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Abstract

In this paper we introduce the notion of homomasphi and anti
homomorphism of a multi L-fuzzy subgroup and inyatt some of its properties.
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1 I ntroduction

L. A. Zadeh introduced the notion of a fuzzy sub&etf a set X as a function
from X into | = [0, 1]. Rosenfeld [21] and Kuroki4] applied this concept in
group theory and semi group theory, and developedheory of fuzzy subgroups
and fuzzy sub semi groupoids respectively. J.A. Ugog [8] replaced the
valuations set [0, 1], by means of a completedatin an attempt to make a
generalized study of fuzzy set theory by studyirfyizy sets. In fact it seems in
order to obtain a complete analogy of crisp math@®an terms of fuzzy
mathematics, it is necessary to replace the valuaet by a system having more
rich algebraic structure. The concept of anti zjugubgroup was introduced by
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Biswas [3]. The concept of multi fuzzy subgroupsswatroduced by Souriar
Sebastian and S. Babu Sundar [13]. In all thesestuthe closed unit interval [O,
1] is taken as the Membership lattice.

We introduce the notion of a multi L-fuzzy sub goo@ and discussed some of its
properties. The characterizations of a Multi L-fwzzsubgroup under
homomorphism and anti homomorphism are discussed.

2 Preliminaries

In this section, we review some definitions and samsults of Multi L-fuzzy
subgroups which will be used in the later sectioffsoughout this section we
mean that G,0) is a group, e is the identity a¢f and xy as Xy.

Definition 2.1: A L-fuzzy subset of X is a mapping fronx into L, where L is a
complete lattice satisfying the infinite meet disitive law. If L is the unit
interval [0,1] of real numbers, there areettusual fuzzy subset of X.

A L-fuzzy subset:X—L is said to be a nonempty, if it is rtbe constant
map which assumes the values 0 of L.

Definition 2.2: Let X be a non — empty set. A Multi L — fuzzylsatX is defined
as a set of ordered sequencds= { (X, ta(x), to(x), ..., t4(x), ...) : X7 X}, where
M X— L foralli.

Definition 2.3: A L-fuzzy subset of ¢ is said to be a L-fuzzy subgroup of G, if
for all x, yJG,

i A(xy) = A(X) A(y)
i, A = AX).

Definition 2.4: A Multi L — Fuzzy subset of G is called an Multi L — Fuzzy
subgroup (MLFS) of G if for every x/yG,

i AXY) > A(X) CA(Y)
i, i AXD = A(X) .

Definition 2.5: A multi L-fuzzy subset of G is said to be an anti multi L-fuzzy
subgroup of G, if[] x, y//G

o AXY) SA(X) LA(Y)
i. AxYH= AX)
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Definition 2.6: The function f: G>G' is said to be a homomorphism if f(xy)=
feQf(y) Ux, yI G

Definition 2.7 The function f: G>-G' (G and G are not necessarily
commutative) is said to be an anti homomorphisitxy)= f(y)f(x) Ox, y 7/ G.

Definition 2.8: Let f be any function from a set X to a set Y, lahdA be anyL -
fuzzy subset af. ThenA is called f -invariant if f(x) = f(y) implies A(X) = A(y),

where x, Y/ X.

3  Properties of Multi L-Fuzzy Subgroup under
Homomor phism

In this section we study about properties of militfuzzy subgroup under
homomorphism.

Theorem 3.1 Let G and G be any two groups. Let f:-GG' be a
homomorphism and onto. Ldt: G - Lbe a multi L-fuzzy subgroup of G. Then

f(1) is a multi L-fuzzy subgroup of Gif A has sup property andiis f- invariant.
Proof: Let A be a multi L-fuzzy subgroup of G.
I £ (A)(xy) = L{AXy)/xyUG,f(xy) = Xoyo }
= A( XoYo)
> N Xo) L A(Yo)
=(0{A0/x0G, f(0=%}) L (O{A(y)/ YOG, f(¥)=y, }
> (F(A))) LFAY)
f(A)xy )= (F(A)X) LFA)Y)).
i. f )XY = TN X OG, f(xY) = xo}
£{A(X)/ x OG, f(x) = x}
(o)
£{A(X)/ x OG, f(xg) = %o }

= KX
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) =fM)X).
Hence f (1) is amulti L- fuzzy subgroup o&".

Theorem 3.2: Let G and G* be any two groups. Let f: -GG' be a
homomorphism and onto. LetG' -~ be a multi L-fuzzy subgroup @f.

Thenf () is a multi L-fuzzy subgroup of G.

Proof: Let x4 be a multi L-fuzzy subgroup @&’

i P xy) = uf(xy))
UCIL(Y)
> p(f(x) L n(f(y)
> i) C )
Fwoxy) = F ) C )
i P =)
(f(x™))
=u(f(x))
1) (x)
T = FHw ).
Hence () is a multi L-fuzzy subgroup of G.
Theorem 3.3: Let G and G'be any two groups. Let f: GG'be an anti
homomorphism and onto. Ldt G—L be a multi L-fuzzy subgroup of G. Then
f(A) is a multi L-fuzzy subgroup @f, if A has sup property andlis f- invariant.
Proof: Let A be a multi L-fuzzy subgroup of G.
i f (A)(xy) = C{A( XoY0)/ XoYo UG, f(Xoyo) = Xy }= A( XoYo)
< A(xo) L (A(yo)

< (L{A(x0) X0 UG, f(x0) = x }) L (L{A(Y0)/ Yo UG, f(yo) =y })
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<{FMe) L (FMW)
FA)xy) < (FAX))L (FAY)).
i. f (XY = L{A( o) X0t OG, f(xo™h) = x1}
=A%)
A( o)
£{A(x0)/ Xo OG, f(Xo) = x }
= MK
FOXY) =fA)X)

Hence f Q) is a multi - fuzzy subgroup d&’.
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Theorem 3.4: Let G and G be any two groups. Let f:-GG'be an anti
homomorphism and onto. Let:G' -  lbe an multi L-fuzzy subgroup of .G

Then f ?*(u) is a multi L-fuzzy subgroup of G.
Proof: Letu be a multi L-fuzzy subgroup &f .

i FH 0 xy) = (fxy))
R(f(Y)f(x))
> u(f(y) L n(f(x)
> ) L )
T exy) = o) L e
i. P = n(f(x™)
()
u(f(x))
= 1) (x)

T = FX).
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Hence () is a multi L-fuzzy subgroup of G.
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