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Abstract

The idea of dual of fuzzy modular lattice ordered m-group is introduced in this article, and
some of its properties are explored. We also examine at the homomorphic image, pre mage and
direct product of the dual of fuzzy modular lattice ordered m-group, as well as some associated
lattice properties.

1. Introduction

The set of all fuzzy normal subgroups of a group is a sub lattice of a
lattice of all fuzzy subgroups of a given group and is modular, according to
Ajmal [1]. Using the concept of fuzzy partial ordering, Nanda [5] created the
concept of fuzzy lattice. L-fuzzy lattice ordered groups and sub /-groups were
first studied by G. S. V. Satya Saibaba [2]. The fuzzy lattice ordered m-group
was presented by M. U. Makandar and A. D. Lokhande. In an attempt to
make a generalised study of fuzzy set theory by investigating L-fuzzy sets, J.
A. Goguen [3] replaced the valuationi set [0, 1] with whole lattice. Dr. M.
Madurai and V. Rajendran [4] changed the definition of fuzzy lattice and
proposed the concept of fuzzy lattice of groups, as well as analyzing some of
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its main features. Dr. SG. Karpagavalli and D. Vidyadevi [6] have extended
to fuzzy modular lattice in ordered groups and also investigated some of its
basic properties. This article introduces the concept of a dual of fuzzy
modular lattice ordered m-group and investigates some of its features. Also
examine at the homomorphic image and preimage of the dual of a fuzzy

modular lattice ordered m-group, as well as some related lattice features.
2. Preliminaries
Definition 2.1[6]. Let G be a group, M be any set if,

1) mx € G.

(1) m(xy) = (mx)y = xmy, for all x, y € G, m € M. Then G is called m

group.

Definition 2.2. Let (X, py) be a fuzzy set and G is a m-group G. A fuzzy
seton G, G € p(X) is called a dual of fuzzy m-group if,

(@) p(m(xy)) < max {p (mx), Wimy);
(i) wmxt) < (mx), forall x, y € G, m e M.

Definition 2.3. Let (X, 1;), G € p(X), M < X. A function p on G is said

to be a dual of fuzzy lattice ordered m-group if,
() (G, o) is a m-group.
(1) (G, e, <) is a lattice ordered group.

(i) p(mlxy)) < max {u(mx), p(my)}

iv) p((ma) ') < p(ma)
(v) w(me v my) < max {u(mx), p(my);
(vi) w(mx A my) < max {u(mx), w(my)}, for all mx, my € G.

4. Properties of Dual of Fuzzy Modular Lattice Ordered m-Group

Proposition 4.1. Let G and G’ be two dual of fuzzy modular lattice
ordered m-groups and 0 :G — G' be a m-homomorphism defined by
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0(mx) = mO(x). If B is a dual of fuzzy modular lattice ordered m-group of G’

then the pre-image 07! (B) is a dual of fuzzy modular lattice ordered m-group
of G.

Proof of Proposition 4.1. Assume B is a dual of fuzzy modular lattice

ordered m-group of G’.

Let mx, my, mz € G
(i) Hg() (M) = npo(m(xy)) = np(m6(xy)) = np(m6x)o(y))
< max {up(mO(x)), np(mo(y))} < max {up(6(mx), np(0(my)))
< max {ug(g) (mx), ugg)(my)}
(i) o) (mx) ") = np0((mx)") = pp(O(ma) " up (mO(x) ™ < up(mo(x)
< pp(6(mx)) < Mg(lB)(mx)
(i) o) (mac v my) = ppb(mx v my) = pp(ma) v 6(my)
< max {up 6(mx), ug 6(my)} < max {ug(l B)(mx), Mg(lB)(my)}
(V) pg(p)(mx A my) = up 0(mx A my) = np O(mx) A up 0(my)
< max {upg 8(mx), ug 6(my)} < max {ug(lB)(mx), ug(lB)(my)}
(v) My )M A my) v g g (mx A my) = pp O(mx A my) v pp 0(mx A mz)

< max {ug 0(mx), up 0(my), upd(mx) A upd(mz);

< max {ug 0(mx), ug 0(my) v ug 6(mx A mz)}
< max {ug(lB)O(mx), ug(lB)(my) v ug(lB)(mx A mz)}

Therefore 07" (B) is a dual of fuzzy modular lattice ordered m-group of G.
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Proposition 4.2. If {A;} is a family of dual of fuzzy modular lattice
ordered m-group of G, then NA; is a dual of fuzzy modular lattice ordered
m-group of G where NA; = {mx, A puy;(mx)/mx e G}.

Proof of Proposition 4.2. Let mx, my, mz e G
@) (N pai)mlxy) = Apgmlxy) = Apgi(mx my) < Amax {pg;(me), pa;(my)}

< max {(N pg;) (max), (N ;) (my)}

() (M) () = AN pai(mx) ™ < Apgg(ma) < (O pgg) (mex)

(i) (Mpa;) (mxe v my) = Augi(ma v my) < Amax {pg;(mx), pa;(my)}
< max {1 pg;(mx), N pa;(my)]

(v) (M) (mx v my) = Apgi(ma A my) < Amax {pg;(mx), pa;(my)}
< max {1 pg;(mx), N pg;(my);

W) (Vwag) (mx A my) v (Y pa;) (mx A my) < A~ pag) (me A my)

V(A pg;) (mx A m2)

< amax {pg;(mex), min {ug;(my), pa;(mx A mz)j

Proposition 4.3. If A is a fuzzy set in G and 0 is a m-homomorphism of
G, then the fuzzy set A% = {(max; u%(mx)), mx € G} is a dual of fuzzy

modular lattice ordered m-group.

Proof of Proposition 4.3. Let mx, my, mz € G

(@) pA(m () = 1aB(m(xy)) = LamB(xy) = Wym(B(x)0(y))
< max {uym0(x), pgm6(y)} < max {u0(mx), pus0(my)}
< max {u (mx), pi (my)}

(i) p(mx) ! = pg0(mx) ™" = paO(mx)) ™ = pa(mb(x)) ™
< naB(mx) < p (mx)
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(iii) < pd(mo v my) = na0(ma v my) = pa0(mx) v 0(my)
< max {u40(mx), p40(my) < max {u (mx), p% (my)}
(v) & (mx A my) = pa0(ma A my) = p40(ma) A 0(ma)
< max {u 40(mx), p40(my)} < max {p (mx), uY (my)}

&) p(mx A my) v 18 (mx A my) = ps0(mx A my) v pa0(mx A mz)

= (140(mx) A 0(my)) v (L0 (mx) A 6(mz))

< max {u40(mx), pna0(my) v pg0(mx A mz)}

< max {pg0(mx), pa0(my) v us0(mx A mz)}

Therefore A® is a dual of fuzzy modular lattice ordered m-group of G.

Proposition 4.4. Let f:G —> G' be a lattice group m-homomorphism and

A is a fuzzy set in dual of fuzzy modular lattice ordered m-group of G' then

fﬁ1 (A) is a dual of fuzzy modular lattice ordered m-group of G.

Proof of Proposition 4.4. Let mx, my, mz € G and A be a dual of fuzzy

modular lattice ordered m-group of G’.
@) F7HA) (mlxy)) = Af(m(xy) = A(f(mx)f(my)) = Almf(x)mf(y))
= A(mf(x)f(y)) < max {A(mf(x)), A(mf())}

< max {A(f(mx)), A(f(my))} < max {f " (A)(mx), f(A) (my)}

(@) f7(A) (mx) 1) = Af((mx) ™) = A(f(ma) ') = Almf(x) ™ < A(mf(x))
< A(f(mx)) < f71(A) (mx)
Qi) £~ (A)(mx v my) = Af(mx v my) = A(f(mx) v f(my))
= A(mf(x) v mf(y))
< max {A(mf(x)), A(mf(y))} < max {A(f(mx)), A(f(my))}

< max {f_l(A) (mx), 1 (A) (my)}
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(v) f71(A) (mx A my) = Af(max v my) = A(f(mx) A f(my))
= A(mf(x) A mf(y))
max {A(mf(x)), A(mf(y))} < max {A(f(mx)), A(f(my))}

IA

IA

max {f ' (A) (mx), {7 (A) (my)}
&) fHA) (mx A my) v fHA) (mx A my) = A(mx A my) v A(mx A mz)
= A(mf(x A y) v mf(x A 2)) < max {A(f(mx)), A(f(my) v f(m(x A 2)))}

max {f " (A) (mx), £ (A)(my) v {7 (A) (mx A m2)}

IA

Therefore f -1 (A) is a dual of fuzzy modular lattice ordered m-group of G.

5. Direct Product of Dual of Fuzzy Modular Lattice Ordered M-
Group

Definition 5.1. Let A; be a fuzzy set of G; for i =1, 2, ..., n. Then the
product A;(i=1,2,...,n) is the function A x Ay x...x A,; G; x Gy x
...xG, > L defined by (A4 xAgx...xA,)m(x; xxg, ..., X,,) = max
{Ar(mexy), Ag(muxg), ..., A, (mexy)}-

Proposition 5.2. The direct product of dual of fuzzy modular lattice

ordered m groups is a dual of fuzzy modular lattice ordered m-group.
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