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1. INTRODUCTION:

The notion of fuzzy sets was introduced by L. A. Zadeh [9].
Fuzzy set theory has been developed in many directions by
many researchers and has evoked great interest among
mathematicians working in different fields of mathematics, such
as topological spaces, functional analysis, loop, group, ring, near
ring, vector spaces, automation. In 1971, Rosenfield [1]
introduced the concept of fuzzy subgroup. Motivated by this,
many mathematicians started to review various concepts and
theorems of abstract algebra in the broader frame work of fuzzy
settings. In [2], Biswas introduced the concept of  anti-fuzzy
subgroups of groups. Palaniappan. N and Muthuraj, [6]
defined the homomorphism, anti-homomorphism of a fuzzy and
an anti-fuzzy subgroups. Pandiammal. P, Natarajan. R and
Palaniappan. N, [8] defined the homomorphism, anti-
homomorphism of an anti L-fuzzy M -subgroup. In this paper we
define a new algebraic structure of intuitionistic L-fuzzy M-
subgroup of M -groups and study some their related properties.

2. PRELIMINARIES:
2.1 Definition: Let G be a M-group. A L-fuzzy subset A of G is
said to be anti L-fuzzy M-subgroup (ALFMSG) of G if its
satisfies the following axioms:

() pa(mxy )< pa(¥ v paly),
(i) pa(x™) < pa), for all xandy in G.

2.2 Definition: Let (G, -) be a M-group. An intuitionistic L-
fuzzy subset A of G is said to be an intuitionistic L-fuzzy M-
subgroup (ILFMSG) of G if the following conditions are
satisfied:

(1) pa(mxy ) = pa(¥Apaly),

(i) pa(x )2 pa(x),

(ii)) va(mxy ) < va(X)v valy),

(iv) va(xt) < va(x), forall xand y in G.

2.3 Definition: Let ( G, - ) and ( G', - ) be any two M-groups.
Let f: G — G' be any function and A be an intuitionistic L-
fuzzy M-subgroup in G, V be an intuitionistic L-fuzzy M-

subgroup in f(G)=G', defined by py(y) = Sup pa(X) and vy
xef(y)

(y)= |nf va(X), forall xin G andy in G'. Then A is called
xet(y)
apreimage of \V under fand is denoted by f (V).

2.4 Definition: Let A and B be any two intuitionistic  L-fuzzy
subsets of sets G and H, respectively. The product of A and B,
denoted by AxB, is defined as AxB={{(
XY ) Hae( X Y ), vaxe(x y ) )/ forall xinGandy inH },
where Haxe( X Y ) = nald A pa(y) and vae( X y ) =
va(®) v ve(y).

2.5 Definition: Let A and B be any two intuitionistic L-fuzzy
M subgroups of a M-group (G, -). Then A and B are said to be
conjugate intuitionistic L-fuzzy M-subgroups of G if
for some g in G, pa(X) = ps( gxg) and va(x) = ve(gtxg), for
every xin G.

2.6 Definition: Let A be an intuitionistic L-fuzzy subset in a set
S, the strongest intuitionistic L-fuzzy relation on S, that is an
intuitionistic L-fuzzy relation on A is V given by py( Xy ) =

Ha(X) Ana(y) and Vv (XY ) =valv valy), forall x
andy inS.

3 — PROPERTIES OF INTUITIONISTIC
L-FUZZY M-SUBGROUPS:

3.1 Theorem: If A is an intuitionistic L-fuzzy M -
subgroup of a M-group (G, *), then pa( x ™) = pa(x) and va( x?h)
= va(®), ta(®) < pa(e) and va(X) = va(e), for x in G, where e is
the identity element in G.

Proof: For x in G and e is the identity element in G.

Now, pa(9) = pa( (X)) 2 pa(x™) = pa(x).

Therefore, ua(x?) = pa(x).

And, va(x) = va( (XD 1) < va( XD < va(X).

Therefore, va(x?) = va(x), for all xin G.

Now, a(€) = a3 Zpa()Aua(X?) =pa( 9.

Therefore, pa(e) = pa(X).

And, va(e) = va(xxh) < va(®) v va(X) = va(X). Therefore,
va(€) £va(X) , forall xin G.
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3.2 Theorem: If A is an intuitionistic L-fuzzy M-
subgroup of aM-group (G, - ), then
(i) na(xy ™) = pa(e) gives pa(X) = paly),
(i) va(xy™) =va(e) gives va(¥) = valy), for x&y in G, where
e is the identity element in G.
Proof: Let x&y in G and e is the identity element in G.
Now, pa(®) = pa(Oxy ™y )
> pa(y™) A paly)
= ua(e) A paly)
= paly) = pa(yx'x)
> palyX™) A pa(®
= ua(®) A ua®)
= pa(X).
Therefore,ua(X) = pa(y), forall xand y in G.
And, va(¥) =va(xyy)
< va(y') v valy)
= val(e) v valy)
=valy)
= valyx'x)
< Va(YXV va(x)
=va(®) v va®
=va(X).
Therefore, va(X) = valy), forall xand y in G.

3.3 Theorem: A is an intuitionistic L-fuzzy M-
subgroup of a M -group (G, -) if and only if pal
mxy ) 2 pa()aualy) and va(mxy)<va(®) v valy), for all x
andy inG.
Proof: Let A be an intuitionistic L-fuzzy M-subgroup of a M-
group (G, *).
Then, ua(mxy ) = pa(¥) A paly™)
2 pa(¥) A paly
Therefore, pa( Mxy H=pa(X) A paly) , forallx &y in G.
And, va(mxy ™) < va(¥) v valy™?)
<va(X) v valy), since A is an ILFM SG of G.

Therefore, va(mxy™) <va(X) v valy), forallx &y in G.
Conversely, if pa(xy ™) = pa(¥) A pa(y) and
va(y ™)< val®) v va(y)
replace y by X, then, pua(X) < pa(e) and va(x) > va(e), for all x
andy in G.
Now, pa(x ) = pa(ex™)

> pa(e) A pa(®) = pa®).
Therefore, pa( X 1) = pa(X).
It follows that, pa(xy) = pa( x(y')™?)

> ua() A paly )
2 pa(X) A pa(y).

Therefore, pa(xy )= ua(X) A ua(y), forallxandy in G.
And, VA( X-l) = VA( ex-l)

<va(e) vva(¥)

= VA(X).
Therefore, va (X)) < va(X).
Then, va(xy) = va(X(y)*) < va() v valy™)

S VA v VAY).

Therefore, va(xy) <va(X) v valy),forallxandy inG.
Hence A is an intuitionistic L-fuzzy M -subgroup of G.

3.4 Theorem: Let A be an intuitionistic L-fuzzy subset of a
group (G, ). If ua(e) =1 and va(e) = 0 and pa(mxy™) > pa(¥)
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Aualy) Fand va(mxy ™) <va(®) v va(y),, forall xandy in G,
then A is an intuitionistic L-fuzzy M-subgroup of a
M -group G.
Proof: Let x&y in G and e is the identity element in G.
Now, pa(x ™) = ua(ex ™) > pa(e) A pa()
=1Apa(®) = pa(®)
Therefore, pa( X ) = pa(x), for all xin G.
And VA(X_l) = VA( eX_l)
va(e) v va(X)

0vvaX¥
VA(X).
Therefore, va(X?) < va(x), for all xin G.
Now,  pa(mxy) = pa(x(y™)*)

> ua( A paly )

2 pa(¥) A paly)-
Therefore, pa(mxy) = pa(X) A pa(y), forall xandy in G.
And, va(mxy) =va(x(y™)?)

<va®) vval™

< va( vvaly) .
Therefore, va(mxy) < va(X) v va(y), forall xandy in G.
Hence A is an intuitionistic L-fuzzy M-subgroup of a
M-group G.

oI IA

3.5 Theorem: If A is an intuitionistic L-fuzzy M-
subgroup of a M-group (G, ), then H = {x/ xeG : pa(X) = 1,
va(X) = 0} is either empty or is aM-subgroup of aM-group G.
Proof: If no element satisfies this condition, then H is empty.
Ifxandy in H, then pa(mxy )= pa() A pa(y?h)
2 A(¥) Apaly) = 1.

Therefore, ua(xy 1) =1, forallxandy in G.
And, va(xy™) < va(®) v valy™

= va(¥)wvvaly), since A is an ILFM SG of G

=0v0=0.
Therefore, va(xy™) =0, for all xand y in G. We get mxy *in
H.
Therefore, H is a M -subgroup of aM-group G.
Hence H is either empty or is a M-ubgroup of
M -group G.

3.6 Theorem: If A is an intuitionistic L-fuzzy M -
subgroup of a M-group (G, ), then H= { xeG: pa(X) = ua(e)
and va(X) = va(e) } is either empty or is a M -

subgroup of a M -group G.
Proof: If no element satisfies this condition, then H is empty.
If x and y  satisfies  this  condition, then
HA(X ) = Ba(9) = pa(e), Va( X*) = va(9 = va(e), by Theorem
2.1.
Therefore, pa(x ) = pa(e) and va( X1 = va(e).
Hence x in H.
Now, pa(mxy™) > pa(¥) A paly ™)

> pa(¥) A paly)

= pa(€) A na(e) = pa(e).

Therefore, pa(mxy™) > pae), forall xand y in G---(1).
And, Ha() = ual (Y Oy ™H)

2 pa( XY"ll) Apal( >§y'1)'1)

Zpaly ) Apaly™)

= paly ™).
Therefore, pa(e) = pa(xy ™), for all x and y in G----(2).
From (1) and (2), we get pa(e) = pa( xy ™).
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Now, va(mxy™)<va() v va(y ™)
<va( v valy)
=val(e) v va(e) = va(e).
Therefore, va( mxy™?) <va(e) , for all x and y in G----(3).
And, va(®) =va( 0y )0y ™))
<vaOy ) v val (™))
< Va0 v valy)
= valy™).
Therefore, va(e) < va(xy™), for all xand y in G----- (4).
From (3) and (4), we get va(€) = va(xy™).
Hence pa(e) = ua(y™) and va(e) = va(y ™).
Therefore, mxytin H.
Hence H is either empty or is aM -subgroup of aM-group G.

3.7 Theorem: Let (G, -) be a M-group. If A is an intuitionistic
L-fuzzy M-subgroup of G, then pa(y) = ua®) A
Ha(y) and va(xy ) = va(¥) v valy) with pa(x) # paly) and va(x)
# valy), for each xand y in G.
Proof: Let xand y belongs to G.
Assume that pa(X) > pa(y) and va(X) < valy).
Now,  pa(y) = pa(x'xy)
> pa(X) Apa(xy)
2 pa(¥) A pa(xy)
= palxy)
2 pa(¥) A na(y)
= ualy)-
Therefore, pa(xy) = paly) = pa() A pa(y), forall xandy in G.
And, vay)=va(Xy)
<va(xt) vva(xy)
<va() v va(xy ) =valxy)
<va(®) vvaly) =valy).
Therefore, va(xy) = va(y) = va(X) v va(y), forall xand y in G.

3.8 Theorem: If A and B are two anti L-fuzzy
M -subgroups of a M-group (G, -), then their union AUB is an
anti L-fuzzy M -subgroup of G.
Proof: Let xand y belongto G,
A={{(x pua(¥)) / xeG }and
B={{(x wuw® ) [/ xG } Let C = AUB and
C={(xuc(x)) / xeG }.
) pe(mxy) = pa(mxy) v ug(mxy)

< { pa®) v ualy) Pv{ pus(¥) v psly) }

< {pa® v ue(¥ Fv {pay) viuey)}

= uc(¥ v pely).
Therefore, pc(xy) < uc(®) v pc(y), forall xandy in G.
(i) pe( XY = palx) v pe( X1) < pa(®) v ne(%)= pe(X).
Therefore, pc( X% < pe(x), for all xin G.
Hence AUB is an anti L-fuzzy M -subgroup of aM-group G.

3.9 Theorem: The union of a family of anti L-fuzzy
M-subgroups of a M-group (G, ) is an anti L-fuzzy
M subgroup of aM-group G.

Proof: Let { A; }ic, be afamily of anti L-fuzzy M-
subgroups of aM-group G and let A = U A;. Then for xandy
belongto G, we have
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(Dua(mey)=SUP malmey)<S
iel

le

P{an (X) v (Y)

le

<SUP (244 () )v SUP (24, (¥))
iel iel
= pa(®) v ualy)
Therefore, pa(mxy) < pa(X) v pa(y), forall xandy in G.

i) ua(x") = SUP 4 (X) < SUP £ (X) =a.
iel iel

Therefore, ua( X%) < pa(x), for all x in G. Hence the union of a

family of anti L-fuzzy M -subgroups of a M-group G
is an anti L-fuzzy M -subgroup of G.
3.10 Theorem: If A is an intuitionistic L-fuzzy M-

subgroup of a M-group G, then (i) pa(Xy) = palyx) if and only
if a() = ma(y ™y ), (il) va(xy) = valyx) if and only if va(x) =
va(y ™y ), forxandy in G.

Proof: Let xand y be in G.

Assume that pa(xy) = pa(yx), we have

HACY™DY ) = pa(YyX) = pa(eX) = pa(?.

Therefore, ua(X) = pa(yxy ), forallxandy in G.

Conversely, assume that pa(X) = pa(y 2y ),

we have pa( Xy ) = ua(Xyxx*) = ua(yx).

Therefore, pa(xy) =payx) , forall xandy in G.

Hence (i) is proved

Now, we assume that va(xy) = va(yX),

we have va(y™xy ) = va(yyx) = va(eX) = va(x).

Therefore, va(X) = va(yxy ), forall xand y in G.

Conversely, we assume that va(X) = va(y xy ),

we have va(xy ) = va(xyxx?) = valyX).

Therefore, va(xy) =valyx) , forall xand y in G.

Hence (ii) is proved.

3.11 Theorem: Let A be an intuitionistic L-fuzzy M-
subgroup of a M-group G. If pa(¥) < ua(y ) and va(X) >va(y),
for some x and y in G, then (i)

uaA(y) = pa(¥) = palyx),
(i) va(xy) = va(®) = valyx) , forall xandy in G .
Proof: Let A be an intuitionistic L-fuzzy M-subgroup of a M-
group G.
Also we have ua(X) < pa(y) and va(x) > valy), for some x and y
inG,
ra(y) = pa(®) A paly) (as Ais an ILFM SG of G)
= pa(¥) ; and
na(d = ua(xyy™)
> paly) A paly™)
> ua(xy) A paly), as Ais an ILFMSG of G
= paly)-
Therefore, pa(xy) = pa(X), forall xandy in G.
And, pa(yx) = pa(y) A pa(X) (as Ais an ILFMSG of G) = pa(X)
;and
na() = pa(ylyx)
> pa(y™) A na@x)
> ualy) Apayx) , as Ais an ILFMSG of G
= payX).
Therefore, pa(yx) = pa(x), forall xandy in G.
Hence pa(xy) = na(®) = ua(yx) , for all xand 'y in G. Thus (i) is
proved.
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Now, va(y)<va(¥) v va(y),as Aisan ILFMSG of G = va(X)
;and
va(d = va(xyy™)

<VA(Y) vval™)

<valxy) vvaly), as Ais an ILFMSG of G

= valy).
Therefore, va(xy) =va(X), forall xandy in G.
And, valyX) <valy) vva(¥),as Aisan ILFMSG of G = va(X)
;and

va(¥) = valyyx)

< VAl v valyx)

<valy) vvalyx), as Ais an ILFMSG of G

= VA(yX).
Therefore, va(yx) = va(X), forall xandy in G.
Hence va(xy) = va(X) = valyx) , for all x and y in G. Thus (ii) is
proved.
3.12 Theorem: Let A be an intuitionistic L-fuzzy M-
subgroup of a M-group G such that Impa={a}and Imva={
B}, where a and B in L. If A = BUC, where B and C are
intuitionistic L-fuzzy M -subgroups of G, then either B < C or C
c B.
Proof:
Case (i) : Let A=BuUC={({X,pa(®,va® )/ xeG},
B={(xus() ve(¥)) / xeG }and C={ (X uc(¥), ve(x) ) /
xeG }.
Assume that ug(X) > uc(X) and pg(y) < ucly), for some x and y
in G.
Then, a = pa(¥) = ueoc(®) = ue(®¥) v pe(X) = pa(X) > pe(X)-
Therefore, a > uc(x), for all xin G.
And, o = paly) = peocly) = nely) v nely) = uc(y) > pa(y).
Therefore, o > pg(y), forall y in G.So that, uc(y) > uc(X) and
ua(X) > pa(y).
Hence pg(xy) = pa(y) and pc(xy) = pc(X).
But then, o = pa(xy) = meoc(®y) = pa(xy) v ucly) = pa(y) v
He(X) < 0 =mmemmmmmmnae- (2).
Case (ii): Assume that vg(X) < vc(X) and vg(y) > vcly), for
somexandy in G.
Then, B =va(®¥) =ve,c(® = ve() Ave(X) = ve(X) < ve(X).
Therefore, B < vc(X), forall x in G.
And, B =valy) =veocly) =vely) A vely) =vcly) < vely).
Therefore, B < vg(y), for all x in G. So that, vc(y) < ve(X) and
ve(¥) < valy).
Hence vg(xy) = vg(y) and vc(xy) = ve(X).
But then, B = va(xy) = va.c(xy) = ve(xy) A vc(xy) = vely)
AVE(X) > B s (2).
It is a contradiction by (1) and (2).
Therefore, either B = C or C = B is true.

3.13 Theorem: If A is an intuitionistic L-fuzzy M -
subgroup of a M-group G and if there is a sequence {x,} in G

such that |JM{ ral % ) A wa( % ) }=1 and

n—->a

[IM € vaOx)v vaOx) 3 = 0, then a(@) = 1 and va(e) = O,
n—>o

where e is the identity element in G.

Proof: Let A be an intuitionistic L-fuzzy M-subgroup of a M-

group G with e as its identity element in G and x in G be an

arbitrary element. We have x in G implies x'in G and hence xx

l=g
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Then, we have pa(€) = pa(0¢*) = pa(¥) A pa(Xh) = pa() A

ua(X).
For each n, we have pa(e) > pa(X) Apa(X) .

since pa(@)= | {1at) Anal) 3 =1.

n—a
Therefore pa(e) = 1.
And, VA(e) :VA(XX_:L) < VA(X) \ VA(X_l) = VA(X) 4 VA(X) .
For each n, we have va(e) < va(¥) v va(X) .Since va(e) <

lim vate)vvate) = 0.

n->oa
Therefore, va(e) = 0.

3.14 Theorem: If A and B are intuitionistic L-fuzzy M-
subgroups of the M-groups G and H, respectively, then AxB is
an intuitionistic L-fuzzy M-subgroup of GxH.

Proof: Let A and B be intuitionistic L-fuzzy M -subgroups of the
M -groups G and H respectively. Let x; and %, be in G, y; and y,
be in H.
Then (%, Y1) and (%, y,) are in GxH.
Now,
Haxe [ M(X, Y1) Y2) 1= paxe (MX1 %, My1y2)
= pa(MxXp) A pg( My1y,)
2 {pala) A pal)IA{pa(ys) A us(y2) }
= {nal) A us(y1) 1A {Hale) Aus(y2) }
= Uaxe (%1, Y1) A taxe (X2, Y2).
Therefore, paxa [ M(%, Y1)(2 ¥2) 12 paxe (X1, Y1) Alaxe (X,
y,), forall x, and %, in G, y; and y, in H.
ANd, vag [ M(Xy, Y1) (%2, Y2) 1= vaxe ( MX X, My1y5)
= va(MxXe) v ve(myiys)
< {vale) v val) A velys) vvaely2) }
={valx) v velys) }v {valv ve(ys) }
= vaxe (%, Y1) V vaxe (X2, Y2).
Therefore, vaxg [ M, Y1)(%, ¥2) 1< vaxe (X Y1) v vaxs (%
y,), forall x; and % in G, y; and y, in H. Hence AxB is an
intuitionistic L-fuzzy M-subgroup of GxH.

3.15 Theorem: Let an intuitionistic L-fuzzy M -
subgroup A of a M-group G be conjugate to an intuitionistic L-
fuzzy M-subgroup M of G and an intuitionistic L-fuzzy M-
subgroup B of a M-group H be conjugate to an intuitionistic L-
fuzzy M-subgroup N of H. Then an intuitionistic L-fuzzy M-
subgroup AxB of a M-group GxH is conjugate to an
intuitionistic L-fuzzy M-subgroup MxN of GxH.
Proof: Let A and B be intuitionistic L-fuzzy M -
subgroups of the M -groups G and H respectively. Let x, x* and f
bein G andy, y"*and gbe in H.
Then (x, y) ,(x%, y™) and (f, g) are in GxH.
Now, uaxe (f,9) = palf) A us(g)

= pn(OF X Aun(ygy™)

= pwen OF X, ygy ™)

= ] (6 Y)(F, 9y ]

= el (% y) (906 y )]
Therefore, pae(f, 9) =t (% Y) (F, (x y )], forall x, x
landfinGandy,ytandginH.
And, vae(f,9) = va(f) vve(g)

= vm(OF XY v vn(ygy™)

= vy OF XY, ygy ™)

= vl (% V), (X y ™) ]
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= vl (% Y) (F, 90y )" 1.
Therefore, vaxs(f, cI:;) = vl % Y) (F, 9(x y )], forall x, X
landfinGandy,ytandginH.
Hence an intuitionistic L-fuzzy M-subgroup AxB of GxH is
conjugate to an intuitionistic L-fuzzy M-subgroup MxN of GxH.

3.16 Theorem: Let A and B be intuitionistic L-fuzzy subsets of
the M-groups G and H, respectively. Suppose tha e and e 'are
the identity element of G and H, respectively. If AxB is an
intuitionistic L-fuzzy M-subgroup of GxH, then at least one of
the following two statements must hold.

(i) pe(e') = ua(¥) and vg(e') < va(x), forall xin G,

(if) pa(e) = u(y) and va(e) <vgly), forally in H.

Proof: Let AxB is an intuitionistic L-fuzzy M -subgroup of GxH.
By contraposition, suppose that none of the statements (i) and

(i) holds.
Then we can find a in G and b in H such that
pa(@) > pg(e'), va(@) < ve(e') and pg(h) > pale), ve(b
) <va(e).

We have, paxe(a b)= pa(@) A ug(b)
> ua(e) A us(E') = paxe (& €').
And, VAXB( a, b ) = VA(a) v VB(b)
<va(€) vve(e') = vas (e €').

Thus AxB is not an intuitionistic L-fuzzy M -subgroup of GxH.
Hence either pg(e' ) > pa(X) and  vg(e') < va(x), for all xin G
or ua(e) > pg(y) and va(e) <vg(y), forally in H.
3.17 Theorem: Let A be an intuitionistic L-fuzzy subset of aM -
group G and V be the strongest intuitionistic L-fuzzy relation of
G. Then A is an intuitionistic L-fuzzy M-subgroup of G if and
only if Vis an intuitionistic L-fuzzy M -subgroup of GxG.
Proof: Suppose that A is an intuitionistic L-fuzzy M-
subgroup of G.
Then for any x= (X, %) and y = (Y1, Y>) are in GxG.
Wehave, pyv(%y) = pyv[ (% %) - (Y1 Y2) ]

=y (%Y1, %Y2)

= pal-y1) Apale-y2)

2 {ua(a) A paly1)In {pal)Analy2) 3

= {ua(a) A rale) IA{ palyr Aualy2) }

= by (%, %) A by (Y1, Y2)

= pv (%) Ary () -
Therefore, py(X=Yy )= py (¥ Ay (y), forall x and y in GXG.
Also we have, vy (X=Y) =vy [ (% %) — (Y1, Y2) ]

= vw(X Y1, %—Y2)
VA Y1) vva(e—Y2)
{val) v valyr) } v{val®) v valy2) }
{val) vva(e) } v{valy1) vvalys) }
vy (X1, %) v vy (Y1, Y2)
=vv(®vvvly).

Therefore, vy (x—y ) <vy(X) v vy(y), forall xandy in GxG.

I 1mIA

This proves tha V is an intuitionistic L-fuzzy M -
subgroup of GxG.

Conversely, assume that V is an intuitionistic L-fuzzy M -
subgroup of GxG, then for any x = (X, %) and y =

(y1,Y2) are in GXG, we have
min {pa(X—Y1), pa(X—Y2)}= w(X—Y1, %-Y2)
= pvl (%)= (yny2)l
= pv(X=y) = py (¥ Apv (y)
=pv (X, %) Auv(ynyz2)
={ua()Aua ()3 {uaY1) A ualy2) .
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Ifweput x=y,=0,
We get, pa(X— Y1) = ualx) A paly:), forall x, and y; in G.
Also we have,
va(X—Y1) vva(X—Y2) = vw(X—Y1,%~Y2)
= vl (%, %) - (Y1 Y2)]
= vwwx=y)<w(®) vy (y)
=vv (X, %) vvy (YY)
={val)vwal) v {valy)v valy2) }-
Ifweput x,=y,=0,
We get, va (X — Y1) <va(X) v valy:), forallx andy, in G.
Hence A is an intuitionistic L-fuzzy M-subgroup of a M -group
G.

4 — INTUITIONISTIC L-FUZZY M-
SUBGROUPS OF A M-GROUP UNDER
HOMOMORPHISM AND ANTI-
HOMOMORPHISM:

4.1 Theorem: Let (G, -)and (G, - ) be any two M-groups. The
homomorphic image (pre-image) of an intuitionistic L-fuzzy M-
subgroup of G is an intuitionistic L-fuzzy M -subgroup of
GI

Proof: Let (G, - ) and ( G, - ) be any two groups and f : G—G'
be a homomorphism.
That is f(xy) = f(¥)f(y), f(mx) = mf(x), forall xandy in G and
min M.
Let V=f(A), where A is an intuitionistic L-fuzzy
M -subgroup of aM-group G.
We have to prove that V is an intuitionistic L-fuzzy
M -subgroup of G'.
Now, for f(x) and f(y) in G/,
we have
py(MFEYT(Y))= wv( f(mxy) ),(as f is a homomorphism)

Zpa(mxy)

>ua(Aualy),as Ais an ILFM SG of G
which implies that p( mf(x)f(y) ) > uv(f(X)) A pv( f(y) ), for all
xandy in G.
For f(x) in G', we have,

uv([FO) 1Y) = mu( f(xY) ), as fis ahomomorphism
> pa(xh)
> ua(X), as Ais an ILFMSG of G,
which implies that py( [ f(}) 1) = pv( £(X) ), for all x in G.
vw(Mf)F(y) ) = vy(f(mxy) ), as f is a homomorphism
< va(mxy)
<va(®) vvaly),as Aisan ILFMSG of G,

which implies that vy ( fX)f(y) ) < vy( (X)) v vw(f(y) ), forall
xandy in G.
v [f) 1) = vu( f(x?)), as fis ahomomorphism

< valx?)

<va(X),as Aisan ILFMSG of G,
which implies that v ([ f(}) 1) < vw(f(x)), for all xin G.
Hence V is an intuitionistic L-fuzzy M-subgroup of a
M -group G'.

4.2 Theorem: Let (G, )and ( G', -) be any two M -
groups. The anti-homomorphic image(pre-image) of an
intuitionistic L-fuzzy M-subgroup of G is an intuitionistic
L-fuzzy M -subgroup of G'.
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Proof: Let (G, ) and ( G', - ) be any two M -groups and f: G —
G' be an anti-homomorphism. That is f(xy) =
f(y)f(x), f(mx) = m f(x), for all xandy inGand m in M. Let V
= f(A), where A is an intuitionistic L-fuzzy M-
subgroup of a M-group G.
We have to prove that V is an intuitionistic L-fuzzy
M -subgroup of aM-group G'.
Now, let f(x) and f(y)eG', we have
pv(MFYF(Y))=pv( f(myx) ),as f is an anti-homomorphism

> pa(myx)

> ua( Apaly), as Aisan ILFMSG of G,
which implies that py( mf(x)f(y) ) >puv( f(X) ) Apv( f(y) ), for all
xandy in G.
For xin G,
v [FOOT) = py( F(xY) ), as fis an anti-homomorphism

> ua( XY 2 pa(x), as Aisan ILFMSG of G,

which implies that py( [f(})]?) = pv( f(X) ), for all x in G.
And,
vv(MF(X)f(y))= vv(f(myx) ), as f is an anti-homomorphism

<va(myx)

<va(¥) vvaly), as Aisan ILFMSG of G,
which implies that vy ( fFO)f(y) ) < vw( (X)) v vy(f(y)), for all
xandy in G.
Also,
wwi(fFO)TY) = vu(f(x1), as f is an anti-homomorphism

<va(xh) <va(X), as Aisan ILFMSG of G,

which implies that vy ( [f()]™") < vy(f(¥) ), for all xin G.
Hence V is an intuitionistic L-fuzzy M-subgroup of a M -group
G

5. CONCLUSION

In this paper, we define a new algebraic structure of
Intuitionistic  L-fuzzy M-subgroups of M-groups and
Homomorphism and anti-homomorphism of Intuitionistic
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L-fuzzy M-subgroups of M-groups, we wish to define
Intuitionistic L-fuzzy Normal M -subgroups and Level subset of
Intuitionistic L-fuzzy M -subgroups of M -groups and other some
M -groups are in progress.
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