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Abstract

In this paper, we introduce some properties of an intuitionistic normal fuzzy m-subgroup of m- group
with m-homomorphism and isomorphism. We study the image, the pre-image and the inverse mapping

of the intuitionistic normal fuzzy m-subgroups.
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1 Introduction

N 1971 Rosenfeld. A [8] introduced the con-
I cept of fuzzy subgroups. In 1981 Wu [10] stud-
ied the normal fuzzy subgroups. Gu. Wx et al
[3] further studied in 1994 the fuzzy groups the-
ory and gave some new concepts such as fuzzy
m-subgroups, normal fuzzy m-subgroups. Sev-
eral mathematicians have followed them in inves-
tigating the fuzzy m-subgroups in [5, 6, 9].The
intuitionistic fuzzy set idea was first published by
Atanassov [1, 2] as a generalization of the fuzzy
sets notion. The basic concepts of intuitionis-
tic fuzzy subgroups are in [4, 7]. In this paper,
we introduce some properties of an intuitionistic
normal fuzzy m-subgroups of m-groups with m-
homomorphism and isomorphism and we study
the image, pre-image and other properties in this
subject.
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2 Preliminaries

Definition 2.1 [3/ Let G be a group,M be a set,
if

(i) mz e G VYze G, x € M.

(il) m(zy) = (mz)y = z(my) Vz,ye G, x € M.

Then m is said to be a left operator of G, M is
said to be a left operator set of G. G is said to be
a group with operators. We use phrase "G is an
M-group” in stead of a group with operators. If
a subgroup of M-group G is also M-group, then
it is said to be an M subgroup of G.

Definition 2.2 [1] An intuitionistic fuzzy subse
win a set X is defined as an object of the form
po={< z,6,(z),\y(z) >;2 € X}, where 6, :
X — [0,1] and A\, : X — [0,1] define the degree
of membership and the degree of non- membership
of the element x € X respectively and for every
x € X satisfying 0 < 6,(z) + Au(z) < 1. All
the intuitionistic fuzzy sets on X are written as

IFS(X)for short.
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Definition 2.3 [11/Let X, Y be a non empty
classical sets, ® : X — Y be a mapping and
p = {y € Y., 0,(y),\u(y)} be an intuition-
istic fuzzy set on' 'Y (u € IFS(Y ) \II;I
IFS(Y) — IFS(X ) is the inverse mapping
induced by ® , the pre- image \Ilgl(u) =
{v € X; Ug'(6,)(2), Vg'(\)(@)}. Where
U (0,) , Uyl (M) obey the classical extension
principle of Zadeh. L. A.

Definition 2.4 [11]Let X, Y be a non empty
classical sets, ® X — Y be a mapping
and p = {y € Y, 0,(y), \u(y)} be an in-
tuitionistic fuzzy set on Y (un € IFS(Y )
Vg : IFS(Y) — IFS(X ) is the inverse map-
ping induced by @, the image Vo(p) of pis
an intuitionistic fuzzy set on Y, and define
Vo(p) ={y €Y; Vo(6,)(y), Yao(Au)(y)} Where

Sup{,(2); ®(x) =y, € X}

Ta(G)) =4 T W7

0; @ '(y)=¢

Inf{du(2); @(z) =y, x € X};
Wa(A)(y) = M y) # ¢

0; Oy =¢

Definition 2.5 Let G be an M -group and pbe an
intuitionistic fuzzy group of 6,(mx) > 6,(x) and
Au(mz) < Ay(x) for all x € Gand m € M then
W is said to be an intuitionistic fuzzy subgroup
with operator of G. We use the phrase p is an
ntuitionistic fuzzy M -subgroup of G.All the intu-
itionistic fuzzy M -subgroups on Gare written as
IFMS(G)for short.

Example 2.1 Let H be M -subgroup of an M -
group G and let i be an intuitionistic fuzzy set in
G defined by.

0.8 ;z € H,
u(z) =

0 ;otherwise

04 ;xz€H,
Au(z) =

0.6 ;otherwise

For all x € G. Then it is easy to verify that u
18 an intuitionistic fuzzy M-subgroup of
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Proposition 2.1 If u is an intuitionistic fuzzy
M -subgroup of an M-group G, then for any x,y
eGandm e M

18, (m(ey)) > min{5,(ma) , 8,(my)} and
A (m(ay)) < maw {A, (ma) , A, (my) } 2- 5,
(ma™1) < 8,(z) and A\, (ma™t) <\, (2).

Definition 2.6 Let G be m-group, p be an in-
tuitionistic fuzzy m-subgroup of G, then u is
called intuitionistic normal fuzzy m-subgroup if
Su(m(zyz™1)) > 6,(my) and A, (m(zyz~t)) <
Aam(xy)for all x,y € G and m € M. All the
intuitionistic fuzzy M -subgroups on Gare written

as INFMS(G)for short.

Definition 2.7 [5/Let G1 onto G2 be two m-
groups, ¥ be a homomorphism from G1 onto G2.
If ®(mzx) = m ®(z) for all z € G1 and m € M,
then W is called m- homomorphism.

3 M-Homomorphim and iso-
morphism for intuitionistic
fuzzy m-subgroups

Theorem 3.1 Let G1,G2be m-groups, &
G1 — G2 be m-homomorphic mapping. If p
€ IFMS(G1), v € IFMS(G2). Then ¥g(u) €
IFMS(G2) and V3'(y) € IFMS(G1).

Theorem 3.2 Let G1,G2be m-groups, @
G1 — G2 be m-homomorphic mapping. If u
be intuitionistic fuzzy m-subgroup of G1. De-
fine for any x € Gl,then u=' € IFMS(G1)
and pt58,-1(2) = du(z ), A1 (x) = Au(z™Y
and Wa (i) = (Vo)L

Theorem 3.3 Let G1,G2be m—groups, &
G1 — G2 be m-homomorphic surjective map-
ping. uw € IFMS(G1)  then VYg(u) €
IFMS(G2).

Proof. By Theorem 3.1, clearly we have Wg(u) €
IFMS(G2).We need to prove the normality
fuzzy for Ug(u), for any yl,y2 € G2,m € M
by the extension principle, ® Gl — G2
is m-homomorphism surjective mapping. This
means that ®(G1) = G2, @ (myl) # ¢ and
O~ (my2) # ¢, @7 (m (yly2yl™")) # ¢ and we
have

g (dn)(m(yly2yl™t)) = sup
z€®~1(m(yly2yl—1))

(5# (Z)
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Vg (on)(my2) = sup  O0u(z) For all mz2
z€P~1(my?2)
€ & !(my2)) and for all mxl € ® (myl),

then(mz1)~t € @ Y((myl)~! )sincen €
IFMS(G) We get du € (m(zlz2z171))
> 6w (mzx2), as ® is m-homomorphism then
d(m(z1z2217 ) = m(P(21)®(2x2)@(x17) =
m(®(z1)®(22)(®(x1))~! = m(yly2yl~!). Con-
sequently m(x1x2 x171 ) € @ 1 (m(yly2yl™t)),
therefore sup ou(z) >

z€®(m (yly2yl—1))

sup Su(m(zlz2z171))
mzle®—1(myl).mz2ed—1(my2)
> sup du(ma2)
ma2€®—1(my?2)

This means that Ue(du)(m (yly2yl™') >
U (ou)(m y2) for all yl,y2 € G2,m € M. On
the other hand, similarly yl,y2 € G2,m €

MOt (myl) # ¢ and @ '(my2) # ¢,
O (m(yly2y1l™t)) # gand ma2 € d~1(my2),
mal € &~ 1(myl)then (mal)~! €
®~1((myl)~Hand Au(m(zlz2z171)) <
A 2),th inf A <
N AR N
inf A lz22171

mxleé—l(myll)l.lmeECD—l(my2) M(m(x v ))
< inf Au(ma2)

mz2€®—1(my2)

This means that Ue(\,)(m(yly2yl™t)) €
Ug(Ay)(my2) for all yl,y2 € G2,m €

M HenceVg(p) € INFMS(G2).

Theorem 3.4 : Let G1,G2 be m-groups, ® :
G1 — G2be m-homomorphism mapping. If v
€ INFMS(G2), then U3t (y) € INFMS(G1).

Proof. By Theorem3.1 ¥ '(y) € IFMS(G1),
thus we need to prove the normality fuzzy. Since
v € INFMS(G2) for any z,y € Gl,m € M

from the extension principle, we obtain
Vo (8 (m(zyz™)) = (5,)(@(m(zyz~))) =
5, (m(®(x).0(y).D(x 1)) —
0y (m(®(2).D(y).2(x)"") > §,(mP(y)) =

Vo (dy)(my).

Similarly we get Ug'(\y)(m(zyz')) =
(M) (@(m(zya—1))) =
Ay (m(@(2) @ (y) (2 ~1)) =X, (m(2(x)2(y)2(x) ")
< A(m®(y)=Ts()\,)(my), thereforeWy'(y) €
INFMS(GL).

Theorem 3.5 Let G1,G2 be m-groups, ®
G1 — G2be m-homomorphism mapping. If p
€ INFMS(G2), then u=' € INFMS(G1) and

Vg (u=') =(Wa (1)) .
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Proof.

Let p be intuitionistic fuzzy m-subgroup of G1,
then ' = {< z € GL;6,-1(mx), A, (ma),m €
M >}where §,-1(mz) = 0u(mz~"') and A,-1(mz) =
Ay(maz™t) sincep € INFMS(G1) and by The-
orem3.1. We knowp™! € IFMS(G1), for any
v,y € Gl,m € M we have §,-1(m(zyz~1)) =
b (m(zyzr 1)) > du(m(zya) > bu(my) =
S-1(my™) > 8,-1(my) and A, (m(zyz~t)) =
Na(m(zyz) 1) < Ag(mlayz ) < Au(my) =
A—1(my™') < A -1(my).Then p is intuitionistic
normal fuzzy m-subgroup, consequently we get p~!
€ INFMS(G1) by Theorem 3.3 we have g (u)€
INFMS(G2), thus Ug(p™t) € INFMS(G2) and¥q
(ne IFMS(G2),Vg(u=t) € IFMS(G2) utilizing
Theorem 3.1 we Wg (1)) = (Ug(p)) L.

Corollary 3.1 Let G1,G2 be m-groups, ®
Gl — G2be m-homomorphism mapping. If v €
INFMS(G2), then (W51(7))" = 05" (v1)

Theorem 3.6 : Let G1,G2 be m-groups, ® : G1 —
G2be an isomorphic mapping. If p € INFMS(G1),
then U3t (Vg (1)) = p,

Proof. Let x € G1,m € M and®(mz) = my as D is
an isomorphic mapping ¥~!(my) = {ma},applying
the extension principle we obtainlllg1 (Tg
(0un))(mz) = Vo (dn)((mz)) = We(du)(R(my) =

Giup( : O (max) = bu(ma)

Ul (T (W))(mx) = Ve(\)(R(mx)) =
VoA (@) = il A(ma) = Au(mo)
Hence V' (Ug (1) =

Corollary 3.2 : Let G1,G2 be m-groups.  1- If
® : G1 — G2be an isomorphic mapping and -~y
€ INFMS(G1) Uy (T3l (y)) = 1.

2- If ® : G1 — G2be an automorphism mapping
and p € INFMS(G1),then Vg () = p iff

Vot (n) = p

4 Conclusion

Further work is in progress in order to develop the
intuitionistic anti L-normal fuzzy m-subgroups and its
applications and properties.
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