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Abstract

Lattice ordered group has been developed by J.Vimala. After that J. Arockia Reeta
and J. Vimala introduced Lattice ordered fuzzy soft groups(l-FSG) and obtained real life
applications. In this present work, we have attained some results on [-FSGs under the
operations of bounded sum and bounded difference.

Keywords: Fuzzy soft groups, [-FSG, operations of bounded sum and bounded difference in
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1. Introduction

The notion of lattice theory was proposed by Gratzer [6]. Fuzzy set theory has been
propounded by Zadeh [10] and developed by Zimmerman [11]. Soft set theory has been
originated by Molodsov [8]. Fuzzy soft set [7] has been developed and used in recent years to
solve real life problems [5]. Fuzzy soft group was defined by Abdulkadir Aygunoglu and
Halis Aygun [1]. Lattice ordered group has been investigated by J.Vimala [9]. A lattice
structure on fuzzy soft group was constructed and some of its properties were investigated by
J. Arockia reeta et al [2]. After that, anti-lattice ordered fuzzy soft groups [3] and its matrix
operations have been studied and implemented in deciding process. Further, Algebraic
relations over 1-Fuzzy soft groups has been examined [4]. In this present work, we have
attained some results on 1-FSGs under the operations of bounded sum and bounded
difference.
2. Preliminaries
Definition 2.1[9] Let X be a non-empty set, then a fuzzy set x over X is a function from X

into I =[0,1].ie., #: X > L.
Definition 2.2 [5] Let X be an initial universe set and E a set of parameters with respect to X.
Let P(X) denote the power set of X and A < E. A pair (F,A) is called a soft set over X, where
F is a mapping given by F:A — P(X).

A soft set over X is a parameterized family of subsets of the universe X.
Definition 2.3 [5] Let 1™ denote the set of all fuzzy sets on X and Ac E. A pair (f,A) is
called a fuzzy soft set over X, where f is a mapping from A into 1*. That is, for each ae A
, f(@)=f,: X > 1, isafuzzy set on X.
Definition 2.4 [10] The bounded sum of two fuzzy sets A and B is denoted by C
{Cx, uagp (x)); x € X}, where pzgp(x) = min{l, uz(x) + pp(x)}-

APB=
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Definition 2.5 [10] The bounded difference of two fuzzy sets A and B is denoted by C =
AO B = {(x 1z55(0)); x € X}, where p; (%) = Max{0, uz (x) + py (x) — 1},

Definition 2.6 [9]The complement of a fuzzy soft set (f,A) is denoted by (f A)¢ and is
defined by (f, A)¢ = (f¢, =A), where f¢: =A — P(U) is a mapping given by f¢(c) = (f(=0))°
forall c € =A.

Definition 2.7[5] Let X be a group and (f, A) be a FSG over X. A FSG (f, A) is said to be an 1
- FSG over X. If for the mapping f: A —» 1X, a < b implies f, € f;,, forall a,b € A.

Example 2.8 Let N be the set of all natural numbers and (IN, <) be a lattice. Let R be the set
of all real numbers. Define f: N — I* by f(n) = f,: R — I for each n € N, where

Flx) = 1 —%_{_1, if x=k5" 3 keZ
0, otherwise
Then the pair ((f, N),V,A, ©) forms an [ - FSG over R.
3. Some results on I-fuzzy soft groups under bounded sum and bounded difference
operations
In this section, we develop some results on [-FSGs under the operations of bounded
sum and bounded difference.

1 Throughout this work, let X be a group and P(X) be the power set of X. If the set
of parameters E is also a lattice with respect to certain binary operations or partial order, then
a non-empty subset A of E also inherits the partial order from the set E and we use v for
maximum and A for minimum.

Proposition 4.1 Let (f, A) be an [- FSG over a group X. Then we have the following results
forall a;,a;,a3; € Aand a; < a, < as,

L fay V ay © fay) = (g V fa) @ Uy V i),

2. fa Aoy ® fa3) = fay

3. (Jay © far) V faz = fas»

4. fay @ (fa, V faz) = fay @ fas,

5. fay @ oy A as) = fa, @ Jay-

Proof:
1. Let X be agroup and (f, A) be an I- FSG over X. Then we have for all a;, a5, a3 € 4,

a1Sa2Sa3=>fa1§fa2§fa3.

Then, we get fo, V fo, = far Jfay Va3 = fas

far € far @ fay @ fa, V (o, @ fay) = fo, © foy and

(fay V fa,) @ (fay V fa3) = fa, @ fas-

Therefore  f, V (fa, @ fo,) = (fa, V for) © (fa, V fay):

2. fay ® fay = (1A [0y, (%) + 1y, (O])/x € X}

We know that a; < a; < a3 = ‘ufa1(x) < ufaz(x) < ufa3(x), for each x € X.
= “fal(x) < “faz(x) + ufag(x) and :“fal(x) <1, foreach x € X.
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= ug, (x) <TA(up,, (x) + uy,, (x)), foreach x € X.
= ug, () AN[LA (ug,, (%) + pr,, ()] = g, (x), for each x € X.
Then {(x, uz,, (9)/x € XY A{C6 1A [, (0) + by, (D /x € X} = (. 1ay, ) /x € XD,
Hence we get fo, A (fo, D fas) = fa,-
3. fay © fay = {0V [y, () +py, (0) - 1])/x € X},
We know that ¢y < a; < a3 = ”fal(x) < ufaz(x) < ufa3(x), for each x € X.
=1+ puy, (x) = Hf,, (x) + Ky, (x), foreach x € X.
= ug, (0) +pp, (X) =1 < py, (x), foreach x € X.
=0V (ur, () +pp, () =)V pp, (x) = py, (%), foreach x € X.
Therefore
06,0V [ug, (0 + py,, (1) — 1D /x € X3V (%, g, ()/x € X} = {(x, iy, ())/x € X},

Then we get (fy, © fa,) V faz = fas-
(iv) and (v) Proof is obvious.

Example 4.1 From the example 2.8, consider the [-FSG (f,A) = {f2, fs, f7, fs, fi0}

, k5~%2 k575 k577 k578 k5710
ie.,(f,A) = { , , ) ) }
07’ 08 088’089 09

Clearly it shows that f, € f5s € f; € f3 € fio-
k572 k5™ k577
faV (s © f7) {0.7 V(o.s GB0.88)}'

k572 k57
=t v

)

GVE S BVH ={(EvE) e (v
-5 o) @

From (1) and (2), we get 2, V (s © f7) = (2 V fs) @ (2 V f7).
Proposition 4.2 Let (f, A) be an [- FSG over a group X. Then

1 (fa, @ fo)° = Ja, © fay

2. (fa; © fa,) = fa; © fay

3. (fa; @ fa,) = fa, © fay,

4. (fo, © fa) = fa, © fay,
Proof:

L fo, @ fo, = {Comin{L, u;, (X) + py,, ()/x € X},
Then (f,, @ f,)° = (Go 1= (1A (g, (0) + 1y, (O} /x € X,
= (0o {1 - V{1 —py, (0 =y, (OD/x € XY,
= {(,0V{1—pp (¥) +1—pp, (x) —1})/x € X},
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= Ja, © fay-
2. The proof is similar to (1).
3. £ @ £ = {Gomin{l1 -y, () +1—pp, (0}/x € X)
(fa, @ fa5) = {06 1= {1A {1 —pp, (x) +1—pp ()}})/x € X}
= {6 {1 - V{1 -1+p, (x)—1+p, OD/x€X}
= {0V {1, (X) +py,, (x) — 1})/x € X}
= fa, © fa,
4. The proof is similar to (3).
Proposition 4.3 Let (f, A) and (f, B) be an [- FSG over a group X. Then
WWf, AV (f,B) = (f,=4) U (f,-B) = (f,AU B)".
(K, AN (f,B)) = (=4 n(f,-B) = (f,AnB)".

Proof:(1)
Let (f'A) = {fa1’fa2'f;l3’fa4’fa5} and (f'B) = {fbl'szrfb3rfb4rfb5} .
Therefore (f'A) U (le) = {fal'fazlfa3lfa4'fa51fblrszrfb3rfb4'fb5}'

(£ ) U (. BY)E = {faay frazs Foazs Fraus Frass Fobys Fobys Fobys Fobgs fobs )
= {fﬂal'f—'aztf—'ag' f—|a4'f—|a5} U {f—|b1'f—|b2'f—|b3'f—|b4'f—|b5}'
= (f%,-4) U (f°,=B),
= (f, =AU =B),
= (f,AU B)“.

Hence ((f,A) U (f,B))* = (f,=A) U (f*,—B) = (f,A U B)".
Proof of (2) is similar to (1).
Proposition 4.4 Let (f, A) and (f, B) be an [- FSG over a group X. Then
(D, AUB) = (f,A)°V(f,B)" (2(f,AnB)" = (f,A)°n(f,B)".
Proof :
(1) (f,AUB)" = (f*,~(AU B)),
= (f, =AU =B)),
= (f%,~A4) U (f¢,=B)),
= (f,A)° U (f,B)".
Proof of (2) is similar to (1).
Proposition 4.5 Let (f, A) be an [- FSG over a group X. Then it holds the following results:
Y a,a asz €A,
L fa, @ (fa, © fay) = fa,, When py, iy, <035,
2. fa, © (o, @ fay) = fay, When g, g 2 0.5.
Proof:
Let X be a group and (f, A) be an I- FSG over X. Then we have for all a;, a;, az € A,

alﬁaZSa3:>fa1§fa2§fag.
far © fur = {@ 0V [y, @) + my, () — 1])/x € X} = {(x,0)/x € X},
Then f,, @ (fa, © fo,) = {(x, min{L, g, (x) + 0/x € X}},
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= {(x, 1y, (O},
= fa, ().
Proof of (2) is similar to (1).
5. Conclusion
In this present work, we have obtained some results on [-FSGs under the operations of
bounded sum and bounded difference. In future, application of [-FSGs will be established
and analysed.
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