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ABSTRACT

A generic growth of the theory of lattice ordered fuzzy soft group(fsg) is furnished in this paper. Certain
characterizations of lattice ordered fuzzy soft group, fuzzy soft group ideal(dual) and fuzzy soft group prime ideal(dual)
are attained. The relationship between fuzzy soft group ideal and lattice ordered fuzzy soft group congruence relation has
been investigated. Moreover, fuzzy soft group ideal has been applied for finding best mobile network coverage in one’s

long travel.
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1. INTRODUCTION

Garrett Birkhoff [6] initiated the general
development of lattice theory in the mid 1930’s and
exposed the emphasis of lattice theory. Gratzer [7]
discussed the different types of ideals to extent the nature
of ideals in distributive lattices. Zadeh [19] proposed the
fuzzy set theory as obvious extension of the classical set
definition and described its application in pattern
recognition. In 1990, YUAN Bo et al. [18] presented the
analogy of fuzzy ideals and fuzzy congruences on a
distributive lattice. In 1994, Naseem Ajmal[13] proposed
the concept of fuzzy convex sublattice and extended the
unique representation theorem for fuzzy convex sublattice.
Also he analyzed fuzzy ideal(dual) and fuzzy prime
ideal(dual) and proved structural theorem for fuzzy
sublattices. In 1995, lattice structure of various sublattices
of the lattice of fuzzy subrings of a ring [14] was
presented. Marcel Tonga [11] studied two aspects of fuzzy
maximal filters of lattices and obtained its nice
characterizations. Ivan Mezzomo et al. [8] proposed some
new notions of fuzzy ideals and filters and provided some
properties analogous to the classical theory. J.Vimala et al.

[4] investigated the theory of fuzzy [- ideals of

commutative [ -group. In 1999, Molodtsov [12] offered
soft set theory and constructed a measurements theory on
the basis of soft set. Maji et al. [9, 10, 15] established
fuzzy soft set theory and discussed its application in
decision making problems. In 2011, Cagman et al. [5]
defined a fuzzy soft set theory and fuzzy soft aggregation
operator to formulate more effective decision processes. In
2001, Haci Aktas and Naim Cagman [2] defined the
notion of soft group and derived its fundamental
characterizations exerting Molodtsov’s theory of soft set.
In 2009, Abdulkadir Aygunoglu and Halis Aygun [1]
generalized the soft group of Aktas and Cagman as fuzzy
soft group and studied its unique properties. In 2016, J.
Vimala et al. [3,16] propounded lattice ordered fuzzy soft
group theory and discussed distributive and modular
lattice ordered fuzzy soft group and its duality. In 2017,

fuzzy soft cardinality in lattice ordered fuzzy soft group
and its application [17] have been discussed.

This paper has been systematically arranged in
the following way: In section 2, some basic definitions are
given. In section 3, fuzzy soft group ideal(dual), fuzzy soft
group principal ideal(dual) and convex sublattice of lattice
ordered fuzzy soft group are defined and some pertinent
properties are studied. In section 4, fuzzy soft group prime
ideal(dual) is defined and relevant results are deduced. In
section 5, an application of fuzzy soft group ideal has been
described in decision making problem.

Throughout this paper, we use [ for a unit
closed interval [0,1], fsg for fuzzy soft group and [ -fsg for
lattice ordered fuzzy soft group.

2. PRELIMINARIES

An order (L;X) is a lattice if sup {a, b} and inf
{a,b} existforall a,b € L. The subset K of the lattice
L is called convex if a,be K, ceL,and a<c<b
imply that ¢ € K. The most important example of a
convex sublattice is an ideal. A subset I of a lattice L is
called an ideal if it is a sublattice of L and x €l and
a € L imply that xAa €1 . Anideal I of L is proper
if I+ L. A proper ideal I of L is prime if a,b e L
and anbel implythat ael orbel .

Definition 2.1[19] Let X be a non-empty set,
then a fuzzy set f over X is a function from X into

I =[0,1].ie, u: X —>1.

Definition 2.2 [12] 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 C E. A pair (F,A) is
called a soft set over X, where F is a mapping given by
F:A — P(X).
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A soft set over X is a parameterized family of
subsets of the universe X.

Definition 2.3 [9] Let I”* denote the set of all
fuzzy sets on X and A < E. A pair (f,A) is called a

fuzzy soft set over X, where f is a mapping from A into
I* . Thatis, foreach a € A, fl@a=f,:X—>1, isa
fuzzy set on X.

Definition 2.4 [2] Let X be a group and (F,A) be
a soft set over X. Then(F,A) is said to be a soft group over

X iff F(a)< X, for each ac€ A. A soft group is a
parameterized family of subgroups of X.

Definition 2.5 [1] Ler X be a group and (f, A)
be a fuzzy soft set over X. Then (f,A) is said to be a fsg
over X iff for each a € A and x,y € X,

O f, (x.y) 2 min{ f, (x), f, ()}
(@) f,(x 2 f,(x).

That is, foreach a € A, f, is a fuzzy subgroup.

Definition 2.6 [9] For two fuzzy soft sets
(f,A) and (g,B) over a common universe X, we say

that (f,A) is a fuzzy soft subset of (g,B) and write
(f. A c (&.Bif

(i) Ac B ,and

(i)Foreach a€ A, f, < g,

thatis, f, is fuzzy subsetof g, .

Note that for all ae€A, f, and g, are

identical approximations.

Definition 2.7 [9] Union of two fuzzy soft sets
(f,A) and (g,B) over a common universe X is the

fuzzy soft set (h,C), where C = AU B and
/e ifce A-B
h(c) = 8. ifce B—A ,forall ceC.
f.vg, ifceAnB
We write (f,A)X(g,B)=(h,C).

Definition 2.8 [9] Intersection of two fuzzy soft
sets (f,A) and (g, B) over a common universe X is the

fuzzy soft set (h,C), C=ANB and
h.=f.Ng. forall ceC.
We write (f,A)[1(g,B)=(h,C)

where

Definition 2.9 [3] Let X be a group and (f,A)
be a fuzzy soft set over X. Then (f, A) is said to be an [ -
fsg over X if for each a € A and x,y € X,

(D) f,(x.y) 2 min{ f,(x), f,(¥)}([1])

@) f,(x) = f,(0([1])

(@ii)a < b implies f, < f, forall a,be A

ie., for all a,beA, f,v f, and f, Af, exist in
(f,A).

Example 3.2 [3] Let N be the set of all natural
numbers and (N,<) be a lattice. If a,be€ N, then

avb=max{a,b} and anb=min{a,b}. Define
f:N—I® by f(n)=f,:R—1 for each neN

where

1-1/n ifx=k2",keZ
[, (x)= _
0 otherwise

Where Z is the set of all integers. Here, for each
n,n, € N, n, <n, implies f”l c f"z' Then the pair

((f,N),v,A,C) forms an [ - fuzzy soft group over R.

Definition 2.10 [3] An [ -fsg (f,A) is called a
distributive l-fsg if for all a,b,ceA,

SN AT =T IIAS NV T

Definition 2.11 [16] Ler (( f,A),V,A, &) be
an l-fsg over X. Then (f,A) is called an l-fsg chain
over X if f,(0C f,(0) or f,()C f,(0), for all
a,beA and xeX .

3. IDEALS ON [ -fsg

Definition 3.1 Let X be a group and (f,A) be
an l- fsg over X. Let ‘R be an |- fsg binary relation on
(f,A) over Xie, R:(f,A)x(f,A) —>[0,1]. Then
R is said to be an | -fsg equivalence relation over X if for
al a;,a;,a, € A
@RS, , [, ) =1 (Reflexive)

(”)g{(fal 2 fa] ) = 9%(f‘ozj 2 f“i )(Symmetrlc)

GRS,y S )= supmin{R(f, . f, 1R, f,)

(Transitive)

Definition 3.2 Let X be a group and (f,A) be

an | - fsg over X. Let ‘R be an | - fsg equivalence relation
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on (f,A). Then R is said to be an |-fsg congruence

relation over X if for all ai,aj,bi,bj €A,

(i)m(fal. vfaj’fhi Vfbj) Zm(fai’fbi) (Join
Compatible)
(ii)m(fai /\faj’fhi /\fbj) 2 m(fai’fhi)
Compatible)

(Meet

Definition 3.3 Let X be a group and (f,A) be
an 1 -fsg over X and (I, B) be a non-empty fuzzy soft
subset of (f,A). (I, B) is said to be a fsg ideal of
(f,A) overXif
O fof, LB fov [, e(,B)

@) f, €UB), f,e(f, A= f.Af,el.B)

Proposition 3.4 A non- empty fuzzy soft subset
(LB) of an l-fsg (f,A) over X is a fsg ideal iff

Ofe.f,el.By= f,v f,el,B)
@i f.el,B), f,e(f,A.f,cf, = f,€lB)
Proof. Let a non- empty fuzzy soft subset (I, B)

ofan [-fsg (f,A) over X be a fsg ideal.
From the definition 3.3, (i) is satisfied.

Let f.el,B), f, (f,A) and
f.cf.=f =f, ~f €(,B)(by definition 3.3)
Hence f, €(l,B) , (ii) is satisfied

Conversely, Let

foelB), f,e(f,A.f,cf.=f,€lB)
fanfi= 1. and
f.ed.By=f,~nf. el.B)

Hence (I, B) is a fsg ideal of (f,A) over X.

Since

Proposition 3.5 A fsg ideal of (f,A) over X is

also an | -fsg over X.

Proposition 3.6 Union of two fsg ideals
of (f,A) over X is also a fsg ideal of (f,A)
over X iff one is contained in other.
Proof. Let (I,B), (I,C) be two fsg ideals of

(f,A) overX.

Consider (I, B)X(l,C) is a fsg ideal of (f,A)
over X.
Then for fy €(,B)X(,C)
fovf, €l,B)X(0).
= f.vfiel,B)or fvf elC).

implies

It f.v f,€(,B) thenas f, €(,C) = (f,A)

= (f,vIiInSf,=f,el.B)=(C) < B).
It f.v f,€(,C) thenas f, €(,B) = (f,A)
= vIionf,=felO=0B (0.
Hence either (I, B) < (I,C) or (I,C) < (I, B)

Converse is obvious.

Proposition 3.7 Intersection of two fsg ideals of
(f,A) overXisalso afsg ideal of (f,A) overX.

Proof. Let (I, B), (I,C) be two fsg ideals of (f,A)
over X.
Since (I,B), (I,C) are non-empty, there exist some

f,e.B). £, <00

Now f, €(,B), f. €(,C) < (f,A)

= f,Anf.e(,B), Similarly f A f, €(,C). Thus
.BTI11,C)= ¢

Let f.,f, €(,B)II(C)

= fo.f,€l,B)and f, f, e(C)

= f,vf,el,B)and f,v f, €(C)

= f.v f, e.BOIILLC)

it f.e(,B)IILC), f,e(f,A)

=f.€l,B), f.€(,C) and f, e(f,A)

= f.Anfiel,B)and f A f,€(,C)

= finfie,BIIO)

Hence (I, B)[1(I,C) is a fsgideal of (f,A) over X.

Proposition 3.8 The set of all fsg ideals of
(f,A) over X formsan | - fsg over X.

Proposition 3.9 Let (f,A) bean | - fsg over X
and a relation defined on (f,A) is

Max{f,: fynf.=Fu nfify € (ALY €(f,A) ifx#y.

q/(f"f")z{ 1 ifx=y

if the set of all elements f, in (f,A) forms a fsg ideal
over X then the relation “W(f,,f,) is congruence
relation of (f, A) over X.

Proof. Let X be a group and (f, A) be an [ - fsg
over X. Then we have for all a;,a ;€ A,

a,<a; = f“i gfaj and for all bi,bj €A,

b <b;=f, gfbj.
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Lt (D)= (S, 1 f, AL = f, A fyif, €(F.A)).
forall f,,f, €(f,A)

Let Jo2 1o, € (J,D) then
oy nto=fy A Sy = 1, S fud, <,
wd f, Afo=fo NSy S, S foky S,
:fbl gfx,fb1 < fys and
Jo, S Lt € fy =0V oy S Lo Sy V S, €,
=y VI NS = N S Sy VLA = Sy v
= (VN =y VAT,
= fo, V1o, €(J,D)
Hence (i) ( definition 3.3) is satisfied.

Let f, e, D). fe(f, A= fnfi=1 AT,
Y(f. AT S)

:>fb g.f‘)c’]“b gf)

= funSe :fb’fb/\fy =/

Since f, € (J,D)= f, A S, [, A S, €(J, D), for all
fof, €(f,A)

Hence (if) ( definition 3.3) is satisfied.

Therefore (J, D) is a fsg ideal of (f, A) over X.

Also,

Reflexive: W(f , f.)=1

Symmetric:

V(o) =Maxtf,: fynfo=fyn TSy (ALY, €(fLA)
=Max{f,: fu~f,=f, A" [ S, €(f, A}
=Y(f,. 1)

Transitive:

=Max{f,: f,~nfo=fonSfofoe(foAAMax(f, [y nf.=fy A Syif, €(FLALYSLf €(f.A)

=Max{fﬂ/\fh:.f;:/\fr=.fa/\f;,fh/\.ﬂ=fh/\fy;fa’fh€(f,A)}

=Max{ f, AT, (fa A TN AL = A SIS AFDY

=Max{f, NS, Fa NEATIN T = Fa ANE AT AT

=Max{f, A f, - (fo AFINS AT =[a "IN ATDY

=Max{f, N f, :(fo NFINSAS) =T AN A DY

=Max{ f, NS (fu AFINS AT = A A ATD)

=Max{f, A f ([ ATINT = nTIN T fun i €(F,A))

<Max{f,: funfe=Fun Sy fo€(f, A}

=¥Y(f.. 1))

Join Compatible and Meet compatible:

\P(fai vfaj’fbi Vfbj)

= Max( {2 f, A, Fo )= Fo A Y £ 05 € (A
>Max(f.: f. A f, = fonfy3 e (f. )

=¥(f,.f,)
Similarly we get,
lI’(.]Cai /\faj’fhl. /\fbj)ZIP((fai’fbi)

Hence the relation W(f,,f,) is congruence
relation of (f, A) over X.

Definition 3.10 Let (f,A) be an | -fsg over X
and (J, D) be a non-empty fuzzy soft subset of (f,A).
(J,C) is said to be a fsg dual ideal of (f,A) over X if

O f. fyeld. D)= finf, €. D)

(@) f, €J.D).f,e(f. A= f.v [ €l,D)

Proposition 3.11 A fsg dual ideal of (f,A)

over X is also an | -fsg over X.

Proposition 3.12 Union of two fsg dual ideals of
(f,A) over X is also a fsg dual ideal of (f,A) over X

iff one is contained in other.

Proposition 3.13 Intersection of two fsg dual
ideals of (f,A) over X is also a fsg dual ideal of

(f,A) overX.

Proposition 3.14 The set of all fsg dual ideals of
(f,A) over X forms a lattice .

Definition 3.15 A sublattice (f,C) of an | -fsg

(f,A) over X is said to be a convex sublattice of an | -
fsg (fLA)  if for all  f,f,€(f,0),
[fa/\fb’favfb]g(f’c)'

Proposition 3.16 Every convex sublattice of an |
- fsg (f,A) over X is the intersection of a fsg ideal and a

fsg dual ideal of (f,A) overX.
Proof. Let (f,A) be an [ - fsg over X and

(f,C) be a convex sublattice of (f,A) over X.
Consider the fsg ideal
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(,B)={f. e(f. D3 £, e(f.O),f, = f.} Then
(,BY#¢ as (f,C)c<(l,B). Consider the fsg dual
ideal (LB) ={f, e(f,A|3 f. (f.O).[. = [}
Then (LB) #¢ as (f,C)c(,B). Then
(f,O)c(,B) and
LB =(f,O) = (,BIIlB)
Let f, e(,B)II0,B) Then
f, €(,BY
=3 fcl,fc2 € (f,C) suchthat f gfcz,fc1 cf

= [, cf ], ot felf, ]
Since (f,C) is a convex sublattice of (f,A), for all
¢,c, €C such that
[/, £ 1= (f.0= f, (£.0 = LBTILB) = (£.0)
.Hence (f,C)=(,B)I1(,B)".

f,e(,B) and

Definition 3.17 Let (f,A) be an | -fsg over X
and f, be any fuzzy subgroup of (f,A) over X. Let
(L =S e(f.DIf. < [}, then (f,] forms a fsg
ideal of (f,A) over X. It is called a fsg principal ideal of
(f,A) overX generated by f,.

GDLE, A F )= U) = A fo ey = o o

(iv) Similasly we get [f, v f, ) =[£,)ALL, )

4. PRIME IDEALS ON [ -fsg

Definition 4.1 A fsg ideal (I, B) of (f,A) over
X is called a fsg prime ideal of (f,A) if (I,B) is
properly (f,A)
fonf, € (I, B) then f, € (I, B) or f, € (,B).

contained in and  whenever

Proposition 4.2 An [ - fsg (f,A) over X is afsg
chain iff all fsg ideals of (f,A) over X are prime.
Proof. Let an [- fsg (f,A) over X be a fsg

chain. Then any two elements of A are comparable implies
any two fuzzy subgroups are comparable. Let (I, B) be a

fsg ideal of (f,A).If f, A f, €(,B) as f,, f, are in
fa gfb

chain, they are then

fa/\fh =fa

comparable. Let

Definition 3.18 Let (fA) be an | -fsg over X and
f, be any fuzzy subgroup of (f,A) over X. Let

[f)={f.e(f. DI, = [}, then [f,) forms a fsg
dual ideal of (f,A) over X. It is called a fsg principal

dual ideal of (f,A) over X generated by f,.
Proposition 3.19 The set of all fsg principal
ideals(dual) of an | -fsg over X forms an | -fsg over X.

Proposition 3.20 In a fsg chain (f,A) over X,
every fsg ideal(dual) of (f,A) over X is a fsg principal
ideal(dual) of (f,A) over X.

Proposition 3.21 In an [ fsg (f,A) over X, for
each a;,a; € A, a; < a; implies
O,V L 1= v ]
@), N, 1=y A S ]
DL, VL, ) =L AL
W) ALE ) =1 v 1)

Proof. Let (f,A) be an [ -fsg over X. Then for
each a;,a; € A, a; < a; implies f“i c faj
O, v S 1= 1= L = UV L = v ]
(i) Similarly we get (f, A f, 1= (£, IA(f, ]

WAL fopend =LA VLS

Thus f,Af,e(,B)= f, €(,B)=(,B)
is prime
Conversely,
Let every fsg ideals (I, B) of (f,A) be prime.
Let
LB =Ufy: fy A fo = fyn Sy gy €(F2 A}, for all
S Sy €(f,A) beafsg prime ideal of (f,A).
Now f . Af, € (,B), (I,B) is prime, thus
frel,B)or f,e(,B)
:>fx gfx/\fv or fy gfx/\fy
= fLAfcficfing, or
finfycfycfind,
:>fx=fx/\fy or fyzfx/\fy
=ficf,or f,cf,
= an [-fsg (f,A) is afsg chain over X.
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Definition 4.3 A fsg proper dual ideal (I, B) of
(f,A) over X is called a fsg dual prime ideal of (f,A)

over X if f,vf,€(,B) then f,e(,B) or
f,el,B).

Proposition 4.4 Let (I, B) be a fsg prime ideal
of (f,A) over X. If (f,A) is a fsg chain over X then
(f,A)—(,B) is afsg dual prime ideal of (f,A) over
X.

Proof. Since (ILB)#¢, (f,A)—(,B) is a

proper subset of an [ - fsg (f, A) over X.

Let f.,f,€(f,A)—(,B). Then ff e(f,A)
and f, f, &(l,B)

= finf, e(f,A)-(1.B)

Againlet f e(f,A)—(,B), f, €(f,A)

Then f,. €(f,A).f, ¢(,B). fie(f,A)

= fivfielf, A, f, £(.B)

=>fvhelf ALV LelB)=fvfel(f,A-0B)
ie., (f,A)—(,B) isafsg dual ideal of (f,A)

fvf e(fiA—(1B),  then
fovfelf.A), fivf,¢0.B)

= fof,e(f, A, f,€(.B)or f &(,B)

= f.e(f,A-ULB) o f,e(f,A-(B)

= (f,A)—(,B) is a fsg dual prime ideal of (f,A)
over X.

Let now

Proposition 4.5 The set of all fsg ideals of an [ -
fsg (f,A) isdistributive iff (f,A) is distributive.
Proof.  Let (f,A) be  distributive.  Let

(,B),(,B,),(,B;,) el(f,A) be three fsg ideals of
(f,A). Let
f.el,BOA(LB)V(,B)= f (,B) and
f.eld,B)y~(,B,)

=3f, €(,B,), f. €(,B;) suchthat f. < f, Vv f.

= f AV )= o= A SN AL =
(as (f,A) is distributive)

Now

fx E(I’Bl)vfh E(I,Bz)g(f’A)jfx/\fb G(I,Bl)
Again, f.el,B)c(f,A) and
fh E(I’Bz)jfx/\fb E(LBZ)
j(fofb)E(l’Bl)/\(lsB2)

Similarly (f, A f.) € (,B) A (,B;)

Since

fo=(f ALV ALY foe,B)ALB))V((,B)A(,B))
1.e.,

(,B)A((,B) v, By)) = ((,B) A, B,) v ((I,B) A, By))

Again, let f. € ((,B)A(,B,)v((l,B)A(,By))
Then f. c f[1 v, for

f’l e(|,Bl)/\(|,Bz),ft2 e(,B)~(,B;)

Now f, vf, €lB).f.cf, v, = . €l.B)
[, €U.B,). f, €(.By) and
Lol vf,=f.elB)v(.By)

Thus £, € (LB) AL BV (,B,))

or that
(LBYALB))V (1, BYAWBy)) =, B)AW,B,) v (I, By))
ie.

L,BYAW,B)V(A,B)) =, B)~U,B))v ((l,B) A, By)).
Hence I(f, A) is distributive
I(f,A) be
0:(f,A) >I(f,A) such that O(f,)=(f,], the

principal ideal generated by f, . 0 is clearly well defined.
Also o(f)=0(f,)=(f1=(/,] and
fu e(fa]:fa e(fb]:fa gfb

f, < f, andthus f, = f,.ie. @ isone-one.

a

some

Also

Conversely, distributive. Define

Similarly

Again
Ofu A Sp) = fu A 1= (FINS]=0(f) AO(S,)

[by prop 3.21]
and

of,~v )=~ f,1=( v f,1=0(f) v Oo(f,)
[by prop 3.21]
Hence 6 is one-one homomorphism. If (f, A)

is finite, (f,A) is isomorphic to I(f,A). Since
I(f,A) is distributive, (f,A) is distributive.

Proposition 4.6 Let (f,A) be a distributive [ -
fsg over X, let (I, B) be a fsg ideal of (f,A), let (J,C)
be a fsg dual ideal of (f,A) and (I, B)[1(J,C)=¢.
Then there exists a fsg prime ideal (P,D) of (f,A)
such that (P, D) 2 (I, B) and (P,D)n(J,C)=¢.

Proof. Let S (f,A) be the set of all fsg prime

ideals. Define

Bs)=1 {(P,D)eS,(f,ANP,D)2(,B),(P,D)I1(J,C) = ¢} -
Since (I, B) € B(s), P(s)#¢.1f [B(s) is a fsg chain
then L(s) has the maximal element (P, D). Suppose
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(P,D) is not a fsg prime ideal of (f,A). Then there
exist f,,f, €(f,A) such that f ,f, ¢(P,D) but
f. A~ f, €(P,D). Maximality of (P,D) yields that
(P,D)yv (f,DINLC) = ¢ and
(P,D)v(f,DIIJ,C)#=¢p. Thus there are
fisf,€(P,D) such that f,v f, €(P,D) and
.V f,e(P,D). Then

fo=NvfIAL, Y [,)e,O), Since (J,C) is
fsg dual ideal of an [-fsg (f,A). Expanding by
distributivity,

fo=UnftIvUin v ANV A f) E(P.D).
Thus (P,D)I1(J,C) # ¢, which is contradiction.
Hence (P, D) is a fsg prime ideal of an [ -fsg (f, A).

5. TO FIND MORE OBTAINABLE MOBILE
NETWORK AND THE CORRESPONDING ROUTE
AMONG ALL ROUTES

In one’s long journey, the following permissible
routes form an lattice ordered fuzzy soft group (already
proved in [17]).
R1= { P1/0, P2/0.3, P4/0.2, P7/0.5, RP/1 }
R2= { P1/0, P2/0.3, P3/0.2, P4/0.2, P7/0.5, RP/1 }
R3= { P1/0, P2/0.3, P4/0.2,P6/ 0.2, P7/0.5, RP/1 }
R4= { P1/0, P2/0.3, P3/0.2, P4/0.2,P6/ 0.2, P7/0.5, RP/1 }
R5={ P1/0, P2/0.3, P4/0.2, P5/ 0.1, P6/ 0.2, P7/0.5, RP/1 }
R6= { P1/0, P2/0.3,P3/0.2, P4/0.2, P5/ 0.1, P6/ 0.2, P7/0.5,
RP/1}

Then (f,A)={R1,R2,R3,R4,R5,R6}.

The person wants to find the mobile network
which is more obtainable among all routes and also to find
the route which has maximum network coverage by
comparing routes.

Step: 1
Consider a fsg

(G,B)={R,,R,,R,} of (f,A),

parameters ’ 1, network, 7, network, 7, network, n,

prime ideal
and fix the

network and 7, network’

n, n, ny n, ng
R, 08 | 06 | 04 | 03 0.5
R, 09 | 07 | 06 | 05 0.4
R, 08 | 06 | 06 | 05 0.2

Step: 2

Construct the table for finding total value of
minimum obtainable network coverage by comparing
routes from stepl

n, n, n, n, ns
R AR,| 08 | 06 | 04 | 03 | 04
R AR,| 08 | 06 | 04 | 03 | 02
R,AR,| 08 | 06 | 06 | 05 | 02

Total | 24 | 18 1.4 1.1 0.8

Step: 3
Consider a  fsg  dual

(H,C)={R5,Rs, R} of (f,A),

parameters ’ 1, network, #, network, 1, network, 1,

prime  ideal
and fix the

network and 75 network’

n, n, n, n, ns
R, 0.5 0.7 0.5 0.4 0.3
R 0.8 0.9 0.5 0.4 0.5
R 0.7 0.8 0.6 0.4 0.3

Step: 4

Construct the table for finding total value of
minimum obtainable network coverage by comparing
routes from Table-2

n, n, n, n, ns
R,AR,| 05 | 07 0.5 0.4 03
R, AR,| 05 | 07 0.5 0.4 03
R,AR,| 07 | 08 0.5 0.4 03

Total | 17 | 22 1.5 12 0.9

Step: 5
From step 2 and step 4, the maximum value of

minimum obtainable network is 71, network in the routes
of R,{ P1/0, P2/0.3, P4/0.2, P7/0.5, RP/1} , R,{P1/0,
P2/0.3, P3/0.2, P4/0.2, P7/0.5, RP/1} and R,{ P1/0,
P2/0.3, P3/0.2, P4/0.2,P6/ 0.2, P7/0.5, RP/1}. On these
routes from step 1, the place P, has the heighest n,

network coverage and the place P, has the lowest 7,

network coverage(since R,(n,) < R,(n;) > R,(n,)).
On the basis of these analysis, The person could choose
the n, network and the route R, for avoiding any
network coverage problem.
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6. CONCLUSIONS

In this present paper, the theory of [ -fsg has been
developed with lattice ideal approach. The concept of fsg
Ideal, fsg prime ideal, fsg principal ideal and convex

sublattices on [-fsg and its duality have been discussed
and its relevant properties are attained. The idea of fsg
ideal has been applied succesfully in decision making
process.

ACKNOWLEDGMENTS
Authors are very grateful for their valuable
comments to improve this work.

REFERENCES

[1] Abdulkadir Aygunoglu and Halis Aygun. 2009.
Introduction to fuzzy soft groups. Comput. Math.
Appl. 58: 1279-1286.

[2] H.Aktas and N.Cagman. 2001. Soft sets and soft
groups, Inform. Sciences. 177: 2726-2735.

[3] J.Arockia Reeta, J.Vimala. 2016. A study on
distributive and modular lattice ordered fuzzy soft
group and its duality. Applied Mathematics Journal of
Chinese  University. 31(4): 491-502. (DOI:
10.1007/s11766-016-3411-2).

[4] P.Bharathi, J.Vimala. 2016. The role of fuzzy [ -ideals

in a commutative [ -group. Global Journal of Pure and
Applied Mathematics. 12(3): 2067-2074.

[5] N.Cagman, F.Citak and S. Enginoglu. 2011. Fuzzy
soft set theory and its applications, Iran. J. Fuzzy Syst.
8(3): 137.

[6] Garett Birkhoff, Lattice theory. 967. American
Mathematical Society Collogium Publications. Vol.
XXV.

[71 George Gratzer. 2011. Lattice Theory: Foundation.
Springer Basel AG.

[8] Ivan Mezzomo, Benjamin C. Bedregal and Regivan
H.N. Santiago. 2015. Types of fuzzy ideals in fuzzy
lattices. Journal of Intelligent and Fuzzy Systems. 28:
929-945.

[9] P.K.Maji, P.Biswas and A.R.Roy. 2001. A fuzzy soft
sets. journal of fuzzy mathematics. 3: 589-602.

[10]P. K.Maji, AR.Roy and P.Biswas. 2002. An
application of soft sets in a decision making problem.

Computers and Mathematics with Applications. 44:
1077-1083.

[11]Marcel Tonga. 2011. Maximality on fuzzy filters of
lattices, Afr. Math. 22: 105-114.

[12]D.A. Molodtsov. 1999. Soft set theory - First result,
Comput. Math. Appl. 37: 19-31.

[13]Naseem Ajmal and K.V. Thomas. 1994. Fuzzy
Lattice. Information Science. 79: 271-291.

[14]Naseem Ajmal and K.V. Thomas. 1995. The lattices
of fuzzy ideals of a ring. Fuzzy sets and system. 74:
371-379.

[15TA.R. Roy and P.k.Maji. 2007. A fuzzy soft set
theoretic approach to decision making problems.
Journal of Computational and Applied Mathematics.
203: 412-418.

[16]J.Vimala, J.Arockia Reeta. 2016. A Study on Lattice
Ordered Fuzzy Soft Group. International Journal of
Applied Mathematical Sciences. 9(1): 1-10.

[17]).Vimala, J.Arockia Reeta and VS.Anusuya Ilamathi.
2017. A Study on Fuzzy Soft Cardinality in Lattice
Ordered Fuzzy Soft Group and Its Application.
Journal of Intelligent and Fuzzy System, IOS Press.
Accepted).

[18] YUAN Bo and WU Wangming. 1990. Fuzzy ideals
on a distributive lattice. Fuzzy sets and system. 35:
231-240.

[19]L.A. Zadeh. 1965. Fuzzy Sets. Informaion and
Control. 8: 338-353.

2421



