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1. Introduction

Zadeh [24] initiated the fundamental concept of fuzzy set
which provides a framework for generalization of many basic
concepts of algebraic structures. The quasi-coincident concept
on a fuzzy point with a fuzzy subset was introduced by Ming
and Ming in [17]. This concept has played an important
role to generate various fuzzy algebraic substructures. In
particular, Sandeep Kumar Bhakat and Pratulanada Das [7]
initiated the notion of an (&, € Vg)-fuzzy subgroup which is
an important generalization of a fuzzy subgroup defined in [6].
In [8], they have extended this notion to rings. Narayanan and
Manikantan [19] have introduced the notions of an (€, € Vgq)-
fuzzy subnear-ring and (€, € Vq)-fuzzy ideals of near-rings.

In [9], Dheena and Coumaressane defined (€, € Vg )-fuzzy
subnear-ring and (€, € Vgy)-fuzzy ideals of near-rings. For
more details on (€, € Vgy)-fuzzy algebraic structures, we
refer the readers to [5, 10, 11, 13—15, 23]. In 1999, Russian
researcher Molodtsov initiated the concept of a soft set [18]
which can be known as an effective mathematical tool to deal
with uncertainity. Maji et al. [16] presented the definitions of
fuzzy soft set and fuzzy soft set operations. Aygiinoglu and
Aygiin [4] gave the concept of fuzzy soft group and discussed
some of its properties. Inan and Oztiirk [12] defined the
concepts of fuzzy soft ring and (€, € Vgq)-fuzzy soft ring over
aring. In [20], Oztiirk and Inan have extended these concepts
to near-rings. In this article, we introduce the notions of (€, €
Vqy)-fuzzy soft near-ring and (€, € Vg;)-fuzzy soft ideal over
a near-ring which are generalization of (€, € Vg)-fuzzy soft
near-ring and (€, € Vq)-fuzzy soft ideal respectively and study
some of their properties with examples. We also introduce the
definitions of (€, € V¢ )-fuzzy soft subnear-ring (resp. ideal)
of an (€, € Vg )-fuzzy soft near-ring and obtain some related
results.
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2. Preliminaries

In this section, the basic concepts which will be used in the
subsequent sections are given.

A near-ring [22] is a non-empty set N with two binary
operations “+” and “-” satisfying the axioms: (i) (N,+)
is a group, (ii) (N,-) is a semigroup and (iii) (u+v)-w =
u-w—+v-w for all u,v,w € N. Since it satisfies the right
distributive law, we call it a right near-ring. We will use the
word “near-ring” to mean “right near-ring”. In what follows,
N denotes the near-ring unless otherwise specified.

Let X be a non-empty set. A fuzzy subset y of X is a mapping
from X to [0, 1] (see [24]).
A fuzzy subset v of X is of the form

) ={ ;€@

is called a fuzzy point with support u and value r and is
denoted by u, (see [17]). For a fuzzy point u, and a fuzzy
subset ¥ in X, we say that

ifv=u,
if v#u,

(1) u, € yif y(u) > r. In this case, u, is said to belong to y
(see [17]).

(ii) urqyif y(u)+r > 1. In this case, u, is said to be quasi-
coincident with y (see [17]).

(iil) urqryif y(u)+r>1—k, where k € [0,1). In this case,
u, is said to be k-quasi-coincident with y (see [9]).

We say that, u, € Vgiy (resp. x; € Agyy) means x; € Y
or x,qry (resp. x; € v and x;qry) and x, €A, x, € Vqiy will
respectively mean x; € y and x; € Vg Y does not hold.

Definition 2.1. []] A fuzzy subset vy of N is called a fuzzy
subnear-ring of N if for all u,v € N,

(i) y(u—v)>min{y(u),y(v)},
(ii) y(uv) > min{y(u),y(v)}.

Definition 2.2. []] A fuzzy subset v of N is called a fuzzy
ideal of N if for all u,v,w € N,

(i) y(u—v) > min{y(u),y(v)},
(ii) y(v+u—v) = y(u),
(iii) y(uv) > y(u),
(iv) y(u(v+w) —uv) > y(w).

Definition 2.3. [9] A fuzzy subset y of N is called an (€, €
Vi )-fuzzy subnear-ring (briefly, (€,€ Vqi)-FN) of N if

(i) ur€y,vsey= (”"_V)min{r,s} € Vaqry,

(ii) ur € Y= (—u)r € Var,

(iii) ur €y, vs €Y= (uv)min{r,s} € Vary
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forallu,v € N and r,s € (0,1].
An (€, € Vqy)-fuzzy subnear-ring of N with k =0 is an
(€, € Vq)-fuzzy subnear-ring of N (see [19]).

Definition 2.4. [9] A fuzzy subset y of N is called an (€, €
Vi )-fuzzy ideal (briefly, (€,€ Vqy)-FI) of N if

(i) ur€y,vs €Y= (ufv)min{r,s} € VarY,

(ii) ur €y, veN = (v+u—v), € Vqry,
(iii) ur €y, veN = (w), € Vqr7,
(iv) w €%, u,v € N= (u(v+w) —uv), € Vgry

forallu,v,w € N and r,s € (0,1].
An (€,€ Vqy)-fuzzy ideal of N withk =0 is an (€,€ Vq)-
fuzzy ideal of N (see [19]).

In what follows, U is a basic universe set, E is a set of
parameters, P C E and &?(U) is the power set of U unless
otherwise specified.

Definition 2.5. [18] A pair (H,P) is called a soft set over U,
where H : P — 2 (U) is a mapping and P C E.

Definition 2.6. [16] Let .7 (U) be a set of all fuzzy subsets
of U and P C E. A pair (A,P) is called a fuzzy soft set (FSS,
in short) over U, where A : P — % (U) is a mapping. That is,
foreachp € P, A(p) =Ap : U — [0,1] is a fuzzy subset of U.

Definition 2.7. [21] Let (A,P) be a FSS over U. Then the
set Supp(A,P) = {p € P|A(p) # 0} is called the support of
(A,P). AFSS (A,P) is called non-null if Supp(A,P) # 0. It
is denoted by (A, P) # ®.

Definition 2.8. [16] Let (A,P;) and (©,P,) be FSSs over U.
Then,

(i) “(A,P) AND (©,P,)”, shown by (A,P1) A\ (O,P), is
defined as (A,P)) N (©,P,) = (¥, P), where P = P; x
P, and ¥ (p,0) = A(p)NO(0) for all (p,0) € Py x
b.

(ii) “(A,P) OR (©,P,)”, denoted by (A,P,)V (O©,Py), is
defined as (A,P))V (©,P,) = (¥,P), where P = P; X
Py and A(p)UO(0o) forall (p,0) € Py X Ps.

Definition 2.9. [16] The union of FSSs (A,P) and (©,P;)
over U is expressed as a FSS (¥, P), where P= PyUP; and
forallp € P,

A(p) if pep\P,
P(p)=4 ©(p) if peP\P,
A(p)uO(p) if pePNP.
This is denoted by (A,P1)U(O,P,) = (¥, P).

Definition 2.10. [3] The restricted intersection of FSSs (A, Py)
and (©,P,) over U, shown by (A,P) 1N, (O, P,), is defined
as (A,P)N, (0,P) = (¥,P), where P=P NP, # 0 and
¥(p) = A(p) O(p) forallp € P.
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Definition 2.11. [3] The extended intersection of FSSs (A, P;)
and (O, Py) over U is expressed as a FSS (¥, P), where P =
P UP, and for all p € P,

Y(p)=4q O(p) if pEPR\P,
A(p)UO(p) if peP NP

This is denoted by (A,P1) M, (©,P) = (¥, P).

Definition 2.12. [2] For the family of FSSs {(A;,P,)|i € Q}
over U, where Q is an index set,

(i) the restricted intersection of these FSSs is a FSS
(M (A, P)]i € Q) = (A, P), where P=V;eq P, # 0 and
A(p) =NicAi(p) forall p € P.

(ii) the union of these FSSs is a FSS {U(A;,P)|i € Q} =

(A,P), where P = Ujcq B and A(p) = Ujca(p) Ai(P)
forallp e Pand Q(p)={icQ:p P}

(iii) the AND of these FSSs is a FSS {\(A;,B)|i € Q} =
(A,P), where P =1l;cqP; and A(p) = icq Ai(pi) for
all p= (p[)iGQ ep.

Definition 2.13. [20] Let (A,P) be a FSS over N. Then
(A, P) is called a fuzzy soft near-ring (FSN, for short) over N
if A(p) is a fuzzy subnear-ring of N for all p € P.

Definition 2.14. [20] Let 11 and 7 be fuzzy subnear-rings of
N. Then n is called a fuzzy subnear-ring of T if n(u) < 7(u)
forallu e N.

Definition 2.15. [20] Let ) be a fuzzy subset of N and T be
a fuzzy subnear-ring of N. Then m is called a fuzzy ideal of T
if n(u) < t(u) forall u € N and 1 is a fuzzy ideal of N.

Definition 2.16. [20] Let (A,Py) and (©,P,) be FSNs over
N. Then (A, P)) is called a fuzzy soft subnear-ring of (0, P,)
if L C Py and A(p) is a fuzzy subnear-ring of ®(p) for all
p EP.

Definition 2.17. [20] Let (1,Q) be a FSS and (A,P) be a
FSN over N. Then (1, Q) is called a fuzzy soft ideal (FSI, for
short) of (A,P) if O C P and n(p) is a fuzzy ideal of A(p)
forallp € Q.

3. (€, € Vgi)-fuzzy soft near-rings and
(€, € vqi)-fuzzy soft ideals

In this section, we introduce the notions of (€, € Vg )-fuzzy
soft near-ring and (€, € V¢ )-fuzzy soft ideal over a near-
ring N. Further we define the notion of (€, € Vqy)-fuzzy
soft subnear-ring (resp. ideal) of an (€, € Vgy)-fuzzy soft
near-ring and investigate some of their properties.

Definition 3.1. Let (A,P) be a FSS over N. Then (A,P) is
called an (€, € Vqy)-fuzzy soft near-ring (briefly, (€,€ Vqy)-
FSN)over N ifforeachp € P, A(p) =Ap isan (€, € Vqi)-FN
of N, that is,
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(i) uy € Ap, vs € Ap = (U+V)min{rs} € ViAp,
(ii) u, € Ap = (—u), € Vqiap,
(lll) Uy € Ap, Vg € Ap = (Mv)min{ns} S \/qkAp,

forallu,v € N and r,s € (0,1].

We know that a fuzzy subset Ay of N satisfies two condi-
tions (i) and (ii) if and only if it satisfies: (iv) u,,vy € Ap =
(U="V)min{rs) € VqrAp for all u,v € N and r,s € (0,1].

An (€, € Vgi)-fuzzy soft near-ring over N with k =0 is
an (€, € Vq)-fuzzy soft near-ring over N (see [20]).

Lemma 3.2. The conditions (i) — (iv) in Definition 3.1 are
equivalent to

(i) Ap(u-+v) >min{Ay (), Ap(v), 5},
(i) Ap(—u) > min{A, (u), 55},
(iii) Ap(uv) > min{Ap (), Ap(v), 5},
(iv) Ap(u—v) > min{Ap(u),Ap(v), 35},
forall u,v € N, respectively.

Proof. From Lemma 3.2 and Lemma 3.3 of [9], the proof can
be achieved. 0

Remark 3.3. The condition (i) with the condition (ii) in
Lemma 3.2 is equivalent to the condition (iv).

Theorem 3.4. Let (A,P) be a FSS over N. Then (A,P) is
called an (€,€ Vqy)-FSN over N if and only if for all p € P
and u,v € N,

(i) Ap(u—v) = min{A, (u),4p(v), 5},

(ii) Ap(uv) >min{Ap (u),Ap(v), 55}
Proof. The proof follows from Lemma 3.2. O
Example 3.5. Let N = {0,u,v,w} be a near-ring with (N, +)

and (N,-) as defined below (Scheme 20 : (7,8,1,2) see [22], p.
408).

T+
TR
ST

SRR~ EES

SIS <<
Sl <=
TS
Sl s (oS
TS O=
<|S |z |ols

Define a FSS (A, P) over N, where P = {a,b,c}, as follows:
A, ={(0,0.7),(,0.5),(v,0.6), (w,0.5)},

Ay ={(0,0.6), (4,0.5),(v,0.2), (w,0.2) }and

Ac = {(0,0.4), (,0.1), (1,0.3), (w,0.1)}.

We can easily check that (A, P) is an (€,€ Vqi)-FSN over N
with k = 0.4.
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Definition 3.6. Let (n,Q) be a FSS over N. Then (,0Q) is
called an (€, € Vqy)-fuzzy soft ideal (briefly, (€,€ Vqy)-FSI)
over N if for each p € Q, N(p) =Ny is an (€, € Vay)-FI of
N, that is,

(i) uy € Mp, vs € Np = (U—V)min{rs} € VGkTp,
(ii) u, €Np, veEN = (v+u—v), € Vginp,
(iii) ur € Np, vEN = (uv), € Vgip,
(iv) ur € np, vyw € N = (v(w+u) —vw), € Vginp,
Sorallu,v,w € N and r,s € (0,1].

An (€, € Vgi)-fuzzy soft ideal over N with k = 0 is called
an (€, € Vq)-fuzzy soft ideal over N.

Lemma 3.7. The conditions (i) — (iv) in Definition 3.6 are
equivalent to

(i) Mp(u—v) >min{ny (u),np(v), 34},
(i) Mp(v+u—v) >min{ny (), £},
(iii) Mp(uv) > min{n, (u), 55},
(iv) M (u(v+w) —uv) > min{n, (w), 13£}.
for all u,v,w € N, respectively.

Proof. From Lemma 3.11 of [9], the proof can be achieved.
O

Theorem 3.8. Let (1,0) be a FSS over N. Then (1,Q) is
an (€,€ Vqy)-FSI over N if and only if for all p € P and
u,v,w € N,

(i) Mp (u—v) = min{np (), Mmp (v), 5},

(ii) Mp(v+u—v) > min{n, (u), l—gk},

(iii) Mp(uv) > min{n, (u), 55},

(iv) Mp(u(v+w) —uv) > min{n,(w), 5*1.
Proof. The proof follows from Lemma 3.7. O

Example 3.9. Let N = {0,u,v,w} be a near-ring as in Exam-
ple 3.5. Define a FSS (n,Q) over N, where Q = {a,b}, as
shown below

Nq = {(0,0.7), (1,0.5), (»,0.2),(w,0.2)} and

M = {(0,0.6), (1,0.3), (»,0.3), (w,0.5)}.

We can easily verify that (1,Q) is an (€, € Vqi)-FSN and an
(€,€ Vgy)-FSI over N with k = 0.4.

Remark 3.10. [t is obvious that every (€, € Vqy)-FSI over N
is an (€,€ Vqy)-FSN over N, but the converse is not true in
general as explained below.

Example 3.11. Consider the (€,€ Vqi)-FSN as defined in
Example 3.5. Since Ac(vu) = Ac(u) = 0.1 # 0.3 = min{0.3,

0.3} = min{Ac(v), '3}, (A, P) is not an (€, € Vgy)-FSI over
N.
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Remark 3.12. For any (€,€ Vqy)-FSN (resp. (€,€ Vqy)-
FSI) (A,P) over N, we can conclude that

(i) if Ap(u) < 5% forall p € P and u € N, then (A,P) is
a FSN over N,

(ii) ifk=0, then (A,P) is an (€, € Vq)-fuzzy soft near-ring
(resp. ideal) over N.

Remark 3.13. Every FSN (resp. FSI) and (€,€ Vq)-FSN
(resp. (€,€ Vq)-FSI) is an (€,€ Vqi)-FSN (resp. (€,€ Vqy)-
FSI) over N, but in genreal the converses are not true as
demonstrated below.

Example 3.14. Consider the near-ring N as in Example 3.5.
Define a FSS (W, R) over N, where R = {a,b}, is given by
¥, ={(0,0.4), (1,0.7),(v,0.4), (w,0.6) } and

¥, = {(0,0.6), (1,0.6),(v,0.3), (w,0.3) }.

Then (¥,R) is an (€,€ Vqy)-FSN (resp. (€,€ Vqy)-FSI) over
N with k =0.2. But

(i) (W,R)isnotaFSN over N, since 0.4 =¥,(0) =¥, (u—
u) # min{¥, (u), ¥ (u)} = 0.7, ¥, is not a fuzzy subnear-
ring of N.

(ii) (W,R) is notan (€,€ Vqy)-FSN (resp. (€,€ Vqy)-FSI)
over N, since ug7 € ¥ and (u—u)o4€ Vq'¥y, ¥, is not
an (€, € Vq)-fuzzy subnear-ring (resp. ideal) of N.

Theorem 3.15. The restricted intersection of two (€, € Vqx)-
FSNs (resp. (€,€ Vqi)-FSIs) over N is an (€,€ Vgqi)-FSN
(resp. (€,€ Vqy)-FSI) over N when it is non-null.

Proof. Let (A,P}) and (O, P,) be (€, € Vqi)-FSNs of N and
let (A,P)N,(©,P,) = (¥,P),where P=P NP, and ¥(p) =
A(p)NO(p) forall p € Supp(¥,P). Since A(p) and O(p)
are (€,€ Vgy)-FNs of N, by Theorem 3.16 of [9], A(p) N
O(p)=¥(p)is (€,€ Vgr)-FN of N for all p € Supp(¥,P).
Hence (W, P) is an (€, € Vq;)-FSN over N. Similarly, we can
prove for (€, € Vgy)-FSIs. O

Theorem 3.16. The extended intersection of two (€,€ Vqy)-
FSNs (resp. (€,€ Vqyi)-FSIs) over N is an (€,€ Vqy)-FSN
(resp. (€,€ Vqy)-FSI) over N when it is non-null.

Proof. Let (A,Py) and (@, P,) be two (€, € Vg, )-FSNs over
N and let (A,P) M, (©,P,) = (¥, P) be the extended inter-
section of (A,P;) and (®,P,). Then P = Py UP, and for
any p € Supp(¥,P), if p € P\P,, then ¥(p) = A(p) is
an (€,€ Vgi)-FN of N, if p € P,\P;, then ¥(p) = O(p)
is an (€,€ Vgy)-FN of N, and if p € PN Py, then ¥(p) =
A(p)NO(p) is an (€, € Vgx)-FN of N, since the intersection
of two (€, € Vgi)-FNs of N is an (&, € Vg )-FN of N. There-
fore ¥(p) is an (€, € Vgx)-FN of N for all p € Supp(¥, P).
Hence (¥, P) is an (€, € Vq,)-FSN over N. Similarly, we can
show for (€, € Vgy)-FSIs. O

Theorem 3.17. If (A,P) and (O,P,) are (€,€ Vqy)-FSNs
(resp. (€,€ Vqy)-FSIs) over N such that Py NP, = 0, then
their union is an (€,€ Vqi)-FSN (resp. (€,€ Vgy)-FSI) over
N.
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Proof. Using Definition 2.7, we can write (A, P;) U (O, P,) =
(W,P), where P = P, UP;. Since P, N P, = 0, we have either
p € PI\P, or p € B\P, for all p € Supp(¥,P). For any
p € Supp(W,P), if p € PI\P,, then ¥(p) = A(p) is an (€
,€ Vqr)-FN of N, and if p € P,\Py, then ¥(p) = O(p) is an
(€,€ Vqr)-FN of N. Thus ¥(p) is an (€, € Vg )-FN of N for
all p € Supp(¥,P). Hence (W, P) is an (€, € Vqy)-FSN over
N. Similarly, we can prove for (€, € Vg )-FSIs. O

Theorem 3.18. Let (A, P)) and (©,P,) be (€,€ Vqi)-FSNs
(resp. (€,€ Vqi)-FSIs) over N. Then (A,P\) A\ (O,P,) is
an (€,€ Vqyi)-FSN (resp. (€,€ Vqy)-FSI) over N when it is
non-null.

Proof. By Definition 2.8, we can write (A,P;) A (O,P,) =
(W,P), where P=P; x P, and ¥(p,0) = A(p)NO(0) for
all (p,0) € P x P,. Since A(p) and ©(0o) are (€, € Vgy)-
FNsof N forallp € Prand 6 € P, A(p)NO(c) =¥(p,0)is
also an (€, € Vg )-FN of N for all (p, o) € Py x P,. Therefore
(W,P)is an (€, € Vgi)-FSN over N. Similarly, we can show
for (€, € Vgy)-FSIs.

O

In the subsequent example, we illustrate that (A,P;) V
(©,Py) is notan (€, € Vgx)-FSN over N, in general.

Example 3.19. Consider the near-ring N as given in Ex-
ample 3.5. Define FSSs (A,Py) and (©,P,) over N, where
Py ={a,b,c} and P, = {b,c}, as follows:
A, ={(0,0.7), («,0.5), (»,0.6), (w,0.8)},
Ab ={(0,0.4), («,0.5),(v,0.2), (w,0.2)},
={(0,0.4), (,0.1),(+,0.3), (w,0.1)},
={(0,0.5), (,0.3),(v,0.7), (w, 0 3)}an
{ ) ); (1,0.1), (w,0.1) .

( (
@L = {(0,0.8), (,0.4), (v,0.1),
Then (A,Py) and (©,P;) are (€, € Vgy)-FSNs over N with

k=0.2.
Let P = PlXP2_{(a’b7(7cv( )( )(Cb) ( )}
Define a FSS (W,P) = (A,P)) A(©,P,) over N as follows:

) ;(w,0.3)},

), (v,0.1), (w,0.1

,(1,0.3),(v,0.2), (w,0.

) (

) (
‘I’( ¢) =1(0,0.4), (,0.1), (»,0.1), (w,0.1) }.
Then (WY, P) is an (€,€ Vqy)-FSN and also an (€, € Vqy)-FSI
over N with k =0.2.

an

), (a
) )/\
(v,0.6
(v,0.1
={ (r,0.2
'Pbc) { (
eb) =1 (
{

and

\_/\_/\_/\_/

)

(

‘I’( ) {(005)(u03, )
={(0,0.7), (u,0.4), ), 1
(0,0.4),( ) 2)},
(0, 04),(u,0.4 ,(v,0.1), (w,0.1)},
(0,0.4), (1,0.1), (v,0.3), (w,0.1) }
), (

Define a FSS (Y,P) = (A,P) V (O, P,) as follows:
(ab) {(0,07)7(14 05)7(VO7)7(W08)}’
ac) = {(070'8)7 (1,0.5),(v,0.6), (w,0. 8)}’
hh) ={(0,0.5), (#,0.5),(v,0.7), (w,0.3)}
be) = 1(0,0.8), (1,0.5),(v,0.2),(w,0.2)},
) = 1(0,0.5),(,0.3),(v,0.7),(w,0.3) } and
c,c) = {(0,0.8), (1,0.4), (v,0.3), (w,0.1) }.
Then (Y, P) is not an (€, € Vqy)-FSN over N with k = 0.2, be-

cause Y¢ o) (u—v) =Yco)(w) = 0.1 £ 0.4 = max{0.4,0.3,0.4}
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= max{r(c,c) (u)vr(c,c)(v)v %}a T(c,c) is not an (67 € \/CIk)'FN
of N.

In the following theorem, we give an additional condition
for (A,P,)V (O,P,) to be an (€, € Vg )-FSN.

Theorem 3.20. Let (A,P;) and (0©,P,) be (€,€ Vqy)-FSNs
over N andlet A(p) CO(c) or®(c) CA(p) forall (p,o) €
Py X Py. Then (A,P)V (O, P,) is an (€,€ Vgqi)-FSN over N.

Proof. Using Definition 2.8, we can write (A,P})V (O,P,) =
(W,P), where P=P; x P, and ¥(p,0) =A(p)UBO(0o) forall
(p,0) € P x P,. Forany (p,0) € P, x P5, if A(p) C ©(0),
then ¥(p,0) =A(p)UO(c) =0O(0)isan (€, € Vgi)-FN of

Nandif @(c) CA(p),then ¥(p,0)=A(p)UB(c) =A(p)
isan (€, € Vg )-FN of N. Hence (¥, P) is an (€, € Vg )-FSN
over N. O

Theorem 3.21. Let {(A;, P)|i € Q} be a family of (€, € Vqy)-
FSNs over N. Then

(i) {N(4i,P)|i € Q} is an (€,€ Vgx)-FSN over N if
{M(A;,P)]i € Q} # P,

(ii) {\(4:,P)]i € Q}isan (€,€ Vgy)-FSN over N if
{A4i,P)licQ} # P,

(iii) if PNP; =0 forall i,j € Q, i # j, then {U(A;,P)]i €
Q} is an (€,€ Vqi)-FSN over N.

Proof. (i) Let {M,(A;,P,)]i € Q} = (A,P), where P =(Nicq P
and foreach p € P, A(p) =Njcq Ai(p). Suppose (A,P) # P.
If p € P, then A(p) =Nicq Ai(p) # 0. Since (A;, P;) is an (€
,€Vqi)-FSNforall i € Q, A;(p) isan (€, € Vg )-FN of N for
all p; € Supp(A;, P;) and i € Q and so by Theorem 3.16 in [9],
Nica Ai(p) is an (€, € Vg )-FN of N for all p € Supp(A,P).
Hence (A,P) = {N,(4;,P,)|i € Q} is an (€, € Vgy)-FSN over
N.

(i) Let {A\(Ai,P,)]i € Q} = (A,P), where P = [T;co P,
and for each p = (pi)icq € P, A(p) = Nico Ai(pi). Suppose
(A,P) # ®. If p € P, then A(p) = Njca Ai(pi) # 0. Since
(Ai,P,) is an (€, € Vgy)-FSN for all i € Q, A;(p;) is an (€, €
Vi )-FN of N for all p; € Supp(A;,P;) and i € Q and so by
Theorem 3.16 in [9], N;cq Ai(pi) is an (€, € Vgi)-FN of N
for all p; € Supp(A;, P;). Hence (A,P) = {\(Ai,B)|i € Q} is
an (€, € Vgyi)-FSN over N.

Similarly, we can prove (iii). O

Definition 3.22. Let 1 and T be two (€,€ Vqi)-FNs of N.
Then n is called an (€,€ Vqi)-FN of T if n(u) < t(u) for all
uech.

Definition 3.23. Let (A,P;) and (©,P,) be (€,€ Vqi)-FSNs

over N. Then (A, Py) is called an (€, € V qy)-fuzzy soft subnear-
ring of (©,P,) if L C P, and A(p) is an (€,€ Vgqi)-FN of
O(p) forall p € Supp(A,Py).

Theorem 3.24. If (A,P) and (©,P;) are (€,€ Vqyi)-FSNs

over N and if A(p) C ©(p) for all p € Supp(A,P,), then
(A,Py) is an (€, € Vqy)-fuzzy soft subnear-ring of (O, Pz)
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Proof. Straightforward. O

Definition 3.25. Let 1 be a fuzzy subset of N and T be an
(€,€ Vqy)-FNs of N. Then 1 is called an (€,€ Vqy)-FI of T
ifn(u) < t(u) forallu € N and n is an (€, € Vqy)-FI of N.

Definition 3.26. Ler (A,P) be an (€,€ Vqi)-FSN over N.
Then a FSS (n,Q) over N is called an (€, € Vqy)-fuzzy soft
ideal of (A,P) expressed by (n,0) < (A,P) if Q C P and
n(p) is an (€,€ Vqi)-FI of A(p), denoted by n(p) <A(p),
Sorall p € Supp(n, Q).

Example 3.27. Ler (A, P) be an (€, € Vqy)-FSN as in Exam-
ple 3.5. Define a FSS (n,Q) over N, where Q = {a,b}, as
follows:

Ne = {(0,0.4), (1,0.5), (v,0.6), (w,0.4)} and

M = {(0,0.3), (u,0.2), (v 0.1), (w,0.1)}.

We can easily verify that (1, Q) is an (€,€ Vqy)-FSI of (A, P)
over N with k =0.3.

Theorem 3.28. The restricted intersection of two (€,€ Vqy)-
FSIs of an (€,€ Vqy)-FSN (A, P) over N is an (€, € Vqy)-FSI
of (A, P) when it is non-null.

Proof. Let (£,01)<(A,P) and (1,0;) < (A, P). By Defini-
tion 2.10, we can write (§,01) M, (7,02) = (n,0Q), where
0=01N0#0andn(p)=&(p)Nt(p) forall p € Supp

(n,Q). Since Q1 C Pand O, C P, we have 01NQ» =Q C P.
Suppose that (1, Q) is non-null. Since (£,0;) <(A,P) and
(1,02) <(A,P), we have E(p) <A(p) and T(p) < A(p) for
all p € Supp(n,Q). So &(p)N(p) =n(p)<A(p) for all

p € Supp(n,Q). Hence (£,01) N, (7,02) = (n,0) is an
(€,€ Vqr)-FSIL of (A, P) over N. O

Theorem 3.29. The union of two (€,€ Vqy)-FSIs of an (€
,EVqy)-FSN (A,P) over N is an (€,€ Vqyi)-FSI of (A, P).

Proof. Let (£,01) < (A,P) and (7,02) < (4,P). By Defi-
nition 2.9, we can write (§,01) U (7,02) = (n,0Q), where
0=01UQ; and for all p € Supp(n,Q),

&p) if pe0\0s,
np)=4 t(p) if pe@\0i,
S(p)ut(p) if peiNQs.

Obviously Q1 UQy = Q C P. Since Q1 NQy = 0, either p €
01\Q2 or p € 02\Q; forall p € Supp(n,Q). If p € 01\ 0,
then 1(p) = &(p) <A(p) and if p € 0>\Qi, then N(p) =

7(p) <A(p). Thus n(p) <A(p) for all p € Supp(n,Q).
Therefore (1,Q) is an (€, € Vqy)-FSIof (A,P) over N. [

Theorem 3.30. Let {(n;,0;)|i € Q} be a family of (€, € Vqy)-
FSIs of an (€,€ Vqi)-FSN (A, P) over N. Then

(i) {N,(n;,0:)]i € Q} is an (€,€ Vqy)-FSI of (A,P) if
{M.(n:,01)]i € Q} # @.

(ii) {A(;,0)]i € Q} is an (€,€ Vqi)-FSI of (A,P) if
{Ani, Qi)li € Q} # P.
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(iii) ifQiNQ;=0forall i,j€Q, i# j, then {U(N;,0;)|i €
Q} isan (€,€ Vqi)-FSI of (A, P).

Proof. The proofs of (i) — (iii) are similar to the proofs of
Theorem 3.21 and Theorem 3.29 and so we omit the proofs.
0

4. Conclusion

In this article, as a generalization of (€, € Vq)-fuzzy soft near-
ring and (€, € Vg)-fuzzy soft ideal, we have introduced the
notions of (&, € Vgy)-fuzzy soft near-ring and (€,€ Vqy)-
fuzzy soft ideal over a near-ring respectively. We have also
introduced the concept of (€, € V¢ )-fuzzy soft subnear-ring
(resp. ideal) of an (€, € Vg )-fuzzy soft near-ring and studied
some of their properties with illustrated examples. We have
applied the operations of fuzzy soft sets to (€, € Vg )-fuzzy
soft near-rings and (€, € Vgy)-fuzzy soft ideals.

Acknowledgment

The authors are highly grateful to anonymous reviewers for
their valuable comments and suggestions.

References

' S. Abou-Zaid, On fuzzy subnear-rings and ideals, Fuzzy
Sets and Systems 44 (1991) 139-146.

(2] B. Ahmat and A. Kharal, On fuzzy soft sets, Adv. Fuzzy
Syst., Article ID 586507(2009), 3458-3463.

[31 MLI. Ali, F. Feng, X. Liu, W.K. Min and M. Shabir, On
some new operations in soft set theory, Comput. Math.
Appl., 57(2009), 1547-1553.

41" A. Aygiinoglu and H. Aygiin, Introduction to fuzzy soft
groups, Comput. Math. Appl., 58(2009), 1279-1286.

[5] M. Azhar, N. Yaqoob, M. Gulistan and M.M. Kha-
laf, On (€, € Vgi)-fuzzy hyperideals in ordered LA-
semihypergroups, Discrete Dyn. Nat. Soc., Vol. 2018,
Article ID 9494072(2018), 13 pages.

[6] S K. Bhakat and P. Das, On the definition of a fuzzy
subgroup, Fuzzy Sets and Systems, 51(1992), 235-241.

[7]' S K. Bhakat and P. Das, (€, € Vq)-fuzzy subgroup, Fuzzy
Sets and Systems, 80(1996), 359-368.

8] S.K. Bhakat and P. Das, Fuzzy subrings and ideals rede-
fined, Fuzzy Sets and Systems, 81(1996), 383-393.

1 P. Dheena and S. Coumaressane, Generalization of (€, €
Vgq)-fuzzy subnear-ring and ideals, Iran. J. Fuzzy Syst.,
5(1)(2008), 79-97.

(101 Faisal, N. Yaqoob and R. Chinram, A Note on (€,¢€
Vg )-Fuzzy I'-1deals of I'-Semigroups, Appl. Math. Sci.,
6(101)(2012), 5013-5028.

(111 M. Gulistan, M. Shahzad, N. Yaqoob, On (€,€ Vgy)-

fuzzy KU-ideals of KU-algebras, Acta Univ. Apulensis

Math. Inform., 39(2014), 75-83.

E. Inan and M.A. Oztiirk, Fuzzy soft rings and ideals,

Neural Comput. Appl., 21(Suppl. 1)(2012), s1-s8.

[12]



(€, € Vqr)-fuzzy soft near-rings and (€, € Vg, )-fuzzy soft ideals over near-rings — 256/256

(131 'Y B. Jun, Generalizations of (€, € Vq)-fuzzy subalgebrs

in BCK/BClI-algebras, Comput. Math. Appl., 58(2009),
1383-1390.

(41 yB. Jun, M.S. Kang and C.H. Park, Fuzzy subgroups
based on fuzzy points, Commun. Korean Math. Soc.,
26(3)(2011), 349-371.

(51 M. Khan, B. Davvaz, N. Yaqoob, M. Gulistan and M.M.
Khalaf, On (€, € Vg, )-intuitionistic (fuzzy ideals, fuzzy
soft ideals) of subtraction algebras, Songklanakarin J. Sci.
Technol., 37(4)(2015), 465-475.

(16l pK. Maji, R. Biswas and PR. Roy, Fuzzy soft sets, J.

Fuzzy Math., 9(3)(2001), 589-602.

P.P. Ming and L.Y. Ming, Fuzzy topology I. Neighbour-

hood structures of a fuzzy point and Moore-Smith con-

vergence, J. Math. Anal. Appl., 76(1980), 571-579.

(81 S, Molodtsov, Soft set theory-first results, Comput. Math.

Appl., 37(1999), 19-31.

AL. Narayanan and T. Manikantan, (€,€ Vq)-fuzzy

subnear-rings and (€, € Vq)-fuzzy ideals of near-rings, J.

Appl. Math. Comput., 18(1-2) (2005), 419-430.

M.A. Oztiirk and E. Inan, Fuzzy soft subnear-rings and

(€, € Vq)-fuzzy soft subnear-rings, Comput. Math. Appl.,

63(2012), 617-628.

B. Pazar Varol, A. Aygiinoglu and H. Aygiin, On fuzzy

soft rings, J. Hyperstruct., 1(2)(2002), 1-15.

(221 G, Pilz, Near-Rings, North-holland, Amsterdam, 1983.

(231 M. Shabir, Y.B. Jun and Y. Nawaz, Semigroups charac-
terized by (€, € Vqy)-fuzzy ideals, Comput. Math. Appl.,
60(2010), 1473-1493.

(241 1, A. Zadeh, Fuzzy sets, Inf. Control, 8(1965), 338-353.

[17]

[19]
[20]

[21]

ok ok ke k ok k k
ISSN(P):2319 — 3786
Malaya Journal of Matematik
ISSN(0):2321 — 5666
ek ke ke ko ke k ke

256 X


http://www.malayajournal.org

	Introduction
	Preliminaries
	(,qk)-fuzzy soft near-rings and  (,qk)-fuzzy soft ideals
	Conclusion
	References

