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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 Contra fuzzy lattice KS operator group and some of its Properties.

1. PRELIMINARIES
Definition 1.1 Contra Fuzzy group
Let A: X to [0, 1] is a fuzzy set & (G,.) is a group which is a subset of X. Fuzzy group is a fuzzy set
which satisfy two conditions
DA (x y) < maxi { (x), My)}
2) A (x <A (X) wherex, yeG.
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Definition 1.2 K-Operator group
A group G is said to be a 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 Contra 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

) A (k(xy)) <maxi { Mkx), L (ky)}

ii) A (kx) < Mkx) where X, ye G, k e K.

Definition 1.4 Lattice K-operator group
Lattice K-operator group is an algebraic structure (G, . , R) if it satisfy two conditions 1) G is K-
operator group w.r.t °.” 2) G is a lattice w.r.t R

Definition 1.5 Contra Fuzzy lattice K-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 Contra
fuzzy lattice K-operator group if it satisfy following four conditions

1) Mkxky)<maxi {A(kx),Mky)}

2) Mkx) 1<\ (kx)

3) Mkxvky) <maxi{\(kx),Mky)}

4) Mkxaky) <maxi {A(kx)AMky)} Forallx,y e G, keK

Definition 1.6 KS- operator group
Let G be a group, K,S be any two nonempty sets if kx € G, sxe G. for every x € G, k e K, se S Then G is
called KS- operator group.

Definition 1.7 Contra 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
Contra fuzzy KS operator group if

1) A (kxsy)) <maxi {A (kx), L (ky)} 2) L (kx)T <) (kx) &\ (sx)™ <\ (sx) for every x, ye G, k e K ;s €
S

Definition 1.8 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 1.9 Contra Fuzzy lattice KS- operator group (CFL 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 Contra fuzzy lattice KS- operator group if it satisfy
following four conditions

1) Mkxsy)<maxi { A (kx),A (sy)}

2) Akx) T<h(kx) &M(sx) <A (sx)

3) Mkxvsy )<maxi{A(kx),\(sy)}
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4) Mkxasy)<maxi{Mkx),A(sy)} Foreveryx e G, ke K,seS

Definition 1.10 Contra 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 Contra
fuzzy lattice KK-operator group if it satisfy following four conditions

1) Mhk1x kay) < maxi{A(ky x),M k2 y)}

2) My %)™ <M kyx), M %) 20 ko),

3) Mk1x v kay) < maxi {Mky x),M k2 y)}

4) Mkyxn kyy) <maxi{A(k; x),M k, y)}, For all x, ye G, ki koeK
Definition 1.11 Contra Fuzzy lattice K?-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 Contra
fuzzy lattice K?-operator group if it satisfy following four conditions

1) Mkxky) < maxi {AM(kx),Mky)}

2) Mkx) < Mkx)

3) Mkxvky) < maxi{\(kx),Mky)}

4) Mkxnky) < maxi{A(kx),Mky)} Forallx,ye G, ke K

Definition 1.12
Leth : 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) = 1) (X) = HoA (X)

Definition 1.13
pa: X to [0, 1] be a fuzzy set and A: X — X is a function. A functionpu,z : X to [0,1] is defined by p 2

() =pa A(x)

Definition 1.14 If T and T are lattice KS- operator groups .A function

A: T to T’ be a lattice KS homomorphism

if M kxsy )= M kx M sy )=KMX)sMy)M kxvsy =M kx VA sy IFkMx)VsMy),
Mkxasy)=Akx)AMsy)=kAMx)AsA(y) Forall x ,y e G, ke K,s€ S

Definition 1.15

Let Ai be a contra fuzzy lattice KS operator groups of Gj, fori =1.2,...... ,n. Then the product Ai( | =
1,2,.....n) is the function A1X A 2x ........ XAn: GiXGox ........ x G n — [0,1] defined by
(AXA2X ........ XAn)K(X1X2........ X n) = maxi{A1 (k X 1) Az(kx2)....... An(kXn) }

2 PROPERTIES OF CONTRA 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 Contra FL KS operator group of T thenthe fuzzy set P*= { <X ; ppa (X) =Hp A
(x) >, xeT }is Contra FL KS operator group of T.

Proof- Letx,yeT

) upa(kxsy))  =ppMkxsy) = ppkMx)sA(y)=ppKAx)sA(y)
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<maxi{ppkMx),npsM(y)}< maxi{pp Akx), upA(sy)}
< maxi {ppr(Kx),upr(sy)}
i) ipa (kx)™ =pp A[(k)] =pp  [Mkx)] =pp(kM(x))™
<pp(kA(x))= pp(M(kx))= ppa(kx)
Mpa(sx)™ =pp A[(s2)] =pp  [A(s)] =pp(sMx))?
<pp(sSAM(x))= Hp(A(sx))= ppa(Sx)
i)  ppalkxvsy) = upA(kxvsy)= ppA(Kx)vA(sy)= ppkAX)vsi(y)
<maxi {ppkA(X), sA(y))=maxi{ppA(kx),pupA (sy))
= maxi{pupa (kx),upr(sy))
iv)  ppa(kxasy) =ppA(kxasy) =ppkA(X)ASA(y)< maxi {ppKA(X),ppsA(Y))
= maxi{ppA(kx),upA (sy))= maxi{upa (kx),upa(sy)}

Therefore P*is a Contra 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 Contra fuzzy
lattice KS operator group of T. Define a fuzzy set P*: T'to [0,1] by P*(x)= maxi{P(x)/xex}(x’)}.Then P
is a Contra fuzzy lattice KS operator group on T .

Proof- A: T— T’ be a surjective homomorphism and P be a Contra fuzzy lattice KS operator group of T.
Let x’,y’ €T and xoe A'Y(x"),yoe X(y”)

) PMkx'sy’)  =maxi{P(z)/z e\ (kx'sy’)}

<maxi{P(kx,syo)/kxo X (kx") syoed 1 (by')}

<maxi{maxi{P(kxy ) P(syo))kxo eX(kx'),sy,er (sy')}

< maxi{maxi{P(kx, )/Kxo e’} (kx")},maxi{P(syo)/syoer ™ (sy’)} }

= maxi{P*(kx"),P*(sy")}

i) PMkx)! = maxi{P(@)/zext(kx') 1}

= maxi{P(kxy )/ (kxoy e (kx')™)}

= maxi{P(kxy ) lkxy e (kx')}

< maxi{P(kxq )/Kxo er (kx')}

=PMkx")

PHsx')? = maxi{P(z)/zex (sx") 3= maxi{P(sx )™)/(sxpy T e (sx) )}
= maxi{P(sxo )?) /sxg A (sx’)}< maxi{P(sxg )/sxo e (sx’)}

= P*(sx’)

i)  PMkx'vsy') =maxi{P(2)/z ex}(kx'vsy’)}< maxi{P(z)/zeX (kx" WA (sy')}
<maxi{P(kxovsy,) lkx, eXi(kx'),sy,ed(sy’)}

< maxi{maxi{P(kxy ) P(syo))/kxo X (ak),by,er(sy")}

< maxi{maxi{P(kx,)/kx, € N1 (kx')},maxi{P(sy,)/sy,er(sy’)

< maxi {P*(kx"),P*(sy’)}

iv)  PMkx'asy’) =maxi{P(2)/zexl(kx'Asy’)}

< maxi {P(z)/zex (kx")al(sy')}

< maxi{P(kxorsyo)axe e (kx'),sy,er(sy’)}

< maxi{maxi{P(kx,) P(syo) Hkx, er1(kx'),syoer1(sy")}

< maxi {maxi {P(kx,)/Kx, X1 (kx')},maxi{P(sy,)/syo,er(sy’)
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< maxi {P*(kx"),P*(sy’)}
Therefore P* is a Contra fuzzy lattice KS operator group on T .

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

Proof - Letx,yeTandP bea Contra fuzzy lattice KS operator group of T .

i) WP (kxsy) =P Mkxsy)=P (Mkx)A(sy))= P (kKMx)sM(y))

= P (kMx)sA(y))< maxi{P (kM(x)), P (sM(y))}

< maxi{P (Mkx)),P (Msy)}

< maxi{A1(P)(kx) AP )(sy) }

i) VP (kx)? =PA (k)] =P [Mkx)]= PTkMx)]?

< P'(kMx))= P (Mkx))

AP (sx)t =PA[(sx)] =P [Msx)] = PTsA(x)]?:

< P'(sMx))= P’ (\(sx))

i) AYP)(kxvsy) = P Mkxvsy)=P (Mkx)vA(sy))=P (KA(X)vsA(y))

< maxi{P (kM(x)),P (sA(y))} < maxi{P (Mkx)),P (Msy)}

<maxi {A1(P)(kx),A1(P)(sy) }

iv) VP (kxasy) =P Mkxasy)=P (Mkx)al(sy))= P (KMx)asM(y))
< maxi{P (kA(x),P (sM(y) } < maxi{P (A(kx)),P (M(sy))}

< maxi{L1(P)(kx),L1(P)(sy) }

Therefore A1(P') is a Contra fuzzy lattice KS operator group of T.

Preposition 2.4: Direct product of Contra fuzzy lattice KS operator groups is also a Contra fuzzy
lattice KS operator group.
Proof- Let x= (X1X2,......, Xn), Y=(Y1VYo....., Yn)eGXGox....... xGn
Let AiX Aox ........ X An=A
i) Akxsy) =AK(X1X2,.... Xn)S(Y1 VYo, Yn)
=A(kx1Syr kKx2sys ..., KXnSY n))
= maxi {A1 (kK x18y1), A2 (K X 2 sy2),.......... , An (KX n syn) }
< maxi{maxi [A1(k X1), A1 (s y1) ], maxi [A2 (K X 2), A2(sY 2)],...
maxi[ An (K X n), An (Sy n)] }
<maxi {maxi [A1(k X1), A2 (K X 2),
A2(SY2), ... An(syn) I}

<maxi {(AXAxX ........ XAn)K(X1X2,......., Xn),
(AXAx ........ XAn)S(Y1Yo......., Yn)

<maxi {A(kx),A(sy)}

i) Akx)? =A(kx)?h (kx2)t,......... ,(kxn)?
=maxi {A1(kx1)?, Aok x2)2,......... An (Kxn) D}

<maxi {A1 (kx1), A2(KX2),......... An (Kxn)}

= AK(XL, X2,00nnnnn.. , X n)=A (kx)

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

=maxi {A1(sx1)? Ax(sx2)t,......... An (sx0)D}

<maxi {A1 (S X1), A2(SX2) ,......... JAn (SXn)}
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=AS(X1, X2,0ennnn.n. , X n)= A (sX)

i)  Akxvsy)=A(kxivsyr, kKxa2vsys. .. KXnVvsyn))
= maxi {A1 (KX 1vsy1), Az (KX 2V sy2),.......... ,An(KXxnvsyn)}
< maxi{maxi[A1(kx1), A1 (Ky1) ], maxi[Az (kx2), A2(ky2)],...

maxi[ An(kxn), An(nyn)] }

<maxi {maxi[A1(kx1),A2(kx2), ...
maxi[A1(sy1),A2(SY2)..An(Syn) 1}

An(kxn)],

<maxi{(AXA 2X....Xx An ) K(X1X2, ... .. Xn),

(AlXAx....... XAn)S(Y1Yo. ... Yn)

< maxi {A(k X),A(s y)!

iv) Akkxasy) =A(kxiasyr, KxX2ASy,. ..., KXnASYyn))
= maxi{A1 (k X 1a8y1), A2 (K X 2 A SY2),.......... , An (KXn A SYn) }

< maxi{maxi [A1(K X1), A1 (s y1) ], maxi [Az (K X 2), A2(sy 2)],...
maxi[ An (KX n), An (S Y n)]

<maxi {maxi [A1(KX1), A2 (KX 2), ... An (KX n)],

maxi [A1(Sy1), A2(SY2),..... An(Syn) 1}
<maxi{(AXA 2X.... x An ) K (X 1X2,......... Xn),

(AXAX ........ XAn)S(Y1Yo......., Yn)

< maxi{A(k x),As y)}

REFERENCES:

[1] Ajmal N and K.V.Thomas, The Lattice of Fuzzy subgroups and fuzzy normal sub

groups, Inform. sci. 76 (1994), 1 — 11.

[2] Birkoff, G : Lattice theory 3rd edn. Amer.Math. Soc. Colloquium pub.25 (1984).

[3] G.S.V. Satya Saibaba. Fuzzy lattice ordered groups, South east Asian Bulletin of Mathematics
32,749-766 (2008).

[4] J.A. Goguen : L — Fuzzy Sets, J. Math Anal.Appl. 18, 145-174 (1967).

[5] L. A.Zadeh : Fuzzy sets, Inform and Control, 8, 338-353 (1965).

[6] M.Marudai & V. Rajendran: Characterization of Fuzzy Lattices on a Group International Journal
of Computer Applications with Respect to T-Norms, 8(8),0975 — 8887 ( 2010)

[7] Mordeson and D.S. Malik : Fuzzy Commutative Algebra, World Scientific Publishing

Co. Pvt. Ltd.

[8] Nanda, S : Fuzzy Lattices, Bulletin Calcutta Math. Soc. 81 (1989) 1 - 2.

[9] Rosenfeld : Fuzzy groups, J. Math. Anal. Appl. 35, 512 — 517 (1971).

[10] S. Subramanian, R Nagrajan & Chellappa , Structure Properties of M-Fuzzy Groups Applied
Mathematical Sciences,6(11),545-552( 2012)

[11] Solairaju and R. Nagarajan : Lattice Valued Q-fuzzy left R — Submodules of Neat Rings

with respect to T-Norms, Advances in fuzzy mathematics 4(2), 137 — 145 (2009).

[12] W.X.Gu. S.Y.Li and D.G.Chen, fuzzy groups with operators, fuzzy sets and

system,66 (1994) ,363-3

IJFMR240682031 Volume 6, Issue 6, November-December 2024 6



https://www.ijfmr.com/

