l’q,)m(t,s) €A

= w3y, q') zmit s} =min{u(x,q), 1(y.9)}
= W is a Q-fuzzy normal subgroup of G .

Theoremb5.5 : If pisa (q,q) - Q-fuzzy normal subgroup of G then tisa (e, e) -Q-fuzzy normal subgroup
of G.
Proof : Let 1 be a(q, q) - Q-fuzzy normal subgroup of G.

Let X,y €G and q€Q,st.(x,q'), €(y.q'), € u where t,5€[0.1].

Then, 2¢(X,9")>t, u(y,q')=s.

= u(%,9')6>t,u(y,q")+5>sforany 5 >0

= u(%,q)+1-t+5>1Lu(y,q)+1-s+5>1

= (X0 G (Y 0 ) O

Since puis a (q,q) - Q-fuzzy normal subgroup of G, (ny’l,q’)

m(1-t+8,1-s+5)=min{l-t+5,1-s+5}

) Ju where

m(1-t+8,1-s+8
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= u(xyx*,q')+m(l-t+5,1-s+5)>1
=7 ny_l,q' +1+5—M(t,s)>1where M(t,s):max{t,s}

>M
>M (t,s) as J is arbitrary.
= p(xyx*,q')=m(t,s)as M(t,s)>m(t,s)

( )

( )

= u(xyx*,q)
()

( )

)

mies) < H

= uisa (e, e) -Q-fuzzy normal subgroup of G .

Theoremb.6 : A Q-fuzzy normal subgroup £ of Gisa (e, S vq) -Q-fuzzy normal subgroup of G if and only if
p(xyx*,0")=min{u(x,q"), 1(y.q'),05} vx, y €G.

Proof : Let £ bea (e, e \/q) -Q-fuzzy normal (QFN) subgroup of G.

Case I : Let, min{z(x,q'), u(y.q')} <05 VX, y€G.

Then, min{ z(x,q'), 22(y.9'),0.5}=min{z(x,9"), u(y.q')}

If possible, let ,u(xyx’l,q') <min {y(x,q'),y(y,q')}. Then, 3 areal number t such that,
p(xyxq) <t<min{u(x,q'), u(y.q')}

= u(x,q)>t,u(y,q")>t

=(xq), ew(y,q'), e u

Now ,u(xyx_l,q')<t

:>(xyx‘1,q’)t eu

and y(xyx_l, q’)+t <2t <2min {,u(x, q’),,u(y,q')} <2x0.5=1 ,acontradiction to the fact that  is a

(e, S vq) -Q-fuzzy normal subgroup of G. Hence, we must have,

w07z min (e (%, "), (3,0} = min {e (%, "), 1(¥,9).0.5}

Case Il : Let min{z(x,q'), u(y,q')} 205 vx,y €G.
Then, min{(x,q'), #(y,9'),0.5}=0.5
If possible, let ,u(xyx’l,q') < min{y(x,q’),y(y,q'),O.S} =05
S u(x9)=05, 1(y,q')=05
= (% 0)ys €(¥:0 )y € 1
Now ,u(xyx‘l,q’) <05
= (xyx‘l,q')ol5 & 1
and y(xyx‘l, q)+0.5< 0.5+0.5=1, a contradiction to the fact that p is a (e,e vq) -Q-fuzzy normal

subgroup of G. Hence, we must  have,

(xyx*,q')=05=min{u(x,q'), 4(y.q'),0.5}
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Conversely, let, y(xyx’l,q') > min{y(x,q’),y(y,q'),O.S}
Let ,u(X,q')t e,u,(y,q')S € u where t,S e[O.l].

Then, ££(%,9')>t, 11(y,q') >
=min{u(x,q'), u(y,q')} = m(t,s)

But 4(xyx,q") = min{u(x,q), u(y,q'),0.5} > m(t,s,0.5)
It m(t,s,)<0.5then m(t,s,0.5)=m(t,s)st.
m(xyx,q')=m(t,s) = (xyx’l,q’)m(tvs) eu

It m(t,s)>0.5then m(t,s,0.5)=0.5st.
y(xyx‘l, q’) > 0.5:>y(xyx‘1,q')+ m(t,s)>0.5+m(t,s)>1
= (yxq) | au

Thus, (nyfl, q')m(t,s) equ = pisa (e,e vq) -Q-fuzzy normal (QFN) subgroup of G.

Theoremb5.7 : of Q-fuzzy subgroup g of G is a (e,evq) -Q-fuzzy normal subgroup of G and
y(xyx’l, q') <05 VX,yeG then pisalsoa (e,e) -Q-fuzzy normal subgroup of G.

Proof : Since ¢ asa (e,e vq) -Q-fuzzy normal subgroup of G, VX,y e G

p(xyx,q") = min{u(x,0), u(y.q')}

=05>min{u(x.q'), u(y.q')}

= 1(x,9')<0.5 and x(y,q')<0.5

Let (X,0), € 4,(Y.q"), €  wheret,s €[0.1].

Then £(X,0')>t, 1(y,q') =5
=1<05,s<0.5

=m(t,s)<0.5

Since U isa (e,evq) -Q-fuzzy normal subgroup of G, VX, Yy € G

(%), € .(y.9"), € £ = p(xyx™,q') Zm(t, ) or w(xyx*,q)+m(t,s)>1

Since, M(t,s)<0.5 we must have ,u(xyx_l,q')z m(t,s) so that p is a (€,€v() -Q-fuzzy normal

subgroup of G.
Theorem 5.8: Let 1 be (e,e vq) -Q-fuzzynormal subgroup of G and ¢ &G .Then, g,ug_l is also a (

(NS vq) -Q-fuzzy normal subgroup of G.
Proof: Let (X,Q"), € g,ug,l,(y,q’)s € M1 Where 1,S €[0,1]. Then,

(g, ) A) 2t (g4 )(Y,0) 2 5= p(97'%0,0") 2 t, (9 7y0,0) 2 5= (979,90, € 1.(97Y9,9) € u

Since, isa (E, € vq) -Q-fuzzy normal subgroup of G,
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#((9™x9)(gya)(g ' xg) *,a') = m(t,s) v 1((9*xa)(9 ' y9)(g *xa) *,q')+ m(t,s) >1......(B)

Now,

#((97x9)(97™y9)(97x9) ™, a') = ((97*xa) (9 "y9)((x9) " 9).9") = 1((9x9)(g "ya)(g "x"0).q')
= (97 (x99 y99 *x )9, q") = (97 (xyx )9, 0') = (g 41, )yx )

Therefore from (B),

(g4, ) (X7 @) 2 Mt ) v (g 4) (X0 +m(t,s) > 1

Therefore, o ,ug,l is also a ( €, € v(q) -Q-fuzzy normal subgroup of G.

V. Homomorphism of (&,evq) -Q-fuzzy normal subgroup
Theorem6.1: f:GxQ —>G'xQ be a homomorphism, where G,G’ are two groups and Q, a non empty

set. If 1’ isa (e,evq) -Q-fuzzy normal sub group of G’ then (/) is also a (e,evq) -Q-fuzzy
normal subgroup of G.
Proof : Let us recall that f (') is defined as

(fﬁl(,u'))(x,q'):,u'( f (x),q') V(X,q')erQ where ' is a (e,evq) -Q-fuzzy  normal
subgroup of G.
Let X,yeG and q'€Q .Then, (x,9'),.(y,q"), € f*(x') Vt,s€[0.1]

implies (f‘l(,u’))(x,q')zt,(f‘l(,u’))(y,q')ZS

= i (F0).0)zt(1(y).0)2s

(f(x) q) ( ( ) ) e 1 where ' isa (e,e q) -Q-fuzzy normal subgroup of G'.
@), )
q
q

-1

so,(<> cut or (101100, 0w

()7, )
f(x )2 ory( (x)f(y)f(x ) . ')+m(t,s)>1
) ory( (x)f(y)f( ) ')+m(t,s)>l

)

=4 f(x
’(f y f(x
=u(f(x
=4

" f( (xl) q') m(t ory( f(xl) q’) m(t,s)>1
' f(xyx‘l),q')Zm(t, ) ry(f(xyx )+m t,s)>1
:>(f Y(u ))( 1q’)z (t,s ory( )( )+mts) >1

= (xyx” ,q) et (u') or (xyx*,q )(t’s)qf‘l(y’)

:>(xyx ,q) ) evgf ™ (,u ):> f~ ( ') is (e,evq) -Q-fuzzy normal subgroup of G

Theorem6.2: F:GxQ —G'xQ be a homomorphism, where G and G°  are two groups and Q, a non
empty set. If f (,u') is a (e,evq) -Q-fuzzy normal subgroup of G’ then ,u' is also a (e,evq) -Q-
fuzzy normal subgroup of G'.

Proof : Let U,ve G’ st. (u,q’)t ,(u,q')s € 1 where t,S E[O.l].
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Now f being onto, Ju,ve G’ S.t.f( ) u and f( ) V.Since ' isa (e,evq) -Q-fuzzy normal
subgroup of G, (u q )>t Y7, (V q )Z

= (1(0.a)ztu(f(y).a)zs

= ()0 21 () (10)zs

:>(X,q')t ef™ (y'),(y,q')s ef™ (1) where f_l(,u') isa (e,evq)-Q—fuzzy normal subgroup of G.
So, (xyx‘l,q’)m(t‘s) e f(u)or (xyx‘l,q’)m(tys) qf * ()
(

= (7 () yx ') zm(ts) or /(£ () (xyx ")+ m(t,s)>1

—
><I
i
~—
\
—~
~—+
~—
(@) ~
—
N
—_—
—
—~~
~—
—h
—~~
<
N—"
—
—_
x
iR
P~~~

q
m(t;s) or #/( () f(y)f(x)".q)+m(ts)>1
= /'(uu,q’)zm(t,s) or 4/ (uvu™,q')+m(t,s)>1

= (uvu’l, q') evau' = u'is a(e, € \/q) -Q-fuzzy normal subgroup of G".

m(t,s)

References
[1]. A. Rosenfield, Fuzzy Groups, J. Math. Anal. Appl. 35 (1971), 512-517.

[2]. A. Solairaju and R. Nagarajan, A New Structure and Construction of Q-fuzzy groups, Advances in Fuzzy Mathematics, VVol. 4(1),
(2009), pp 23-29.

[3]. A. Solairaju and R. Nagarajan, Q-fuzzy left R-subgroups of near rings w.r.t. T-norms, Antarctica Journal of Mathematics. 5, (1-2),
2008.

[4]. K. H. Kim, Y. B. Jun, Normal fuzzy r-subgroups in near rings, Fuzzy Sets and Systems, 121 (2001) 341-345.
[5] K. H. Kim, Y. B. Jun, On fuzzy R-subgroups of near rings, J. fuzzy math. 8 (3) (2000) 549-558.

[6]. S. K. Bhakat and P. Das (E, € VQ) -fuzzy subgroup, Fuzzy Sets and Systems, 80 (1996), 359-368.

[7]. T. Priya, T. Ramachandran, K. T. Nagalakshmi, On Q-Fuzzy Normal Subgroups.

[8]. V. Murali, Fuzzy Points of equivalent subsets, Inform Sci, VVol. 158 (2004), 277-288.

[9]. J.A. Goguen, L-Fuzzy sets, J. Math.Anal.Appl.18, (1967) 145 -174.

[10]. R. Muthuraj,et al. Anti Q-fuzzy BG-ideals in BG- Algebra, International Journal of Computer Applications, (0975- 8887) VVolume 4
No-11,August 2010.

DOI: 10.9790/5728-1206062333 www.iosrjournals.org 33| Page



