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Abstract:
In this paper a fuzzy set is defined on a group with two operators which is also a lattice satisfying four
conditions. The operator sets are denoted by K and S which are any nonempty sets. The first two
conditions are according to group structure and the last two conditions are according to lattice
structure.
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INTRODUCTION

A fuzzy algebra has become an important branch of research. A. Rosenfeld 1971 [9] used the concept of
fuzzy set theory due to Zadeh 1965 [5]. Since then the study of fuzzy algebraic substructures are
important when viewed from a Lattice theoretic point of view. N. Ajmal and K.V. Thomas [1] initiated
such types of study in the year 1994. It was latter independently established by N. Ajmal [1] that the set of
all fuzzy normal subgroups of a group constitute a sub lattice of the lattice of all fuzzy sub groups of a given
group and is Modular. Nanda[8] 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 sub groups and fuzzy normal sub groups are explored. G.S.V. Satya Saibaba [3]
initiate the study of L-fuzzy lattice ordered groups and introducing the notice of L-fuzzy sub I- groups.
J.A. Goguen [4] replaced the valuation set [0,1] by means of a complete lattice in an attempt to make a
generalized study of fuzzy set theory by studying L-fuzzy sets. A Solairaju and R. Nagarajan [11]
introduced the concept of lattice valued Q-fuzzy sub-modules over near rings with respect to T-norms.
DrM.Marudai & V. Rajendran[6] modified the definition of fuzzy lattice and introduce the notion of fuzzy
lattice of groups and investigated some of its basic properties. Gu [12] introduced concept of fuzzy groups
with operator. Then S. Subramanian, R Nagrajan & Chellappa [10] extended the concept to m fuzzy groups
with operator. In this paper we introduce the notion of fuzzy lattice KS operator group and investigated
some of its basic properties.

1. PRELIMINARIES

Definition 1.1 Fuzzy group

Let A: X to [0, 1] is a fuzzy set & (G,.) is a group which is a subset of X. A fuzzy group is a fuzzy set which
satisfy two conditions

1A (x y) > mini { (x), My)}

) A (x >N (x) wherex, yeG.

Definition 1.2 K-Operator group

A group G is said to be an K- operator group if kx ¢ G where ke K ( any non empty set called as Operator
set ) and for all xe G.

Definition 1.3 Fuzzy K- operator group

Let A: X to [0, 1] is a fuzzy set & G is a subset of X which is also a K- operator group. A is a fuzzy K-
operator group if it satisfy following two conditions

i) A (k(xy)) > mini { Mkx), A (ky)}

ii) A (kx) > Mkx) where X, ye G, k € K.

Definition 1.4 Lattice K-operator group
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Lattice K-operator group is an algebraic structure (G, . , R) if it satisfy two conditions 1) G is a K-operator
group w.r.t °.’ 2) Gis a lattice w.r.t R

Definition 1.5 KS- operator group-

Let G be a group, K,S be any twononempty sets if kx e G, sxe G. for every x € G, k e K, se S Then G is
called a KS- operator group.

Definition 1.6 Fuzzy KS- operator group
If A: X to [0, 1] is a fuzzy set & G is KS- operator group . A fuzzy set A over G, G subset of X is a fuzzy KS
operator group if

1) & (kxsy)) > mini {A (kx), L (sy)} 2) A (kx)™t >4 (kx) &\ (sx)™ > A (sx) for every X, ye G, ke K ,s €S
Definition 1.7 Lattice KS operator group

A lattice KS- operator group is an algebraic structure (G, R, .) if it satisfy two conditions 1) G is a KS-
operator group w.r.t .’ 2) G is a lattice w.r.t R .

Definition 1.8 Fuzzy lattice KS- operator group (FL KS- operator group) —

A: X to [0, 1] be a fuzzy set, Let G be a subset of X which is a lattice KS- operator group , K,S( operator
sets). A is a function over G. It is a fuzzy lattice KS- operator group if it satisfy following four conditions

1) Mkxsy)>mini { A (kx),\ (sy)}

2) Mkx) ™t >M(kx) &A(sx)>A(sx)

3) Mkxvsy )>mini {A(kx),A(sy)}

4) Mkxasy)>mini {Mkx),\(sy)} Foreveryx e G, ke K,seS

Definition 1.9 Fuzzy lattice KK -operator group

A: X to [0, 1] is a fuzzy set; G is a K- lattice operator group, A function A on G is said to be a fuzzy lattice
KK-operator group if it satisfy following four conditions

1) My x kpy)> mini {A(ky )M kz ¥)}

2) My )20 fey x), Mhep )20 k),

3) My x v kyy)> mini {A(ky %), ky y)}

4) My xA kyy)> mini {A(ky x),M( k, )}, Forall x, ye G, ki keeK

Definition 1.10 Fuzzy lattice K2-operator group
A: X to [0, 1] 1s afuzzy set; G is a K- lattice operator group, A function A on G is said to be a fuzzy lattice
K-operator group if it satisfy following four conditions

1) Mkxky)>mini{Mkx),Mky)}

2) Mkax) “>M(kx)

3) Mkxvky) >mini {A(kx),Mky)}

4) Mkxaky) >mini {Mkx),Mky)} Forallx,ye G, ke K

Definition 1.11 Let A : X to Y be a function. Q is a fuzzy group of Y. A fuzzy set A'! Inverse image of Q
under A is given by AH(Q) = py-1(Q) (X) = poh (X)

Definition 1.12 p,: X to [0, 1] be a fuzzy set and A: X to X’ is a function. A functionp,a : X to [0,1] is
defined by p 2 (X) =ps A (x)

Definition 1.131f T and T are lattice KS- operator groups . A function A: T—T’ be a lattice KS
homomorphism if Ak xsy =Mk x )A(s y )=kAX)sMy),Mk xvsy =Mk x )VA(s ¥y )=kMX)VsM(y), MK xAsy )=
Mkx)AM(sy) = kMx)AsMy) Forall x ,ye G, ke K,s€S

Definition 1.14 Let A be a fuzzy lattice KS operator group of Gj, fori=1,2,...... ,n. Then the product Ai( i
= 1,2,.....n) is the function A1X A 2x ........ X An: GiXx G ox ........ x G n — [0,1] defined by(A1x A 2X
........ X An ) Kk (X 1X2 An(an)}

....................

2 PROPERTIES OF FL KS- OPERATOR GROUP

Preposition 2.1: Let T and T’ be two Lattice KS operator groups and A:T to T’ be a lattice KS
homomorphism. If P is a FL KS operator group of T then the fuzzy set

P={<x ;pp (X) =pp A(X)> xeT}isaFL KS operator group of T.

Proof- Letx,yeT

) pa(kxsy)) =ppMkxsy) = upkMx)si(y)

=ppkA(x)sA(y)=mini { ppKA(X), ppsA(y) }

> mini{pp Akx), ppA(sy)}= mini{ppa(kx),mpa(sy)}
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i) ppa (kx)™) =up Mkx)] " =pp [Akx)]™
=pp(kA(x)) > pp(kA(x))= pp(Akx))= ppa(Kx)
ipa(sx)™) =pp M) =pp  [AM(sx)] 7 =pp(SMX)) Zpp(SM(x))

= Hp(A(sx))= Hpa(sx)
iii) Hpa(kxvsy) = ppA(Kxvsy)= pupA(Kx)vi(sy)
= upkA(x)vsi(y)= mini {ppkA(X), ppsA(y))=mini{ppA(kx),upA (sy))= mini{ppa(kx),ppa(sy))
iv)  ppa(kxasy)  =ppA(kxasy) =ppkA(X)asA(y)
> mini {ppkA(X),upsA(y))= mini{upA(kx),upA (sy))
= mini{ppa (kx) ppa (5)}
Therefore Pis a FL KS operator group of T.
Preposition 2.2: If A: T to T’ be a surjective lattice KS homomorphism and let P be a fuzzy lattice KS
operator group of T. Define a fuzzy set P*: T'to [0,1] by
PH(x))= mini{P(x)/xeA}(x*)}.Then P* is a fuzzy lattice KS operator group on T .
Proof- A: T— T’ be a surjective homomorphism and P be a fuzzy lattice operator KS group of T. Let x’,y’
eT” and Xoedl(x) Yoe Vi(y”)
i) P kx'sy’)  =mini{P(z)/z ex}(kx'sy")}
>mini{P(kxysy,)/kxo ex (kx') ,syoed(by')}
>mini{mini {P(kxy ) P(syo))/kxo er (kx'),sy,er (sy’)}
> mini {mini {P(kxy )/Kxe eX1(kx")},mini{P(sy,)/syoer(sy’)}}
= mini{P*(kx"),P(sy’)}
i) Prkx')t = mini{P(2)/zex(kx") '}
= mini{P(kxo ) )/ (kxgy tert(kx")")}
=mini{P(kxy )?) lkxy e (kx')}
> mini {P(kx, )/Kxy X (kx')}= P*(kx')

PA(sx')t = mini{P(2)/zex"(sx") 3= mini{P(sxo ) 1)/ (sx0) L el (sx") 1)}
=mini{P(sx, )?) /sxy eX}(sx’)}> mini {P(sx, )/sx, e (sx’)}
= PX(sx’)

iii) PYkx'vsy') =mini{P(2)/z ex}(kx'vsy')}

> mini {P(z)/zeX (kx" Wi (sy')}

> mini {P(kx,vsy) lkxy eN(kx'),syoel(sy’)}

> mini {mini{P(kx, ) P(sy,))/kx, X (ak),by,er(sy')}

> mini {mini{P(kx,)/kxo € X (kx")},mini{P(sy,)/sy,er(sy’)

> mini {P*(kx"),P*(sy)}

iv) PYkx'asy’) =mini{P(2)/zex (kx'Asy’)}

> mini {P(z)/zeX}(kx ) Al (sy’)}

> mini {P(kxyAsy,)/ax, eL1(kx'),syer (sy)}

> mini {mini {P(kx,) P(Sy,)HKxo X (kx'),sy,er(sy’)}

> mini {mini {P(kx,)/kx, ex1(kx')}mini{P(sy,)/sy,er*(sy’)

> mini {P*(kx"),P*(sy’)}

Therefore P* is a fuzzy lattice KS operator group on T .

Preposition 2.3: Let A: T—T be a lattice KS homomorphism and P’ be a fuzzy lattice KS operator
group of T then L}(P") is a fuzzy lattice KS operator group of T.

Proof - Let X,y e T and P be a fuzzy lattice KS operator group of T .
i) VP (kxsy) = PAMkxsy)= P (Mkx)A(sy))

= P (kMx)sMy))= P (kA(x)sMy)) ,

> mini{P (kA(x)), P (sA(y))}> mini{P (AM(kx)),P (A(sy)}

> mini {L1(P)(kx) AL(P)(sy) }

) AP ) (k)™ =PA[(k)] =P [Akx)]™!

= PTKAMx)]™> P (kA(x))= P (M(kx))

MHP)(sx)? =PA[(sx)] =P [AMsx)]= P sMx)]> P'(sM(x))
= P (Msx))
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i) AYP)(kxvsy) =P Mkxvsy)=P (Mkx)vA(sy))
:P,(M(X),VSMY))Z mini {P (KA(x)),P (sM(y))}

> mini{P (A(kx)),P (\M(sy)}

> mini {A1(P)(kx), L 1(P)(sy) ¥

iv)  AYP)(kxasy) =P Mkxasy)=P (Mkx)al(sy))

= P’ (kM(x)asMy))= mini {P (kAMx),P (sMy)}

> mini {P’ (Mkx)),P (\(sy))}

> mini {A1(P)(kx), 1 (P)(sy) }

Therefore L1(P) is a fuzzy lattice KS operator group of T.

Preposition 2.4: Direct product of fuzzy lattice KS operator groups is also a fuzzy lattice KS operator
group.
Proof- Let x= (X1X2,......., Xn), Y=(Y1 VYo ..., Yn)eGiXGox....... xGn

Let AiXA X ........ X An=A

i) AKkxsy) =AK(X1X2. ... Xn)S(Y1 VYoo, Yn)
=Akx1syr kxasyz. ..., KXnSY n))

=mini {A1 (K x18y1), A2 (KX 2 Sy2),.......... , An (K Xn Syn) }

> mini{mini [A1(kx1), A1(sy1)], min [A2 (kx2), A2(Sy2)],...

mini[ An (KX n), An (syn)] }

> mini {mini [A1(KX1), A2 (KX 2), ... An (kX n)],

mini [A(Sy1), A2 (SY 2, ... An(syn) 1}

>mini {(AXAX ........ X An) K (X1 X2,........., Xn) ,(A1X A2X ........ X An)s(y1
Y2, Yn)

> mini{A(kx),A(sy)}

ii) A kx)? =A(kx)? (kx2)?t,......... ,(kxn)?h

= mini {A1(k x1)%, Aok X 2) L oo An (KX n)D}

>mini {A1 (K X1), A2(KX 2) ,......... An (Kxn)}

=AK(X1, X2,00ienen. ,Xn)

> A (kx)

A(sx)? =A((sx)t (5x2)t ... ,(sxn)?h)

=mini {Ai(sx1)?, Ax(sx2) ... An (sxn)D}

>mini {A1 (SX1), A2(SX2),......... An (SXxn)}

=AS(X1, X2,0ennnn. , X n)

> A (sx)

i)  Akxvsy)=Akxwsyr kxavsys ... KXnVSsyn))
=mini {A1 (kx 1vsy1), A2 (KX 2V Sy2),.......... ,An(KXnVsyn)}

> mini {mini[A1(kx1), A1 (Ky1) ], mini[A2 (kx2), A2(Ky2)],...mini[ An(kXn), An(nyn)] }
>mini {mini[ A1(kX1),A2(kX2), ....... An(kXn)],mini[A1(sy1),A2(Sy2). An(syn) 1}

> mini {(A1XA 2X..... X An ) K (X1 X2, Xn), (AtXAxX........ X An)
S(Y1Ya..... Yn)

> mini{A(k x),A(s y)}

V) A(kxasy)=A(kxiasyr, kKxz2asy, ., KXnASyn))

= mini{A1 (K X 1a8y1), A2 (K X 2 A SY2),.......... , An (KXn A Sy n) }

> mini {mini [A1(K X1), A1 (s y1) ], mini [A2 (k X 2), A2(sy 2)],...
min[ An (K X n), An (Sy n)] }

>mini {mini [A1(KX1), A2 (KX 2, ... An (kX n)],

min [A1(Sy1), A2(SY2),....... An(syn) 1}

> mini {(A1XA 2X..... X An ) K (X 1 X2

............

> mini{A(k x),A(s y)}
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