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ABSTRACT

The theory of intuitionistic fuzzy ideal and intuitionistic fuzzy filter on a lattice was introduced Thomas and Nair.In
this paper, we introduce the notions of the intuitionistic fuzzy soft ideal and filter on a lattice, prime intuitionistic
fuzzy soft ideal and filter ,interaction of prime intuitionistic fuzzy soft ideal and filter and then we evaluate their

some characterizations and basic properties are investigated.

Keywords :Lattice, Intuitionistic Fuzzy Soft Set, Intuitionistic Fuzzy Soft Ideal, Intuitionistic Fuzzy
Soft Filter.
I INTRODUCTION

The theory of soft sets was introduced by Molodstov in 1999 in order to deal with uncertainties.Soft set theory has a
rich potential for applications in several directions.the concept of the Intuitionistic fuzzy was introduced in 1983 by
K.Aanassov as an extension of Zadeh fuzzy set and the theory of lattices was defined by Richard Dedikind. Fuzzy
set is to be used in many areas of daily life such as Engineering, Medicine, Meterology In fuzzy soft setting, for the
same purposes, several authors introduced and investigated the concepts of some kinds of fuzzy soft ideals and

fuzzy soft filters in different ways and on different structures. In fuzzy soft set theory, the non-membership degree
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of an element x can be viewed as Vir.4y(X)=1—LF.4)(X ) (using the standard strong negation on the real

interval[0;1]), which is fixed. While, inintuitionistic fuzzy soft setting, the non-membership degree is a more-or-less

independent degree: the only condition is that vz 43(x) <1—JF.4(x ). Certainly, fuzzy soft sets are Atanassov’s
intuitionistic fuzzy soft sets by setting V¢r.4y(X)=1-F.a)(X ).After that, several intuitionistic fuzzy algebraic

structures were studied by many authors. we present interesting characterizations of these notions of the
intuitionistic fuzzy soft ideal and filter on a lattice, prime intuitionistic fuzzy soft ideal and filter ,interaction of
prime intuitionistic fuzzy soft ideal and filter and then we evaluate their some characterizations and basic properties

are investigated.Finally, we present some conclusions and we discuss future research in section 5.
2 Atanassovs intuitionistic fuzzy soft sets

The notion of fuzzy sets was first introduced by Zadeh[10]
Definition: 2.1

Let X be a nonempty set. A fuzzy soft set is characterized by a membership function g.:pﬂ}:x[ﬂ,i]
wheregir 4) () is interpreted as the degree of membership of the element x in the fuzzy soft subset (G,B) for any

xeEX

Definition: 2.2

Let X be a nonempty set. An intuitionistic fuzzy soft set (IFS, for short) (F,A) on X is an object of the form
characterized by a membership function p,.:FA;.:x[ﬂJi] and a non-membership function vz :x [0,1] which satisfy
the condition 0 = ppaqy + Vipg) forany x € X

The class of intuitionistic fuzzy soft sets on X is denoted by IFSs(X).
(i) (F,A) € (G,B) if pirg(x) = pem (x) and vip ) (x) = vigg (x) forallx € X .
(ii) (F,A) =(G,B)if pira)(x) = pigm (x) and vip (%) = vigp (x) forallx €X
In the sequel, we need the following definition of level sets (which is also often called (a,)-cuts) of an intuitionistic

fuzzy set.
Definition: 2.3.

Let (F,A) be an intuitionistic fuzzy soft set on a set X. The (a;B)-cut of (F,A) is a crisp subset,
Where a,B€[0,1]with a+p<1.
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Definition: 2.4.
Let A be an intuitionistic fuzzy soft set on a set X. The support of (F,A) is the crisp subset on X given by
Intuitionistic fuzzy soft lattices
The concept of intuitionistic fuzzy soft lattice was introduced by Thomas and Nair [30] as an
intuitionistic fuzzy seton a crisp lattice stable by the supremum and the infimum of the binary operations A and .
Definition: 2.5
Let L be a lattice and be an IFS on L. Then (F,A) is called an intuitionistic fuzzy soft lattice if for all x;y€L,

the following conditions are satisfied:

() HEoGYY) ZpEn () ApEy ()
(i) HEoEAY) Z e () ApEn ()
(iii) Vira) (YY) = viraX) Vveo (Y)
(iv) v (xAY) S viErnp@ Ve ()
Definition: 2.6

Let L be a lattice and be an IFSs on L. Then | is called an intuitionistic fuzzy soft ideal on L (IFs-ideal, for

short) if for all x, ¥ € L, the following conditions are satisfied,
i) srevy) =G A,

(i) mleAy) =GV (),

iy vilxvy) = v vy,

(iv)  vilx Ay) = v () Av(y),

Definition: 2.7

Let L be a lattice and be an IFSs on L. Then F is called an intuitionistic fuzzy soft filter on L (IFs-filter, for

short) if for all x, ¥ € L, the following conditions are satisfied,
() wrleyy) = pe() v ey,
(ii) prlxAy) = pue(x) Aug(y),
(i)  veleyy) = velx) Avely),
(iv)  velxAy) = velx) vve(y),
Proposition 2.1.
Let L be a lattice, L% be its order-dual lattice and A € IFS5s(L). Then it holds that (F,A) is an IF-ideal on L

if and only if (F,A) is an IF-filter on L% and conversely.

2254 | Page




International Journal of Advance Research in Science and Engineering g?
Volume No.07, Special Issue No.04, March 2018 IJARSE
www.ijarse.com ISSN: 2319-8354

Proof:
Given L is lattice and (F,4) € IF5s(L) and (F,A) is an IF-ideal on L.
To prove: (F,A) is an IF-filter on L9,
We have L is a lattice.
And I g4y = isan IFSs on L then Iz 4y is called an IF-ideal on L. if for all x, v € L.
(i) B 0V ¥) = g () Apge, O (a)
Then is a IFSs on L then Fi g 4yis called an IF-filter on L.
B (Y V) = g (0 Ay o (37) we show that IF-filter on L%, pay g (6 ¥) = pryp () V g0 () on
L.
-“Fr_F,A;.(I Yy) = P"F[F,A;.(X} A P"F[F,A:.(}’} onl%. ... (b)
From equation (a) and (b)
Biga (YY) = pgg y (0) Ay, (37) then My (Y 3D = g g (0D A gy, ()
i (xvy) = HFg g {x ¥ ) Similarly we prove (ii), (iii), and (iv).
Proposition 2.2.
Let L be a lattice, (F,A) and (F,B) are two intuitionistic fuzzy soft sets on L. Then it holds that
(i) If (F,A) and (F,B) are two IF-ideals on L, then (F,A) N (F,B) is an IF-ideal on L,
(ii) If (F,A) and (F,B) are two IF-filters on L, then (F,A) N (F,B) is an IF-filter on L,
Proof:
If (F,A) and (F,B) are two IF-ideals on L then,

To prove: (F,A) N (F,B) is an IF-ideal on L
Let L be a lattice is a IFSs on L then I(r.4)n(F.5)) is called IF-ideal on L. if for all x, ¥ € L.

(i Bir ainim) Gvy)zp Trainrm) () My gor.5) o
W) By A Z By GOV B ey )
i) Ve anms) (rvy) = Vir.anF8) (v ViranEm) o)
V) Vg anws) (G Ay) =vy ((F.ANEF.E) ()N ViranEm) o)

Hence (F,A) N (F,B) is an IF-ideal on L.
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3 Characterizations of IFS-ideals and IFS-filters on a lattice

In this section, we provide interesting characterizations of IFS-ideals and IFS-filters on a lattice.
3.1 Basic characterization of IFS-ideals and IFS-filters

In this subsection, we characterize the notion of IFS-ideals and IFS-filters on a lattice in terms of the
lattice-operations. We start with the key results.
Theorem 3.1.

Let L be a lattice and (F,A) € IFSs(L). Then for all x;y € L, the following four statements hold,

(Wira (X AY) = vipg(x) Avieg () ifonly if '[x =y = vEg X = viegy (_}-‘}},
(i)ira) (XY 3) Z e (¥ Avien () ifonly if (x = ¥ = virn () 2 virn (),
(iil) ) (XA V) = ey )V e (07 ifonly if (x = ¥ = pien () = pera 07),
(V) pira (XY ¥) = pipg () V s () ifonly if {x =y = urg ) = Ui {}-‘}},

Proof.

Letx,y € L,
(i) Suppose that vigg (X AY) = v (x) Avieg (). Ifx = ythen (x ¥ ¥) = y.
Since Vigg) (X AY) = vipa)(x) Avipg) (v), if follows that pipay = viea (X AY) = vip(x) Avieg ().
Hence Vir.a) (x) = Vira) (V).
Conversely, suppose that ¥ = ¥ = vz (%) = vz (¥). Then it follows that vz (%) = virg) (x A ¥) and
Vira) (V) = vira) (XA Y). Hence vipg (x AY) = virpn(x) Avipa ().
(iijsuppose  thatvip (X Y V) Z virg () AviErg (). If x=y then (xY¥y)=x  Since
Vg (X Y ¥) Z Vipa (x) Avipg (), it follows vigg (x) = vipa (XY ¥) = vipg () Avipg(¥). Hence,
vir (1) = vipa ().
Conversely, suppose that (x = ¥ =2 v(r.0) () = v(z.0 (). Then it follows that vz (x ¥ ¥) = vipg (%)
and Vigg (x ¥ ¥) Z virg (). Hence, vigg (x V) 2 vipg(x) Avies (1) .
(i) similarly proof as (i).

(iv) similarly proof as (ii).

Corollary 3.1
Let L be a lattice and F be an IFs-filter on L. Then for any x,y € L it holds that,
(i) If x = v, then pp(x) = ug(¥), (i.e., the map kr:L—[0;1] is antitone),
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(ii) If x = v, then Vp(x) = v (¥) (i.e., the mapVF:L—[0;1] is monotone).
Proof:
(i) If x=y then (xAy)==x  Since prlxiv)=pe(x)Aus(y) it follows that
pr(x) = pp(x Ay) = pr(X)A pp(), 1e(x) = pe(x). Hence ur(x) = pp(x),
Corollary 3.2

Let L be a lattice and | be an IFs-ideal on L. Then for any X,y € L it holds that
(i) If x = v, then pt;(x) = u;(v), (i.e., the map iy L—[0;1] is antitone),
(ii) If x =, thenv;(x) = v;(¥) (i.e. the mapVyL—[0;1] is monotone).
Theorem 3.3.

Let L be a lattice and F € IFSs(L). Then it holds that F is an intuitionistic fuzzy soft filter on L if and only if

the following conditions are satisfied,
() wrlxAy) =pr() App() foranyx,y €L,
(ii) velxAy) = ve(x)Vve(y), foranyx, y € L,
Proof.

Suppose F is an filter is an Ifs-filter on L, then for any x, ¥ € L. It holds that gz (x A ¥) = pg(x)A pe(¥) and
Ve(x Av) = ve(x) Vve(¥) since x = x Ayand v = x Ay it follows from corollary3.1 that,

pp(x) = pe(x Ay) and pe(v) = pelx A v) Hence, up(x) A up(v) = pelx Av)
Thus, melxAv) = ue(x) Aug(y) Also, since x =x Ay and ¥ = x A ¥ we obtain from corollary3.1 that
ve(x)=velxAy)  and  ve(¥W) =velxAy)  hence  velxvVy)Vve(y) =velxAy)  they
velxAy) = ve(x)Vve(y).
Conversely, Suppose that, g (x A V) = pp(x) Apg(¥)and ve(x Ay) = ve(x)Vve(¥) for any x,y € L. then
it is easy to see that prlxAy) = pp(x) Aur(V)velx Ay) = ve(x) Vve(y), for all x,y € L,next we will
show that, ur(x Av) = up(xX)V pe(y) and ve(x A v) = ve(x) Ave(y) for any x,y € L. let xy € L, since
xAlxYy)=x and yA{x¥Yy) =y then it holds that pr(xA(xVy))=ps(x) and
pur(yA(xvy)) =pue(v). From hypothesis (i) and (i) pp()App(xvy) =pp(x) and
) Appxyy) =pp(¥)  Hence, pr(x¥Yy)Zpp(x) and  pp(x¥y) Zpp().  Thus,
pelxY y) = up(x) V pe(y), for any x,y € L. in the same way, we obtain that ptp{x ¥ ¥) = pp(x) A ug(y) for
any X,y € L. therefore, F is an IFS-ideal on L.
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3.2 Characterizations of IFS-ideals and IFS-filters in terms of their level sets
In this subsection, we provide some interesting characterizations and properties of IFS-ideals and IFS-
filters in terms of their level sets.
Proposition 3.1.
Let L be a lattice and (F,A) € IFSs(L). The following statements hold

Q) If (F,A) is an IFs-filter, then its support Supp(F,A) is a filter on L.
(i) If (F,A) is an IFs-ideal, then its support Supp(F,A) is an ideal on L.
Proof:

Let (F,A) E L (i) suppose that (F,A) £ IFs(L) is an IFs-filter and we show that Supp(F,A) is an filter on L.
(a) Let x € Supp(F,A) and ¥ = x, then it holds that g (s .4y (x) = 0 (or) (tir.a) = 0and vipg < 1).
There are two cases to consider (¥ = x and pizq3(x) = 0)or (v = xand grq(x) = 0 and vigg (x) < 1).

First case: suppose that ¥ = x and pr4y = 0. Since ¥ = x, then it holds that x Ay = x. The implies that

pira (x) = pipg(x Ay) = 0. From theorem 3.3(i), it follows that gz 4 (xyv) = pe(x) A pg(y) = 0. Hence
pirg () = 0. Thus y € Supp(F, A).

Second case: ¥ = X and fr.qy = 0 and vgg(x) < 1. Since ¥ = x, then it holds that x Ay = X.this implies
that pira) (%) = pipg(x Ay) =0 and vipg(x) =g (xAy) < 1. From theorem3.3 it follows that
pirpayxAy) = ppl)App(y) =0, and vipg (x Ay) =ve(x) vye(y) < 1. Hence, pirg(v) =0 or
ey (v) = 0and vz (3) < 1. Thus ¥ € Supp(F, 4).

(b) Let x, v € Supp(F,A). We need to show that x Ay € Supp(F, A). There are four case to consider.

First case: fir.q)(x) = 0 and pr.q(37) = 0. Since (F,A) is an IFs-ideal, then it follows from theorem3.3(i) that
pipayxAy) = pp(x) A pg(y) = 0hence x Ay € Supp(F, A).

Second case: fir.q) (%) = 0 and vigg (%) < Land prgy(v) = 0and vipg (v) < 1.

It follows from theorem3.3 that pr.q) (x A y) = 0and ey (x A y) < 1. Hence x Ay € Supp(F, A).
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Third case: pipg(x) >0 and pprg() =0 and vipg(v) < 1. 1t follows from theorem3.3 that
pipayxAy) =0 and vigg(x Ay) < 1. Hence x Ay € Supp(F,A) The last case piraq){x)=0 and
vira) (%) < 1, and pg.g (v) = 0 is analogous to the third case. Thus Supp(F, A) is an filter on L.

Theorem: 3.4
Let L be a lattice and AE IFS(L). Then it holds that
(i) (F,A) isaprime IFS-filter if and only if their level sets are filters.
(i) (F,A) is a prime IFS-ideal if and only if their level sets are ideals.
Proof
Follows from proposition 2.1.
4 Prime IFS-ideals (resp.IFS-filters) on a lattice:
In this section,we introduce and characterize the prime IFS-ideals (resp.IFS-filters) on a lattice.
Definition 4.1
An IFS-ideals | on a lattice L is called a prime IFS-ideals if,for any x,y € L
px Ay) = pr() V() and vi(x Ay) = vp(x) Avy(y)
Definition 4.2
An IFS-filter F on a lattice L is called a prime IFS-filter if,for any x,y €L
pr(x YY) = pp(O)Vue(y) and ve(x Y y) = velx) Ave(y)
A combination of theorem 3.2 and Definition 2.6 leads to the following characterization of prime IFS- ideals
proposition 4.1

let L be a lattice and 1= IFSs (L). then it holds that I is a prime IFS-ideal on L if and only if the following

conditions hold:
(i) prCx v y) = () Ay () forany xy € L,

(i) p{x A y) = py(x) v g (y) forany x,y €L,
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(i) vi(x v y) = v;(x) v v;(y) forany xy EL,

(iv) vi{x Ay) = vi(x) Avi(y) forany xy €L,

similarly, Theorem 3.3 and Definition 2.7 lead to the following characterization of prime IFS-filters.

proposition 4.2

let L be a lattice and FE IFSs (L). then it holds that F is a prime IFS-filter on L if and only if the following

conditions hold:

() wrlx Y y) = pe(x) vV pply) forany xy €L,
(i) uplx A y) = pup(x) A pg(y) forany xy €L,
(i) ve(x ¥ y) = v () Ave(y) forany xy EL,
(iv) ve(x Ay) = velx) Vve(y) foranyxy €L,

the following proposition shows that the support of a prime IFS-ideal (resp.prime IFS-filter) on a lattice is a

prime ideal (resp.prime filter) on that lattice.
proposition 4.3

Let L be a lattice and AE IFSs(L). Then it holds that
(i) If (F,A) is a prime IFS-filter, then its support Supp(F,A) is a prime filter on L.
(i) If (F,A) is a prime IFS-ideal, then its support Supp(F,A) is a prime ideal on L.
proof

(i) Suppose that (F,A) is a prime IFS-filter on a lattice L. from proposition 3.1 it holds that Supp(F,A) is an filter on
L. Next, we prove that Supp(F,A).it then holds that  kpr.a)(x¥y) = 0 or ( pEgleYy) = 0 and

Vira) (2 V¥ <1). we consider the following cases:
(@) If pr.ay (X ¥ ¥7) = 0 then the fact that (F,A) is prime IFS-filter on L implies that
HiFa) (x) "-f’p.:ﬂq}(}-‘} = IJ-I:F,A}(X ¥ y) = 0 this implies that eitheritr 4 (x)= 0 IJ-I:F,A}(Y} = 0 .Hence

.either x€ Supp(F,A) or yE Supp(F,A)
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(b) If Hr,a) (2 vV ¥7) =0 and vipg (x ¥ y) <1). then the fact that (F,A) is prime IFS-filter on L implies that
piray O VEEn) =prgEYy)=0and vy () Avieg () =vEg (xvy) <1).
These imply that ( ¢r.4) () = 0A Bepay(F) = 0) and vipg () < 1V vy () <1
Hence, ( K(r.a)(x) = 0 andvipg () < 1 or (Hr.ay)(¥) = 0) andvizg)(¥) <1 ). thus, either XE Supp(F,A)
and yE Supp(F,A).Therefore, Supp(F,A) is a prime filter on L.

(ii) Follows in the same way by using proposition 2.1 and (i)

In the same direction , we get the following theorem which provides a characterization of prime IFS-

ideals(resp.prime IFS-filters) in terms of their level sets.
Theorem 4.1

Let L be a lattice and AE IFSs(L). Then it holds that
(i) (F,A) isa prime IFS-filter if and only if their level sets are prime filters.
(i) (F,A) is a prime IFS-ideal if and only if their level sets are prime ideals.
proof

(i) from theorem 3.4,(F,A) is an IFS-filter on L if and only if (F,A)qg is an filter on L, for any o, B € ]0,1]
satisfying cc + B = 1.it remains to show the primality. Suppose that (F,A) is a prime IFS-filter on L. Let x,y € L
such that (x ¥ y) € (F, A)g.Then from proposition 4.1 it follows that  p¢g.a) (% V¥ ¥)=pir.0y (0 V per () =

o

and  vipg) (xY ¥) =vipg () Avigg () = B.These imply that either ( ppq (%) = @and vigg) (x) = Bor
(Uira) (V) = cand vipg () = B). Hence, either xE (F,A)gpg or y& (F,A) gz . Thus (F,A)ep is a prime
filter, for any &, B € ]0,1] satisfying & + B = 1. conversely, suppose that (F, A) g is a prime filter, for any a.
E ]0,1]suchthat @+ B =1 and (F,A) is not a prime IFS-filter on L.Then it holds that ther exist x,y € L such that
e EY V) = pirpn XV rEa)  and vipgEYY) < vy () Avipg (). These imply that
e EYY) > pra(x) and uenEYy) > pEa()) and vipy (0 Y y) < vy () and vigy (xYy)
< vipg(¥) ). If we put wpg(xYyl= @ and vigq (x ¥ y)=F then it follows that pggix) < @ and

Ve (@) > B)and ppaly) < aand viggy(y) = B).Hence (x¥y) € (F, Algpxy € (F, A)gp.Thatis a
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contradiction with the fact that (F,A) B is a prime filter on L for any @, € ]0,1]. Hence,(F,A) is a prime IFS-
filter on L.(ii) Follows from proposition 2.1 and (i).

5 Interaction of prime IFS-ideals(resp. IFS-filters) with the basic set- operations and a lattices-

homomorphism.

In this section, we study the Interaction of prime IFS-ideals(resp. IFS-filters) with the basic set- operations

and a lattices- homomorphism.
5.1 Interaction of IFS-ideals(resp. IFS-filters) with the basic operations

In this subsection, we discuss the Interaction of IFS-ideals(resp. IFS-filters) with intersection, union,

complement and two associated intuitionistic fuzzy soft sets.
proposition 5.1

Let ((F,A);)ic; be a family of IFS-sets on a lattice L.then it holds that
(i) If (F,A); is a prime IFS- filter on L,for any i € I then ; }(F, A); is a prime IFSfilter on L.
(ii) If (F,A); is a prime IFS- ideal on L,for any i € I ,then , [}(F, A); is a prime IFS-ideal on L.

proof

(i) suppose that for any i € I ,(F,A); is a prime IFS-filter on L. From proposition 2.2,it follows that ; J(F, A);is
an IFS-filter on L. it remains to show that ; JJ(F, A);is prime. Let %, ¥ € L such that (x ¥ ¥) € ,J(F,A);.Then it

iel

follows that (xvy) € (F,A)ifor any i€1 ,(F,Adis a prime IFS-filter,it follows that p(r.q),(X V)
= pira (Va0 and vipg (x YY) = vieg (2 Avipg, () for any i €L This implies that
B ora (X YY) = pra) (X Y ¥) = ppa (0 V pee, ) and V. ora (X YY)

= Vipa (X YY) = Ve () Avirg,(v) foranyi €1, hence

B om0 YY) = Nier bpay () V e, and v 0 n), (Y ¥) = Vier vV nepa), (0 AV e ), ()
thus, 4 e (X Y 3) = B (O V B e, () and v e (6 YY) 2V 5, (0 AV e, 00
therefore, ; [(F, Ajis a prime IFS-filter on L.
(ii) Follows from proposition 2.1 and (i)
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proposition 5.2
Let L be a lattice and (F,A) € IFSs(L).Then it holds that
(i) (F,A) is a prime IFS-filter if and only if (F,A)is a prime IFS-filter on L.
(ii) (F,A) is a prime IFS-ideal if and only if (F,A)is a prime IFS-ideal on L.
proof

(i) suppose that (F,A) is a prime IFS-filter on a lattice L. since (F,A):{{X, Wpa)l— u.;pm(xﬂx € K},then it easily
to see that (F,A) is an IFS-filter on L.Next ,we show that (F,A) is prime .we have that

BEoEYY) = pra® YY) = proVeEaO) = pra X VieEgs )
And vipgy(x ¥ y)=1— pEalevy)=1— pEgE Ve ()

= 1= pra) Al — prg(x) = vEay) Avieg (x). Thuswe can conclude that (F,A) is a prime IFS-

filter on L. Conversely, suppose that (F,A) is a prime IFS-filter. By using the same method as above we get that
(F,A) is a prime IFS-filter on L.

(ii) follows from proposition 2.1 and (i)
proposition 5.2

Let L be a lattice and (F,A) € IFSs(L).Then it holds that
(i) (F,A) is a prime IFS-filter if and only if (F,A)is a prime IFS-filter on L.
(ii) (F,A) is a prime IFS-ideal if and only if (F,A)is a prime IFS-ideal on L.
proof

The proof is similar as in proposition 5.3
Conclusion

In this paper, we have indicated intuitionistic fuzzy soft ideal and filter on a lattice in terms of the lattice operations
and terms of their associated crisp set. As interesting kinds, we have introduced the notions of prime intuitionistic
fuzzy soft ideal and filter on a lattice and investigated their different characterizations and properties. Moreoverr we

intend to extend this work to other kinds of intuitionistic fuzzy soft ideal and filters.
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