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ABSTRACT

In this paper, we introduce some properties of level subgroups of n-generated fuzzy subgroups of a group with
respect to the homomorphism and anti-homomorphism.
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INTRODUCTION

After the introduction of the concept of fuzzy sets by L.A.Zadeh [1], researchers were conducted the
generalizations of the notion of fuzzy sets, A. Rosenfeld [2] introduced the concept of fuzzy
group and the idea of “intuitionistic fuzzy set” was first published by K.T. Atanassov [3]. S.
sabu sebastian and T.V Ramakrishnan [4,5] introduced the concept of Multi-fuzzy sets and Multi-
fuzzy subgroups.Also R.Muthuraj and S.Balamurugan [6] produced some results in Multi-fuzzy
groups and its lower level subgroups.Choudhury.F.P. and Chakraborty.A.B. And Khare.S.S. [7]
Defined a fuzzy subgroup and fuzzy homomorphism.In this chapter we introduce some properties of
n— generated fuzzy subgroups of a group with homomorphism and anti-homomorphism

PRELIMINARIES

Definition

Let X be anon-empty set. Afuzzyset A on X isa mapping A: X — 0,1 and is defined as
A= xe X[ X u(X)

Definition

Let X and Y be any two sets. Let f:X —Y bea function. If x isafuzzyseton X then
the image of x under f isafuzzysetonY defined by f(u) y =v(y)= Sup wu(x), VyeY is

xe ()
called image of 4 under f

Definition

Let X and Y be any two sets. Letf:X —Y b a function. If S is a fuzzy set on Y then the
preimage of S under f isafuzzy set on X & is defined by f‘l(S) (x)=S f(x) .

Definition

Let A be afuzzy subset of aset X . For te[0, 1], A = xe X/A(x)>t is called a level fuzzy
subset of A

*Address for correspondence:
mariamaths2545@gmail.com

International Journal of Emerging Engineering Research and Technology V3 e I8 e August 2015 21



A.Solairaju et al. “The Homomorphism and Anti-Homomorphism of N-Generated Fuzzy Groups and Its
Level Subgroups”

Definition

Let X be a non-empty set, J be an indexing set and Lj :jeJd a family of partially ordered

sets. Amulti-fuzzy set A in X isaset

A=<3(X%, ui(x) . :XeX,,u-eLX,jeJ
J JeJ J

Definition

Let X beanon-emptysetand A beamulti-fuzzy set on X . An n— generated fuzzy set on X
is of the form

A® = <X,/1(X)>ZXEX,/¢ieLiX,ieP,neN
Where 0<A(X) <1 ¥xe X,n>0, ﬂ(x):%iyin(x)
i=1

Definition

Let X and Y beanytwosets. Let f:X —Y beafunction. If 1 isa n— generated fuzzy set on
X then the image of A under f is a n—generated fuzzy set onY and is defined by
f(A) y =v(y)= Sup A(x), V yeY iscalledimage of A under f

xe tH(y)

If S isan n— generated fuzzy seton Y then the preimage of
X isdefinedby  f1(S) (=5 f(x)
Definition

Let A be an n-generated fuzzy set on X . For te]0, 1], AtG = xeX/A(x)>t is called a n-

generated level  fuzzy subset of A

Properties

1).A° cB® o 1 x <y(x)

(2.A° =B® < 1 x =y(x)

3).A° UB% =1 x Ur(X) :[ x,max[ 4 x ,7(x)] ;XGX:|
(4).A° AB® = 4 X Ay(x) :[ xmin[ 2 x ,7(x)] ;XEX:|
(5).A+B:[ X, 1 X +7(0=4 X 7(x) ;XEX:|

©).1f A°= x4 x :xeX .then A® = x1-4 x :xeX
Definition
Let G be agroup. Afuzzy subset A of G is said to be a fuzzy subgroup of G if
(). A(xy) = min  A(x), A(y)
(i) A(x1)>AKX) VxyeG
Definition:

Let G be agroup. A n— generated fuzzy subset A ofa group G iscalled a n- generated
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fuzzy subgroup of G if

(). A(xy) = min  A(x), A(y) (ii).4 xt =A(x) VxyeG

where A x = iéy{‘(x), Ay) = iéu{‘(y) & A(xy) =1é ' (xy)

Definition

Let G beagroup. A n—generated fuzzy subset A of a group G iscalled a n- generated
anti- fuzzy subgroup of G if

(1)-A(xy) < max A(x), A(y)

(ii)A x1 =A(x) VxyeG

Definition

Let G, and G'e be any two groups, then the function f:G—>G' is called a group
homomorphismif f xy =f(x)f(y) Vx,yeG

Definition

Let G, and G'e be any two groups, thenthefunction f:G —>G' is called agroup
anti- homomorphismif f xy =f(y)f(x) vx,yeG

Theorem

Let G and G' be any two groups with identity. Let f:G — G' be a homomorphism then (i).
f (1) =1',where 1 and 1 are the identities of G and G' respectively.

(ii). f(a )= f(a) "

Proposition

Let A be a fuzzy subgroup of a group G.Then for t e [0, 1] suchthat t < u(e), A is a subgroup of
G

Proposition

The homomorphic image of a fuzzy subgroup of a group G is a fuzzy subgroup of a group G'
Proposition

The homomaorphic pre- image of a fuzzy subgroup of a group G'is a fuzzy subgroup of a group G
Proposition

The anti- homomorphic image of a fuzzy subgroup of a group Gis a fuzzy subgroup of a group G
Proposition

The anti- homomorphic pre- image of a fuzzy subgroup of a group G'is a fuzzy subgroup of a group
G

Theorem

The homomorphic image of a level subgroup of a n-generated fuzzy subgroup of a group G is a
level subgroup of an n-generated fuzzy subgroup of a group G'

Proof
Let G and G' be any two groups
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Let f:G—G' beahomomorphism
Thatis f xy =f(x)f(y) vx,yeG
Let v =f 2 ,where 1an n- generated fuzzy subgroup of a group G

Clearly V isan n- generated fuzzy subgroup of G
Let x,yeG= f(x)and f(y) in G'

Clearly 4, is a level subgroup of 2

Thatis A(x)>t and A(y)>t and A(xy")>t

We have to prove that f A isa level subgroup of Vv
Now, V f(x) 2A(x)>2t= V f(x) >t

vV f(y) 2A(y)=2t= V f(y) >t And

vV f(x) f(y) =V f()f(y?) ,As f isahom

=V f(xy') ,as f isahom

> A(xy ™) >t

=V f(x) f(y) >t

f A Isalevel subgroup of an n-generated fuzzy subgroup of? G'

Theorem

The homomorphic pre- image of a level subgroup of a n-generated fuzzy subgroup of a group
G'is a level subgroup of a n-generated fuzzy subgroup of a group G

Proof

Let G and G' beany two groups

Let f:G—G' beahomomorphism

Thatis f xy =f(X)f(y) Vx,yeG

Let vV =f A ,where Aan n-generated fuzzy subgroup of a group G
Clearly A is an n- generated fuzzy subgroup of G

Let f(x) and f(y) in G'=x,yeG

Clearly f A isa level subgroup of V

Thatis V f(x) >t & V f(y) >t,
And V f(x) f(y) =t

We have to prove that 4, is a level subgroup of 2

Now,

A X 2V f(x) 2t= 4 x >t
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Ay =2V f(y) 2t=> 1y >t And
Axyt =V f oxy'

=V f(x)f(y") As fisahomomorphism
-V f(x) f(y) >t

A lsa level subgroup of an n-generated fuzzy subgroup A of agroup? G'

Theorem

The anti- homomorphic image of a level subgroup of a n-generated subgroup of a group G is a
level subgroup of an n-generated fuzzy subgroup of a group G'

Proof
Let G and G' be any two groups

Let f:G—G' be an anti- homomorphism
Thatis f xy =f(y)f(x) Vvx,yeG
LetV =f A , where A1an n-generated fuzzy subgroup of group G

Clearly V isan n- generated fuzzy subgroup of G'
Let x,yeG= f(x)and f(y) in G'

Clearly 4, isalevel subgroup of 2

Thatis A(x)>t and A(y)>t and A(y'x)>t

We have to prove that f 4 isa level subgroup of Vv
Now, V f(x) 2A(x)>2t=> V f(x) >t

V f(y) 2A(y)2t= V f(y) >t And

Voof(y) f(x) =V f(yHf(x) ,As f isaanti- hom
=V f(y™'x) As f isa anti- hom

> Ay7"x) >t

=V f(y)  f(x) >t

f A Isalevel subgroup of an n-generated fuzzy subgroup V of a group? G

Theorem

The anti- homomorphic pre- image of a level subgroup of a n-generated fuzzy subgroup of a
group G'is a level subgroup of a n-generated fuzzy subgroup of a group G

Proof
Let G and G' be any two groups

Let f:G—G' bean anti- homomorphism
Thatis f xy =f(y)f(x) Vvx,yeG
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Let v =f A , where A1an n- generated fuzzy subgroup of is G'

Clearly 2 is an n- generated fuzzy subgroup of G

Let f(x) and f(y) in G'=x,yeG

Clearly f A isalevel subgroup of VvV

Thatis V. f(x) >t & V f(y) >t,

And V. f(y) f(x) >t

We have to prove that 4, is a level subgroup of 2

A X 2V f(x) 2t=> 1 x >t

Ay =V f(y) >t=> 12y >t And

Axyt =V f oxy!

=V f(y)f(x) As fisahomomorphism

=V

fly)  f(x) >t =4 xy" >t

A lsa level subgroup of an n-generated fuzzy sub group A of a group? G
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