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Abstract.In this paper we introduce the notion of fuzzy modular lattice ordered m- groups and some of its properties are
investigated. We also study the homomorphic image, pre image of fuzzy modular lattice ordered m- groups using T-
norms and some related properties of lattices are discussed.
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INTRODUCTION

The notion of fuzzy sets was introduced by L. A. Zadeh[6]. Fuzzy set theory was developed by many researchers in
different directions and has evoked great interest among mathematicians working in many fields of mathematics,
such as topological spaces, functional analysis, loop, group, ring, near ring, vector spaces, automation. N. Ajmal and
K. V. Thomas [1] initiated such type of study in the year 1994. It was later independently established by N. Ajmal
[1] that the set of all fuzzy normal subgroups of a group constitute a sub lattice of a lattice of all fuzzy subgroups of
a given group and is modular. Nanda [9] proposed the notion of fuzzy lattice using the concept of fuzzy partial
ordering. More recently in the notion of set product is discussed in details and in the lattice theoretical aspects of
fuzzy subgroups and fuzzy normal subgroups are explored. G. S. V. SatyaSaibaba [3] initiate the study of L-fuzzy
lattice ordered groups and sub l-groups. J. A. Goguen [5] replaced the valuation set [0,1] by meansof a complete
lattice in an attempt to make a generalized study of fuzzy set theory by studying L-fuzzy sets.

Solairaju and R. Natarajan [12] introduced the concept of lattice valued Q-fuzzy sub modules over near rings
with respect to T-norms. Dr. M. Madurai and V. Rajendran [7] modified the definition of fuzzy lattice and
introduced the notion of fuzzy lattice of groups and investigated some of its basic properties.

Gu [13] introduced concept of fuzzy groups with operator. Then S. Subramanian, R. Natarajan and Chellappa
[11] extended the concept to m-fuzzy groups with operator.

In this paper, we introduce the notion of fuzzy modular lattice ordered m-groups and investigated some of its basic
properties. We study the homomorphic image, pre image of fuzzy modular lattice ordered m-groups, arbitrary
family of fuzzy modular lattice ordered m-groups and fuzzy modular lattice ordered m-normal groups

PRELIMINARIES

Definition 2.1:Letp: X — [0,1] be a fuzzy set & G € g (X) = Set of all fuzzy sets on X. A fuzzy set u on G is
called a fuzzy group if
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Loow(xy) = min{u(x), n(y)}
ii. px—1) = p(x),forallx,ye G.

Definition 2.2:Lety: X — [0, 1] be a fuzzy set & G € g (X). A fuzzy set p on G is called a normal fuzzy subgroup
if, p (x — 1yx) = p(y) forall x, y €G.

Definition 2.3:(from [4])A lattice ordered group is a system (G, ¢, <) if,
i. (G, *)isa group

il. (G,<)is alattice
iii. x<yimplies axb<ayb (compatibility), for a, b, x, ye G.

Definition 2.4: A Modular lattice ordered group is a system (G, ¢, <) if,
i.  (G,*)isa group

ii. (G,X)is a modular lattice
iii. x<y implies xV(aAy) = (xVa)Ay (modular law), for all a, b, X, y € G,
iv. <is the partial relation, V, A are the operations of lattices.

Definition 2.5:Letp: X — [0, 1] is a fuzzy set & G is a lattice ordered set, G € g (X). A function p on G is said to
be a fuzzy lattice ordered group if,

Loow(y) = min{u(x),n®)}

ii. px —1) = pu(x),forallx,ye G

Definition 2.6: Let G be a group, M be any set if,
i. mx € G.

ii. m(xy) = (mx)y = xmy, for all x, ye G, m eM.

Then G is called a m group.

Definition 2.7: Let p: X — [0, 1] be a fuzzy set and G is a M group G. A fuzzy set on
G, G epX) is called a fuzzy m group if,
Lop (mxy)) = min {p (mx), p (my)}

ii. p (mx—1) = p (mx), for all x, ye G, meM.

Definition 2.8: A t-norm T, we mean a function T: [0, 1]x[0, 1]—[0, 1] satisfying the following
conditions:

(TH) T (0, x) = 0,for all xe [0, 1].

(T2) T(x, y)< T(x, z) if, y<z for all x, ye [0, 1].

(T3) T(x, y) = T(y, x), for all x, ye [0, 1].

(T4) T(x, Ty, z2)) = TT(x, y), z), for all x, y, z € [0, 1].

Definition 2.9: For any fuzzy m group G and te[0, 1], We define the

set U(ut) ={xeG|u(mx) =t} which is called an wupper cut off p and can be wused to the
characterization of p
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Definition 2.10: Let & X —>Y be a map.A and B are fuzzy lattice ordered m groups in X and
Y respectively. Then the inverse image of B under 6 is a fuzzy set defined by,

g' (B) = ud' (BYx)= pusf(x).

Definition 2.11: Let u, be a fuzzy set of G. Leté G — G’ be a map.
Define the map pa6 G — [0, 1] by pal(x) = pab (x)

Definition 2.12: Let f: G— G’ be a lattice group homomorphism and A be a fuzzy lattice of

G’ then Af(x) = (A o ) = f(ADM.
Definition 2.13:Let p: X - [0, 1], G epX), M < X. A function p on G is said to be a
fuzzy lattice ordered m-group if,

i. (G, ¢ is a M-group.

ii. (G, ¢, <) is a lattice ordered group.

iii. pm(xy)) = min{p(mx), p(my)}

iv. p((mx) ) = pmx)

v. p(mxvmy) = min{p(mx), p(my)}

vi. u(mxamy) = min{u(mx), p(my)}, for all x, y € G

FUZZY MODULAR LATTICE ORDERED M- GROUP

Definition 3.1:Let w X —[0, 1], G epX), M < X. A function u on G is said to be a
fuzzy modular lattice ordered m-group if,

i. (G, ¢ is a M-group.

ii. (G, ¢, © is a modular lattice ordered group.

iil. u(m(xy)) = min{u(mx), p(my)}

iv. n((mx) ) = p(mx)

v, u(mxvmy) = minf{u(mx), u(my)}

vi. p(mx a my) = min{p(mx), u(my)}

Vii. umx v my )a p(mx v mz) = min{p(mx), p(my) A~ p (mx v mz)}, for all x,
yeG.

PROPERTIES OF FUZZY MODULAR LATTICE ORDERED M- GROUP

Proposition 4.1:
Let G and G’ be two fuzzy modular lattice ordered m-groups and e: G—-G be a m-

homomorphism defined by 6H(mx) = mél(x). If B is a fuzzy modular lattice ordered m-group
of G’ then the pre-image 0'(B) is a fuzzy modular lattice ordered m-group of G.

Proof:
Assume B is a fuzzy modular lattice ordered m-group of G’.
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Let X, y, z € G
) ne'(B) (m(xy)) = uB&(m(xy))
= pB (m Okxy)) = uB( m Hx) 6y))
>min {uB( m 6(x)), uB(m 6(y))}
> min {uB( O(mx), uB (6(my)}

> min {u0—1(B)(mx), pd'(B)(my)}

= B (O(mx))! = pB (m 6x)"
2 uB (m 0(x))
2 uB (6(mx))
> uf'(B)(mx)
iii) ug'(BY(mx v my)= pBO(mx v my) = uBOmx) v O(my)
> min {uBO(mx), uBO(my)}
> min {u0'(B)(mx), nd'(B)(my)}
iv) pg'(B)(mx a my) = uBO(mx A my) = uBO(mx) a pBO(my)
> min { pBO(mx), pBO(my)}
> min { pg'(B)(mx), ud'(B)(my)}
v) ud'(B) (mx v my) a pd'(B)(mx v mz)
= uBO (mx v my) A puBO (mx v mz)
= (UBO(mx) v uBO(my)) A (uBO(mx) v uB&(mz))
> min { pBO(mx), uBO(my), uBO(mx) v pBO(mz)}
> min { pBl(mx), wBO(my) A pBO(mx v mz )}
> min { pd'(B) (mx), p@'(B) (my) an ud'(B) (mx v mz)}
Therefore 6'(B) is a fuzzy modular lattice ordered m-group of G.

i) po—1BYmx)Y =  uBA(mx)")

Proposition 4.2:
Let G and G’ be two fuzzy modular lattice ordered m-groups and & G —G be a m-
epimorphism. B is a fuzzy set in G’. If 0'(B) is a fuzzy modular lattice ordered m-group of G
then B is a fuzzy modular lattice ordered group of G’.
Proof:
Let x, y, z € G’, therefore there exist an element a, b €G such that &a) =x, 60b) =
y and ) =z
) uB(m(xy)) = uB (m(&a) O(b)) = pB(méab)) = pBO(m(ab)) = pd'(B) (m(ab))
> min { pg'(B)(ma), nd'(B)(mb)}
> min { pBO(ma), pBO(mb)}
> min { uB m Ha), uB m 6(b)}
2 min { pB(mx), pB(my)}

i) pB((m x)") = uB(m &a))' = pB(dma))' = pB(dma)’)

= pf'(B)(ma)’
> uf'(B)(ma) = uB O'(ma) = pB m Oa) = pB (mx)
iii) uPB(mx v my)= puB(m &a) v m 6b)) = pB(6(ma) v 6(mb)) =

uB (6(ma v mb))
= uf'(B)(ma v mb)
> min {u@'(B)(ma), pné— 1(B)(mb)}
> min {uB 6(ma), pBO(mb)}
> min {pB m 6(a), pPB m 6(b)}
= min {pB(mx), pB(my)}
iv) uB(mx A my)= puB (méla) A m 6(b)) =uB(6(ma) a 6(mb))
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= uB(O(ma A mb))
= uf'(B)(ma a mb)
> min {ug'(B) (ma), wo'(B)(mb)}
> min {uB&(ma), uB&(mb)}
> min {pB m 6(a), uB m 6(b)}
= min { pB (mx), uB (my)}
v) uB(mx v my) A uB(mx v mz)
= uB(mé(a) a mob)) A uB(m&a) s mo(c))
= uB(d(ma v mb)) A pB(é(ma v mc))
= wd'(B)(ma v mb) A pd'(B)(ma v mc)
> min {u8'(B)(ma v mb), pd'(B)(ma v mc)}
> min { pd'(B)(ma), ud'(B)(mb), ud'(B)(ma v mc)}
> min { pd'(B)(ma), min{ ud'(B)(mb), ud'(B) (ma v mc)}}
> min { p@'(B)(ma), nd@'(B)(mb) A pd'(B)(ma v mc)}
> min { uB m Ha), uB m Ob) A pB (ma v mc))}
> min { pB(mx), uB(my) A puB(mx v mz)}
B is a fuzzy modular lattice ordered group of G’.

Proposition 4.3:

If {A;} is a family of fuzzy modular lattice ordered m-group of G then NA; is a fuzzy modular
lattice ordered m-group of G where NAi = { x , A pdi (x) / x € G }

Proof:

Let x5,z € G

i (npdi ) m(xy) = apdim(xy) = apdi(mx my)

> a min {pdi(mx),pAdi(my)}
= min {(NpAi )(mx),(Npdi )(my) }
ii. (NpA)(mx)'= anpdi (mx)’
> Apdi(mx) = (N pdi) (mx)
iii. (Npdi) (mx v my) = a pdi (mx v my)
> A min{pdi(mx), pAi(my)}
> min{n pdi(mx),n pdi(my)}
iv. (Npdi) (mx A my) = A pdi(mx A my)
> A min{pdi(mx), pdi(my)}
> min{n pdi(mx),n pdi(my)}
v. (Npdi) (mx v my) a (Npdi) (mx v mz)
> pAdi)(mx v my) a (a pdi) (mx v mz)
> a min{pdi(mx), min{pdi(my), pAi(mx v mz)}

Proposition 4.4:
If A is a fuzzy set in G such that all non-empty level subset. U(Ajt) is a fuzzy modular
lattice ordered m-group of G then A is fuzzy modular lattice ordered m-group of G.
Proof:
Let x,y;z € U(Ajt), A(mx) =t, A(my) =>t, A(mz) >t.
So that A(m(xy)) =t, A(m(xz)) = t.
DA (m(xy) = t
> min{t,t} min{A(mx), A(my)}
ind  ((mx)™h t = A@mx)
iii) Almx v my)= t = min {t, t}

> min{A(mx), A(my)}
iviA(mx A my) = t > min {t, t}

> min {A(mx), A(my)}
v) Almx v my) a A(mx v mz) = t

> min {t, t, t}

=
=
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> min {A(mx), A(my)a A(mx v mz)}

Therefore A is a fuzzy modular lattice ordered m-group.

Proposition 4.5:
Let A be a fuzzy modular lattice ordered m-group of G. Let A* be a fuzzy set in G defined
by A*(x)= AMXx)+1-A (e) for all x €G. Then A* is a fuzzy modular lattice ordered m-
group of G containing A.
Proof:
Let x, y, zeG
i) A¥(m(xy)) = A(m(xy))+1—-A4(e) = min{A(mx),A(my)} +1 -A(e)

> minfA(mx) +1— A(e), A(my) + 1-A(e)}
> min { A*(mx),A*(my)}
i) A*((mx)") = A((mx)™") + 1-A(e) = A(mx) + 1-A(e)
> A*(mx)
iA*(mx v my) = A@mx v my))+1-—A(e) = min{A(mx), A(my)} + 1- A(e)
> min {A(mx)+1-—A(e), A(my) + 1-A(e)}
> min {A*(mx),A*(my)}
iv)A*(mx A my)) =A(mx a my))+1—A(e)

> min{A(mx), A(my)} + 1-A(e)
> min {A(mx)+1-A(e), A(my) + 1-A(e)}
> min {A*(mx),A*(my)}
v) A*(mx v my) a A¥(mx v mz)= [A(mx v my) a A(mx v mz)]+ 1-—A(e)
> [min{A(mx), min{A(my), A(mx v mz)}}]+1— A(e)
> [min{A(mx), A(my) a A(mx v mz)}]+1—A(e)
> minfA(mx) +1—A4(e), (A(my) a A(mx v mz))+1-—A(e)}

> min{d*(mx), A*(my) a A*(mx v mz)}
Also A(x) < A*(x), for all x,y € G.
Therefore A* is a fuzzy modular lattice ordered m-group of G containing A.

Proposition 4.6:
If A is a fuzzy modular lattice ordered m-group of G and 6 is a m-homomorphism of G then
the fuzzy set A°= {<mx; p’(mx) > x G } is a fuzzy modular lattice ordered m-group.
Proof:
Let x, y, z € G
DA’(m () = b)) = m Gxy) = u'm(6x) )
> min{fpd m 6(x),pu4d m Ay)}
z min {p0(mx), uab(my)}
= min {ua (mx), pa (my)}
DM’ = paBmx)" = pa (Amx))" = pa(méx))”
2 (mo(x))
= pab(mx)
> pi,°(mx)
iipdd(mx v my) =pdd(mx v my) =pdd (mx) v 6(my)
= min{ud  O(mx), pAd(my))
= min{pdd (mx),pAo(my)}
iv)ua(mx Ao my) = p,(mx A my))
= pupf(mx) a O(mx)
2 minfpy  O(mx), ux A(my)}
= min{u,0(mx), pa(my)}
V) pal(mx v my) A pl(mx v mz)
= f(mx v my) A p0(mx v mz)
= (lmx) v O(my)) A (LaOmx) v O(mz))
2 minf{p, Omx), px Omy), uab(mx v mz)}

020001-6



2 min{uy Omx), pua Omy) a p0(mx v mz)}
2 min{paO(mx), paf(my) A p(mx v mz)}
Therefore A’ is a fuzzy modular lattice ordered m-group of G.

Proposition 4.7:
Let T be a continuous t- norm and let f be a m-homomorphism on G. If p is a fuzzy
modular lattice ordered m-group on G then u' is a fuzzy modular lattice ordered m-group of f

(G).
Proof:

Let A = f'myl), A2 =f'(my2), A3 =f'(my3), 412 = f'(m(yly2), A13 =
f(m(y1y3)
Consider A142 ={mxeG/mx = mx1l mx2, for mxleAl, mx2eA2 }

A1A3 ={mxeG/mx = mx1l mx3, for mxleAl, mx3eA3}
If mx € AA, then mx = mx; mx, and f(mx) = f (mxl mx2) = f(mxl) f(mx2) =
myl my?2
= m@yl y2)

mxef —1(m(yl y2) therefore AjA,eAj,
If mxeAA; A; then mx= mx;, mx, mx; and f (mx) = f (mxl mx2 mx3) =
f(mx1)f (mx2) f (mx3)

= myl my2 my3= m (yl y2 y3)
mxef'(m(yl y2 y3) therefore AA, Ase Aps
Duf (m (y1y2)) = sup {u(mx) /mxef'(m (yly2) } = sup {u(mx) /mxeAl2}
> sup {p(mx) /mxeAl A2}
> sup {p(mxl mx2)/mxleAl, mx2eA2}
> sup {T(u(mx1), T(u(mx2))/mx1eAl, mx2ecA2}
> T[sup{u(mx1l)/mx1ecAl}, sup{p(mx2) /mx2ecA2}]
> T[sup{u(mx1)/mxlef'(my1)}, sup{u(mx2)/ mx2efl(my2)}]
2 T{uf(myl), uf(my2)}
i) uf ((my)) = sup{u(mx)'/(mx)'ef '(my)'} = sup{pn (mx)'/(mx) ef'(my)}
> sup{p(mx)/(mx) ef '(my)} = pf (my)
iii) uf(myl v my2) = sup{u(mx)/mxef'(myl v my2)}
= sup{p(mx)/mxcAlvl}
> sup{u(mx)/mxecAlvA2}
> sup{p(mxlvmx2)/mx1eAl, mx2eA2 }
> sup{T(u(mx1)), T(u(mx2))/mxleAl, mx2ecA2}
> T[sup{n(mx1)/mx1eAl}, sup{p(mx2)/mx2eA2}]
> T[sup{p (mxl)/mxlef’(myl)}, sup{p(mx2)/mx2efi(my2)}] = T {uf(myl) , uf(my2)}
iv) uf(myl a my2)) = sup {u(mx)/mxef (myl a my2)}
= sup{u(mx)/mxecAla2}
> sup{u(mx)/mxeAl a A2}
> sup{p(mxl a mx2)/mxleAl, mx2eA2}
> sup{T(u(mx1)), T(n(mx2))/mx1eAl, mx2ecA2}
> T[sup{p(mxl)/mx1leAl}, sup{p(mx2)/mx2eA2}]
> T[sup{u(mx1)/mxlef” (myl)}, sup{u(mx2)/mx2ef" (my2)}]
= T {uf(myl), pf(my2)}
v) if(myl v my2) a pf(myl v my3)
= sup{p(mx)/mxe (Al v A2 ) a (A1 v A3 )}
> sup{u(mxl v mx2) a p(mxl v mx3)/mxleAl, mx2eA2, mx3ecA3}
> sup{T(p(mx1)), T(u(mx2)), T(n(mx1l v mx3))/mxlecAl, mx2eA2, mx3eA3}
> T[sup{(p(mx1)), mxleAl}, sup{(n(mx2))/mx2eA2}, sup{(p(mxlvmx3)/mx1leAl, mx3ecA3}]
> T[sup{u(mx1)/mxlef ' (my1)}, sup{u(mx2)a p (mxl v mx3)/mx2e f1l(my2), mx3ef1(my3)}]
= T{uf(myfl), wf(my2)a pf(mylv my3)}
Therefore p is a fuzzy modular lattice ordered m-group of f (G).
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Proposition 4.8:
An onto m-homomorphic image of fuzzy modular lattice ordered m group with sup property is a
fuzzy modular lattice ordered m-group.
Proof:
Let £ G — G’ be a onto m-homomorphism of G and let A be a fuzzy modular lattice
ordered m-group of G with sup property.
Let mx’, my’,mz’eG’
Let mxoefl(mx’),myoefl(my’),mzoefl(mz’)
be such that A(mx0) = sup{A(mx)/mxef’'(mx’)}
A (my0) =sup{A(my)/my ef'(my)} &

A (mz0) = sup{A(mz)/mzef'(mz’)}
i) Af(m(x'y)) = sup{A(2)/z ef'(m (x'¥))}

= sup{A(2)/z ef (mx' my"))}

> sup{A(mx0my0)/mx0 ef ' (mx’), my0 ef ' (my")}
> sup{A(mx0y0)/mx0ef ' (mx), my0ef'(my)}
> sup{min{A(mx0), A(my0)/mx0ef’'(mx’), myOef'(my’)}

> min{sup{A(mx0)/mx0 <f'(mx)}, sup{A(my0)/my0cf'(my)}] = min{Af(mx’), Af(my)}
i) Af((mx)") = sup{A(mx0)"/(mx0)" ef " (mx’)"}

= sup{A(mx0 )'/(mx0) ef'(mx)}

> sup{A(mx0)/(mx0) e&f'(mx)}

> Af (mx")
iii) Af(mx’ v my) = sup{A(2)/z ef'(mx v my)}
> sup{A(2)/z ef '(mx) v f'(my)}

supfA(mx0 v my0)/mx0ef’'(mx), my0ef'(my)}
supfA(mx0 v my0)/mx0ef’'(mx), my0ef'(my)}
> sup{min{A(mx0), A(my0)/mx0ef'(mx), my0ef'(my)}

> min{sup{A(mx0)/mx0 ef ' (mx')}, sup{A(my0)/my0 f '(my’)}
> min{ Af(mx’), Af(my")}

iv) Af(mx’ o my) = sup{A(2)/z <f'(mx a my)}
> supfA(z)/z ef '(mx) a f'(my)}
> sup{A(mx0 a my0)/mx0ef’'(mx’), my0ef'(my)}
> sup{A(mx0 a my0)/mx0ef’'(mx), my0ef ' (my)}
> sup{min{A(mx0), A(my0)/mx0ef'(mx), my0ef'(my)}
> min{sup{A(mx0)/mx0 f ' (mx")}, sup{A(my0)/my0ef ' (my")} = min{Af(mx’), Af(my)}
V) Af(mx'v my’) a Af(mx v mz)
= sup{A@)/zef'(mx v my)a f'(mx v mz)}
> sup{A(mx0 v my0) a A(mx0 v mz0)/mx0ef —1(mx’), myOef — 1(my’),mz0ef — 1(mz")}
> sup{min{A(mx0), A(my0)a A( mx0 v mz0)/mx0ef —1(mx"), myOef —1(my’)}
> min{sup{A(mx0)/mx0 ef ' (mx")}, sup{A(my0)aA(mx0 v mz0)/my0ef "' (my"), mz0ef "' (mz’)}
> min{Af (mx"), Af(my)a Af(mx’ v mz)}

=
=

Proposition 4.9:
Let f: G—G’ be a lattice group m-homomorphism and A be a fuzzy modular lattice ordered m-
group of G’ then f'(A) is a fuzzy modular lattice ordered m-group of G.

Proof:
Let mx, my, mze G and A be a fuzzy modular lattice ordered m-group of G’.
) f(4) (m(xy) =A f (m(xy))

= A (f(mx)f(my))
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= A (m f(x) mf(y)
= A (m f(x) f(¥)
= min{A(mf (x)), A(mf(¥))}
= min{A(f(mx)), A(f(my))}
> min{f'(4) (mx), f'(4) (my)}

i 1A ((m 0 = 4 f(m)h 1
A (f(mx))
A (m f@)!
A (m f(x)
A (f( mx))
> f(4) (mx)
i) f1(4) (mx v my)) = A fmx v my)) = A (fmx) v f(my)) =

A (m f(x) v m f(y)
= min{A (mf(x)), A (mf(y))}
= min{A (f(mx)), A(f(my))}
> min{f'(4) (mx), f(4) (my)}
iv) f1(4) (mx a my) = A f(mx a my)) = A (fimx) a f(my)) =

Am f(x) a4 m f(y))
= minfA (mf(x)), A(mf(y))}
= minfA (f(mx)), A(f(my))}
> min{f'(4) (mx), f'(A) (my)}
v) f1A) (mx v my) a f'(4) (mx v mz)
= A (mx v my)) A A (mx v mz))
= A m f(x vy amf(x v z)
2 min{A (f(mx)), A(f(my)a f (m (x v 2))}
> min{f'(4) (mx), f'(4A) (my) a f'(A) (mx v mz)}
Therefore f'(A) is a fuzzy modular lattice ordered m-group of G.

VIV I

DIRECT PRODUCT OF FUZZY MODULAR LATTICE ORDERED M-GROUP

Definition: 5.1:

Let A; be a fuzzy modular lattice ordered m-group of Gj, for i = 1,2,....n. Then the product Ai(
i = 1,2, .., n) is the function A;xAyx..xA;: GxGyx..xG,—L defined by (A;xAyx...xA,)
m(x,Xa,...,Xp)

= min{A;(mx;),Ay(mxy),...,Ax(mx,)}

Proposition 5.2:
The direct product of fuzzy modular lattice ordered m groups is a fuzzy modular lattice ordered
m-group.
Proof:
Let x = (x,%, ., %), ¥ =0uYy -0V, 2= (21, Zy..., 7,) €GxGyx... xG,
Let A\ xA,x...xA, = A
) A(m(xy)) = A(m(x1y1, X2Y2- -+, Xo¥n))
= min{d;(mxy;), A (Mmxyy,), ..., A(mx.y.)}
= min{min[A,(mx,), A\(my,)], min[A,(mx,), A(my,)], ..., min[A,(mx,), A.(my.)]}
= min{min[A,(mx,), A(mx,),..., A,(mx,)], min[Ai(my)), A(mys), ..., A,(my.)]}
> min{(4A;x4;,%,..., xA,) m(xy, %y, ..., X)), (A xAsx... xA,) mYV, Yy oo, Yn)}
> min{A(mx), A(my)}

i) Am x)' = Am(xLx .., 2
min{d,(mx;"), A(mx"), ..., A.(mx,")}
> min{A,(mx;), A,(mxy),.., A,(mx,)}
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> Am(xl, X2y aeey xn)

> A(mx)
iii) A(mx v my)= A(mx; v my,, mx, v my,, ..., mx, v my,)
= min{A|(mx;, v my,),A,(mx, v my,), .., A (mx, v my,}
= min{min[A;(mx,), Ai(my))], min[A;(mx,), A,(my)], ..., min[ A.(mx,), A(my.)]}
= min{min[4,(mx,), A,(mxy), ..., Au(mx,)], min[4,(my)), Ax(my>), .., A.(my.)]}

> min{(A|xAyx...xA,) m(x), Xy ..., %xn), (A1xAyx ..., xA) MY,V Yn)
> min{A( mx), A(my)}

iv) A(mx A my) = A(mx;, A my, mx, A my, ..., mx,A my, )
= min{4d;(mx; A my;), A(mx, A my,), .., A(mx, A my,}
= min{min[4,(mx,), Ai(my))], min[A,(mx,), A;(my)], .., min[4,(mx,), An (my,)]}

= min{min[4,(mx,), A,(mxp),..., A,(mx,)], min[4d,(my,), A2(my), .., A.(my.)]}
> min{(A1xA2x .. xAn) m(x1,x2,..,xn), (AlxA2x .. xAn) m(yl,y2, ...,yn)
> min{fA(mx), A(my)}
v) Almx v my) A A(mx v mz)
=min{Al(mx1 v myl) a Al(mxl v mzl),A2(mx2 v my2)a A2(mx2 v mz2),..,An(mxnv myn) a
An(mxnv mzn)}
> min{min[Al(mx1), A2(mx2),.., An(mxn)],
min[A1(myl),A2(my2), ..., An(myn)] amin[Al(mx1 v mz1),A2(mx2 v mz2),...,An(mxnv mzn)}
> min{(A1xA2x... xAn) m(x1,x2, ..,xn),
(A1xA2x...xAn) m(yl,y2,...,yn), (A1lxA2x..xAn) m(x1 v z1), (x2 v z2), ..., (xn v 2zn)}

CONCLUSION

In this paper we studied the notion of fuzzy modular lattice ordered m-group and
investigated some of it's properties. We also studied the homomorphic image, pre-image of fuzzy
modular  lattice ordered m-group, arbitrary family of fuzzy modular lattice ordered m-groups and
fuzzy modular lattice ordered m group using T-norms.
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