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Abstract In this paper, we first define fuzzy soft intersection near ring by using the intersection operation of sets. This new notion can be
regarded as a connection among fuzzy soft set theory, soft set theory, set theory and near ring theory. Further, We have also discussed
about basic properties and we analog the applications of fuzzy soft intersection near ring to near ring theory.
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I. INTRODUCTION

Most of our traditional tools for formal modelling, reasoning and computing are crisp, deterministic, and precise in character.
However there are many complicated problems in economics, medical science, etc.., The soft set theory was introduced by Molodstov [7] in
1999. Soft set theory has a rich potential for applications in several directions. The fuzzy soft set theory was initiated by L.A.Zadeh[11] in
1965. These set have a broad utility for expressing the gradual transition from membership to non membership and conversely. By fuzzy set
theory we can express vague concepts into natural language.

The notion of near ring was first introduced by Dickson and Leonard in 1905. The primary step towards near rings was an axiomatic
research done by Dickson. It is a generalization of a ring. If in a ring we ignore commutativity of addition and one distributive law then we
get a near ring. G.Pilz [8], J.D.P.Meldrum [6] and many other researchers have contributed and are contributing the near ring theory

In this paper, we analyzed the fuzzy soft intersection near ring by using the intersection operation of sets. This new notion can be
regarded as a connection among fuzzy soft set theory, soft set theory, set theory and near ring theory. Finally, We have also discoursed about
basic properties and we analog the applications of fuzzy soft intersection near ring to near ring theory with respect to the image and pre
image.

Il. PRELIMINARIES
In this section we first all recall the basic definitions related to near rings, fuzzy soft intersection near ring, image and pre image
which would be used in the sequel.
2.1 Definition
Let U be an initial universal set, E be the of parameters. Let A be a subset of E. Let P(U) denote the power set of U. A pair (F, A) is
called a Soft Set over U, where F is a mapping given by F: A — P(U).
2.2 Definition
Let X be the collection of objects denoted generally by x then a Fuzzy Set A in x is defined as, A4 = {< x,u,(x) > x € X}
Where,
1, (x) is called the membership value of x in Aand 0 < u,(x) <1
2.3 Definition
Let U be an initial universe set and E be the parameters. Let A be a subset of E .A pair (F, A) is called a Fuzzy Soft Set over U,
where F is a mapping given by F: 4 - IY,
Where, IV denotes the collection of all fuzzy subsets of U.
i.e. Foreacha € A,F(a) = F;: U — I isafuzzy set on U.
2.4 Definition
A non empty set R with two binary operations ‘4’ and ‘-’ satisfying the following axioms :
i (R,+) isagroup
ii. (R, -) is a semi- group
iii. x-(y+z)=x-y+x-zforalxyz€R.
Itis a Left Near - Ring, because it satisfies the left distributive law.
iv (x+y)z=x-z+y-zforalx,yz€eR.
It is a Right Near - Ring, because it satisfies the right distributive law.
Example
Let R = {0,1, 2,3} be a non empty set with two binary operations ‘+’ and ‘.’ Defined as follows:
Then (R, +,7) is a near ring.
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2.5 Definition
Let (R,+, -) be anear ring and E be the set of parameters and A c E. Let (F, A) be a non null soft set over R. Then (F, A) is called
a Soft Near Ring over R if and only if for each a € supp(F, A) and F(a) = F, is a sub near ring of R.
i x,yEF,>x—y€EF,
ii. Xx,yEFE, >xy€F,
2.6 Definition
Let (R, +, -) be a near ring and E be the set of parameters and A c E. Let F be a mapping given by F: A - [0,1]% where [0,1]R is
the collection of all fuzzy subsets of R, then (F, A) is called a Fuzzy Soft Near Ring over R if and only if for each a € A, the corresponding
fuzzy subset F, of R is a fuzzy sub near ring of R. i.e.,
i. F,(x+y) = min(Fa(x), Fa(y))
ii. F,(—x) = min(Fa(x))
iii. F.(xy) = min(F,(x),F.(y)) forall x,y € R.
2.7 Definition
Let (F,A) be a fuzzy soft set then the set supp(F,A) = {x € A / F(x) = F, # @} is called the Support of The Fuzzy Soft Set (F,4). A
fuzzy soft set is called Non — Null if its support is not equal to the empty set.
2.8 Definition
Let (F, A) be a fuzzy soft near ring over R then (F, A) is called a fuzzy soft intersection near ring over R if it satisfies the
following properties for all a € supp(F, A)
i.  Fux+y)=2F,(x)nF,(y)
ii. F,(—x) = (Fa(x))
iii. F,(xy) = F,(x) N F,(y) forall x,y € R.
Example
Let R = {0,1,2,3} be a right near ring. Assume that A is the set of parameters and

U= {[; ;] /x,y € 24}, 2 % 2 matrices with z, terms is the universal set. We construct a fuzzy soft set F, over U by
ro=(8 16 o 38 9
0 0 Fail); {[31 31] ’ [0 O]}
Fa(2) = {[1 1]’[0 o] X [% %]} -
Fa(3) = {[1 1] ’ [0 o]}

Hence the fuzzy soft set F, is a fuzzy soft intersection near ring over R.
2.9 Definition

Let (F, A) and (F, B) be fuzzy soft set over R then A product of (F,A) and (F, B) denoted by F, A F,, is defined as F, A F, = F,,,,
Where, F,\,(x,y) = F;(x) N F,(y) forall (x,y) € E XE.
2.10 Definition

Let (F,A) and (G, B) be fuzzy soft intersection near ring over R then the product of fuzzy soft intersection near rings (F,A) and
(G, B) is defined as F, X G, = Hgxp,
Where,

Hup(x,y) = Fy(x) X G, (y) forall (a,b) = A X B.
2.11 Definition

Let (F,A) and (F, B) be fuzzy soft set over R and @ be a function from A to B then fuzzy soft image of F, under & denoted by
®(F,) is a fuzzy soft set over R by

_(V{F()/x€Aand d(x) =y} if @7 (y) # @

(@F))») = { 1) otherwise

Forall y € B, and
fuzzy soft pre image (or fuzzy soft inverse image) of F,, under ® denoted by ®~1(F, ) is a fuzzy soft set over R by
D7L(F)) (x) = (Fp)(®(x)) forall x € A.

I1l. FUZZY SOFT INTERSECTION NEAR RINGS
3.1 Theorem
Let (F, A) be a fuzzy soft intersection near ring over R then F,(0) = F,(x) forall x € R.
Proof
Assume that (F, A) be a fuzzy soft intersection near ring over R then for all x € R
Fo(0) = Fo(x —x)
> F,(x)N F;(—x)
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Fa(x) N Fp(x)
Fo(x)
F,(0) = Fo(x)
Hence F,(0) = F,(x) forall x € R.
3.2 Theorem
Let (F,A) be a fuzzy soft intersection near ring over R and x € R then F,(x) = F,(0) & F,(x +y) = F,(y + x) = E,(y) forall

vV v

X €ER.
Proof
Suppose that F,(x + y) = F,(y + x) = F,(y) forall x € R
Then by choosingy = 0= FE,(x + 0) = F,(0 + x) = F,(0)
We obtain that F,(x) = F,(0)
Conversely,
Assume that F,(x) = F,(0) then by using above theorem F,(0) = F,(x) = F,(y) forall y € R
Let (F, A) be a fuzzy soft intersection near ring over R then
Fo(x +y) =2 Fa(x) N Fa(y)
> Fa(0) N Fa(y)
=F,(y)forally eRR
More over forall y € R
Fa(y) = F((—x+x)+)
Fa(y) = F(=x+ (x +y))
>F,(—x)NnF,(x+y)
>F,x) NF,(x+y)
= F(x+y)
Since forall y € R F,(x) = F,(y) hence xy € R impliesthat x + y € R
Therefore F,(x) = F,(x+y) forally € R
FFy+x)=Fy+x+@-¥)
FEy+x)=FG+x+y) -y
= Fa(Y) N Fa(X + Y) n Fa(_y)
2 Fa(y) NFa(x+y) N F ()
= F,(x) NFa(x+y)
= Fa(y)
Since F,(x +y) = F,(y) furthermore y € R
Fa(y) = Fa(y + (—x + X))
Fo((x +y) —x)
Fa(x+y) NFa(—x)
Fa(x +y) NFa(x)
= F(x+y)
It follows that F,(y + x) = F,(y) andso F,(x +y) = F,(y + x) = F,(y) forallx € R
3.3 Theorem
If (F,A) and(F, B) be a fuzzy soft intersection near ring over R then so'is (F,A) A (F,B) overR.

N\ \VAT

Proof
By using the definition
Let F, AFy = Fypy
Where,
Fonp(x,¥) = F(x) N F(y) forall (x,y) € A X B.
Let (x1,y1), (x5,¥,) € A X B then
FaAb((xl'yl) - (xz'}’z)) = Fonp (X1 — X2, Y1 — ¥2)
= Fa(xy = x2) N Fp(y1 = ¥2)
Fano((e1,71) = (02, 72)) 2 (Fa (1) N Fy(=%2)) N (Fp(¥1) N Fyp (= ¥2))
2 (Fa(x1) N Fy(x2)) N (Fp(y1) N Fp(y2))
Fano (o1, 1) = (02, 32)) = (Fa (1) N Fp(y1)) N (Fu(%2) N Fp(2))
Hence
Fa/\b((xl'yl) - (xz:yz)) = Fapp (X1 — ¥1) N Fapp (X2 — ¥2)
And,
Fa/\b((xl,)ﬁ)(xz,)’z)) = Fanp (X1%2, Y1Y2)
= Fp(x12) N Fy(y1Y2)
2 (Fa(x1) N Fy(x2)) N (Fp(y1) N Fy(y2))
Fano (o1, y1) (2, 2)) 2 (Fa (1) 0 Fp (1)) N (Fu(%2) N Fp(372))

Hence
Fa/\b((xl;)ﬁ)(xz'yz)) = Fapp (x1¥1) N Fapp (x232)
Thus
F, A Fy is a fuzzy soft intersection near ring over R.
3.4 Theorem

If (F,A) and(G, B) be a fuzzy soft intersection near rings over R then the product of (F, A)and (G, B) is also fuzzy soft intersection
near rings over A X B.
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Proof
Assume that (F, A) and(G, B) be a fuzzy soft intersection near rings over R.
Let F, X G, = Hyyp
Where,
Hyyp (x,y) = E,(x) X Gp(y) forall (x,y) € A X B.
Let (xxq,y1), (x5, ¥,) € A X B then
i Haxb((xlﬂyl) - (xz'J’z)) = Haxp (X1 — y1) N Hoxp (X2 — ¥2)

Consider,

Haxb((x1:Y1) - (xZ'YZ)) = Fa(x1 — x3) X Gp(y1 — ¥2)
= (F(x1) N F(—x2)) X (Gp(y1) N Gp(—¥2))
= (F(x1) N F(x2)) X (Gp(y1) N Gp(¥2))

Haxb((xlryl) - (xZ:YZ)) = (Fo(x1) X Gp(y1)) N (F(x2) X G, (¥2))

Hence
Haxb((xp}ﬁ) - (sz’z)) > Hoxp (X1 — y1) N Hyyp (X2 — ¥2)
And
ii. Haxb((xp)ﬁ)(xz'h)) = Hgyp (x1Y1) N Hyyp (X22)
Consider

Haxb((xl'YI)(eryz)) = Fo(x1%2) X Gp(y1Y2)
= (F (1) N F(x2)) X (Go(y1) N Gp(y2))
Haxb((xl'Y1)(x2'y2)) = (F(x) X Gp(y1)) N (Fa(x2) X Gp(y2))
Hence
Haxb((xlryl)(eryZ)) = Hpyyp (x1y1) N Hyyp (X22)
Thus F, X G, = Hg,y,, is a fuzzy soft intersection near ring over R.

IVV. APPLICATIONS OF FUZZY SOFT INTERSECTION NEAR RINGS
In this section we give the applications of fuzzy soft image and fuzzy soft pre image to near ring theory with respect to fuzzy soft
intersection near rings of a near ring.
4.1 Theorem
Let (F,A) and(G, B) be a fuzzy soft intersection near rings over R and @ be a near ring isomorphism from A to B. If (F,A) is a
fuzzy soft intersection of A over R then ®(F,) is a fuzzy soft intersection of B over R.
Proof
Let y;,v,, V5 € B. Since @ is surjective, then there exist x;, x,, x3 € A such that ®(x,) = y;, ®(x;) = y,, and ®(x3) = y;. Then
1 (q)(Fa))(Jﬁ —¥2) = (¢(Fa))(Y1) n (CD(Fa))(YZ)
Consider (P(F))y — y2) =U{F,(x):x €
A,0(x) =y, —y,}
=U {F(x):x € Ax =07 (y1 — y,)}
=U{F,(x):x €EAx =D 1 (D(x; —x)) = x; — x5}
=U{F,(x; —x3):x; EA, ®(x;) =y; i = 1,2}
U {Fo(x1) N Fa(xp):x; € A, ®(x) = y; i = 1,2}
=U {F,(x1):x; EA,®(x;) = y; } NU{F(x3):x;, € A, ®(x;) = ¥, }
Hence  (®(F))(1 —y2) = (P(F))() N (®(F))(r2)
2. similarly you can prove that (®(F,))(y1y,) = (®(F)) () n (®(F)) ()
Consider
(q)(Fa))(J’ﬂ’z) =U {F,(x):x € A, ®(x) = y,¥,}
=U{F(x):x € A, x =07 (y1y,)}
=U{F,(x):x € A,x = d71(D(x%;)) = x1%,}
=U {Fa(x1x2):x; € A, ®(x) = y; i = 1,2}
U {F(x1) N Fa(xp):x; € A, ®(x) =y i = 1,2}
= (U{F0G)ixg €A4,00q) =y1}) N (U{F()ix; €A4,0(x) =y, })

Hence
(‘p(Fa))(JHYZ) = (‘p(Fa))(}ﬁ) n (CD(Fa))(yZ)
Therefore
®(F,) is a fuzzy soft intersection near ring of B over R.
4.2 Theorem

Let (F,A) and(G, B) be a fuzzy soft intersection near rings over R and & be a near ring homomorphism from A to B. If (F,B) is a
fuzzy soft intersection of B over R then ®~1(F,) is a fuzzy soft intersection near ring of A over R.
Proof
Let x;, x5, x5 € A. Then
Lo (@71 (F)) (= x3) 2 (@7H(F)) (xy) N (@71(F)) ()
Consider
(¢_1(Fb))(x1 —X3) = Fp(P(x; — x3))
(¢_1(Fb))(x1 —x3) = Fp(P(x1) — ®(x7))
= Fy(@(xy) N Fy((xy)
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= (‘I’_I(Fb))(xﬂ n (‘I’_l(Fb))(xz)
Hence
(@71 (Fp)) (1 — x2) = (@7(Fp)) (x0) N (@7 (Fp)) (x2)
2. Similarly one can show that
(@71 (Fp))(x1x2) = (@7 (Fy))(x1) 0 (@71 (Fp)) (x2)
Consider
(¢’_1(Fb))(x1x2) = Fp (®(x1x3))
(®_1(Fb))(x1x2) = Fp(P(x1) (x3))
(¢_1(Fb))(x1xz) = Fp(P(x1) N Fp(P(xy)
= (®71(F,)) (xy) N (P71(F,)) (x2)
Hence
(@71 (Fp)) (1) = (D71 (Fy)) (1) 0 (@71(F)) (x2)
Therefore
®~1(F,) is a fuzzy soft intersection near ring of A over R.

V. CONCLUSION

In this paper, studied the fuzzy soft intersection near ring by using the intersection operation of sets. We have also discussed about
basic properties and we have introduced the new concept of the applications of fuzzy soft intersection near ring to near ring theory with
respect to fuzzy soft image and fuzzy soft pre image . This new notion can be regarded as a connection among fuzzy soft set theory, soft set
theory, set theory and near ring theory.

REFERENCES

[1] Ashhan Sezgin, Akin Osman Atagun, Etmin Aygun (2011); A Note Soft on Soft Near Rings and
Idealistic Soft Near Rings, Filomat 25:1.

[2] Ashhan Sezgin, Akin Osman Atagun, Etmin Aygun (2012); Soft intersection near rings with its
applications . Neutral Comput Appl 21:1.

[3] Babitha KV, Sunil JJ (2010) Soft Set relations and functions. Comput Math Appl 60(7).

[4] Cagman N, Citak F, Aktas H Soft int-groups and its applications to group theory Neutral
Comput Appl.doi:10.1007/s00521-011-0752.

[5] Jayanta, Ghosh, Bivas Dinda, and Samanta T. K, (2011). Fuzzy Soft Near rings and Fuzzy Soft
Ideals, Int. J. of Pure and Applied Sciences and Technology, 2(2).

[6] Meldrum J. D. P, Near- Rings and their Links with Groups, Pitman, London.

[71 Molodtsov D (1999) soft set theory —first results. Comput Math Appl 37.

[8] Pliz Gunter 1983, Near rings, North-Holland, Amsterdam.

[9] Sezgin A, Atagun AO (2011) On operations of soft sets. Comput Math Appl 61(5):1457-1467.

[10] Yadev J.D (2015), Fuzzy soft near rings Int.J.of Latest Research in Science and Technology, Vol4 (6).

[11] Zadeh, L.A., Fuzzy sets, Information and control, 8 (1965), 338-353.

JETIR1808937 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 283


http://www.jetir.org/

