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ABSTRACT

A rough set, first described by Zdzistaw 1. Pawlak, is a formal approximation of a crisp set
in terms of a pair of sets which give the lower and the upper approximation of the original
set. Soft set theory is a generalization of fuzzy set theory, was proposed by Molodtsov to
deal with uncertainties. In this paper, we present concepts of soft rough neutrosophic Sets
and neutrosophic soft rough Sets, and investigate some of its properties. Furthermore, we

develop a decision making approach to neutrosophic Soft Rough Sets and a numerical

Keywords example is illustrated.

Rough sets,
Neutrosophic sets,
Relations.

Introduction

The problem of imperfect knowledge has been tackled for a
long time by philosophers, logicians and mathematicians. There
are many approaches to the problem of how to understand and
manipulate imperfect knowledge. The most successful approach
is based on the fuzzy set notion proposed by L. Zadeh [12].
Rough set theory proposed by Z. Pawlak in [10] presents still
another attempt to this problem. Rough sets have been proposed
for a very wide variety of applications. In particular, the rough
set approach seems to be important for Artificial Intelligence and
cognitive sciences, especially in machine learning, knowledge
discovery, data mining, expert systems, approximate reasoning
and pattern recognition. Inspite, all these theories have their
inherit difficulties as pointed out by Molodsov [6].

To overcome these difficulties, in 1999 Molodtsov
introduced the concept of soft sets, which can be seen as a new
mathematical tool for dealing with uncertainties.This so-called
soft set theory seems to be free from the difficulties affecting the
existing methods. The study of hybrid models combining soft
sets with other mathematical structures is emerging as an active
research topic of soft set theory [2, 4, 5, 8]. But these sets fail
when we talk about indeterminate state which exits in the belief
system.

One of the interesting generalizations of the theory of fuzzy
sets and intuitionistic fuzzy sets is the theory of neutrosophic
sets introduced by F. Smarandache [11]. In order to give a new
approach to decision making problems, we combine a fuzzy soft
relation with neutrosophic rough sets and propose the concept of
neutrosophic soft rough sets. Then we can define the upper and
lower approximations of any neutrosophic set on parameter set
E. Like the traditional neutrosophic rough set models,
neutrosophic  soft rough sets can also be exploited to extend
many practical applications in reality. Therefore, we propose a
novel approach to decision making based on neutrosophic soft
rough set theory.

Prelimnaries
Definition 2.1: [11]

A neutrosophic set A on the universe of discourse X is

defined as
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p= T (2), L, (). Fy(x)), x € X yypere T, 1, F: X —
10,1 [ and OSTa(¥) +1,(0) +F,(x)=3"

Definition 2.2: [1]

Let U be the initial universe set and E be a set of
parameters. Let P(U) denotes the power set of U. Consider a
non-empty set A, A — E .A pair ( F,A) is called a soft set over
U, where F is a mapping given by F: A —» P(U)

Definition 2.3. [5]. Let (F, E) be a soft set over U. Then a subset
of U x E called a crisp soft relation from U to E is uniquely

defined by = {{(u, x) , T, (u, x)) | (u, x) € UXE} , where T,
UxE—]0,1],
{1, (u,x) ER

Ty (=10, (u,x) €R
Definition 2.4. [4]. Let U be an initial universe set and let E be a
universe set of parameters. A pair (F, E) is called a fuzzy soft set
over U if F: E — F(U), where F(U) is the set of all fuzzy
subsets of U.
Definition 2.5.[1] Let U be a nonempty and finite universe of
discourse andR < UxUan arbitrary crisp relation on U. We
define a set-valued function R,: U — (U) by
Ri(x)={yeU|(x,y)ER}, x€eU.
The pair (U, R) is called a crisp approximation space. For any A
C U, the upper and lower approximations of A with respect to

(U, R), denoted by R (4) and R (A), are defined, respectively, as
follows:

RlA) - {y ey|R(x) N AFEPY

R(A) - 1y ey|Ry(x) c 4} .

The pair ((4), R(A)) is referred to as a crisp rough set, and R, R :
P(U) — P(U) are, respectively, referred to as upper and lower
crisp approximation operators induced from (U, R).

Example 2.6. Let U be a universal set, which is denoted by

U = {uy, uy, us, us, us}. Let E be a set of parameters, where =
{e1, e, es, es}. Suppose that a soft set over U is defined as
Follows

(er) = {uy, us, us} , F (e2) = {up, us} , F (e3) = B, Fles) = U.
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Then the crisp soft relation on U x E is written by

R={(u, €1) , (us, 1) , (w4, €1) , (U2, €2) , (s, €2) (w1, €2) , (U2,
es) , (us, €s) , uy, €4) , (us, eg)}

From Definition 2.5, we can obtain

(w1) = {ex, ea}, (w2) = {ez, es}, Rs(us) = {e1, ea}, Ro(ua) = {ey, ez,
es}, and Rs(us) = {es}. _

If the set of parameter A = {e,, e3, e4}, we have R(4) - {uy, us}
and R(A) - U.

Rough Neutrosophic Soft Set

Definition 3.1. Let (U, E, R) be a crisp soft approximation
space. For any A= {{%: Ta(x). La(x). Fy(x) )jxe Ey € N(E),
the lower upper approximatios of A with respect to (U, E, R),

denoted b R(4) and B(4) are respectively defined as follows:
R(A) = {* Taw (), Iggy (). Fogy 0 ) e Uy

R(A) = flw, Ty @) Tgesy (). Froay @) ) € Uy yynere

o @) = YT, G Ty @ = Yot G0

Frgy () = XE/R}M Fylx)

Tan@ A

/\
R T4 (x) Iy () = RO, Gx)

V
Fpy(u) = wRu)F g (x)
Remark 3.2. R(4) and R(A) are two neutrosophic sets on U and
the pair {R{A],E{A]) is referred as a soft rough neutrosophic set

of A with respect to (U, E, R) and Rand B N(E) _>N(U) are
referred to as upper and lower soft rough neutrosophic
approximation operator.

Example 3.3.

Let U be the universal set, which is denoted by U = {u, u,, us,
Uy, us}. Let  be the set of parameters , where E = {ey, e, e3,
e4€s}. Suppose that a soft set over U is defined as

F (e1) = {ws, uo} F (e ={us, up us}  F(es) = {us, uq}

Fle) =% F(es)=U
The crisp soft relation on UXE is given by
R=

{(ua,€1),(uz,€1),(u1,€2),(u2,€2),(uz,€2), (U3, €3), (U4, €3), (U1, €5), (U2, €5

),(U3,€5),(U4,€5),(u5,€5)}

Rs(w1) = {e1e2 ,es} Rs(wo) = {erex ,est  Ry(us) = {eze3 €5}

Ry(us) = { €3 ,es} Rs(us) ={es}

We can define a neutrosophic set A€ N(E) as follows:

Let A_= { €1,6e7 ,65}

Then R{A:] = { 1, Uy, U5} E{A:] =U

We can define an neutrosophic set A € N(E) as follows:

A={{e;,0.5,0.6,0.2) , (e,, 0.8,0.3, 0.16) ,{e3, 0.4,0.7,0.3) ,
(e4,0.6,0.7,0.1), (es, 0.5, 0.4, 0.4)} .

we have

Tron @) - g g Tan @) — g6 Fra 1)

Taun @) 2 o g Taen () = g 6 Frn2) 2 g 5

Tan @) 2 g g Tan @) 2 g7 Frn () g 5

Tﬁ[..l]j ':H.;:] - 0_5’ IE[J!) {“4] - 0_7’ FE[J]) {u-l-:] =03

05, =04, =04
Treay (i) — o5 Taeay ) — g3 Frulw) =4
Troay (wa) - o5 Taeay(w2) = g3 Frenan) =g

Troay (ua) = g 4 Tra (a) = 3 Froay(us) =g
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Treay () = 0 4 Troay () = g4 Frea(ue) =4

Troy (ws) - o5 Toeay () = g 4 Freay(us) =4

R{A) ={(110.8,0.6,0.2) ,(up, 0.8,0.6, 0.2) , (u3, 0.8, 0.7, 0.3) ,
(us, 0.5, 0.7, 0.3, (us, 0.5, 0.4, 0.4)}

R(A) ={(u;,05,0.3, 0.6 , (uy, 0.5,0.3,0.6) , (us, 0.4, 0.3,0.6),

{u4,0.4,0.4,0.4) , (us, 0.5,0.4, 0.4)}
Theorem 3.4. Let (U,,) be a crisp soft approximation space.
Then the wupper and lower soft rough neutrosophic

approximation operators E{A) and E{A) satisfies the following
properties,VA, Be N(E), Va, B,y €[0,1] with a +8+ v <3.

(SRN1) B(4) =~R (~ 4),
(SRN2) (4 n B) = B(4) n &(p),
(SRN3) AcB=E(4) c B(p),
(sRN4) Bia u B) 2 B(a) uE(p),
(SRNS) R4y =~ B (~ 1)
(SRN6) B4 u B) =R(4) UR(B),
(SRN7) AcB = R(4) c R(p)

(SRN8) B4 n B) cB(4) n B(B),

Where ~Ais the complement of A.

Proof.

We only prove properties of the lower soft rough neutrosophic

approximation operator R (A). The upper soft rough

neutrosophic approximation operator R (A) can be proved
similarly.

Then we have

B = Fran @01 Ty 6. Trop @)
S U}}

= {(u, xe\Réu) Tiny () 4. XE\Féu)I.;xA:.':-ﬂ, XEI/?\J@F.;x.-::. (x) 3
I,(x)

:{u_, XE\R{“)TA{I:], ‘:}i"] 4 , XE/R\S(”)F_.Q{J::]/U E U)}

{u, TE.:;!){H:I*IE.:AJ{I'::]*FE.:A){H:] }/ y EU

— = { } -
Rea)
R (anB)={(x, Tg (anm) {ﬁ:', I'g arm, () ,Fg (ang (20) uely
:{(u’ XER/}‘)TAHB{;::],
Taynplx),
é?\ A XS\R{”)FAnB{x:”“EU}
AN

={(u, “RO(T4e) A Tglx)),

Vv

XE/R}”){I_,Q{;'::]AIE{I:I:]’ XERS(U){FH{;::] VFE{:.::]:]

| #el}
= {(u, TE (A () T TE .:B;:,':'H:]’

=R (A) (R (B)
Remark.3.5. The properties (1) and (5) shows that the upper and

lower approximation operators R and B are dual to each other.
Example
A ={(ey, 0.5,0.6,0.2), (e, 0.8,0.3,0.16) ,(e3, 0.4,0.7,0.3) ,
(e4,0.6,0.7, 0.1), (es, 0.5, 0.4, 0.4)}.
~A ={(ey, 0.2,0.4,0.5), (e, 0.6,0.7, 0.8) ,(e3, 0.3,0.3,0.4),
(e4,0.1, 0.3, 0.6), (es5,0.4,0.6 0.5)}.
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R (~ 4) = {(e, 06, 0.7, 05) , (e, 0.6,0.7, 0.5) ,(es, 0.6,0.7,
0.4y,
(e4, 0.3, 0.6, 0.4), (es, 0.1, 0.6, 0.5)}
~B (~4) = {(e1, 0.5, 0.3, 0.6) , ez, 0.5,0.3, 0.6) ,(es, 0.4,0.3,
0.6),
(es, 0.4,0.4,0.4), (es, 0.5, 0.4,0.4)} = B(4)
(SRN) B(4) = ~E (~ 4), holds.
Example 3.6:
A={(e1, 0.5,0.6,0.2) , (e;, 0.8,0.3, 0.16) ,(es, 0.4,0.7, 0.3) ,
(es,0.6,0.7,0.1), (es, 0.5, 0.4, 0.4)} .
B ={{e1,0.7,0.3,0.2) , (e5, 0.7,0.6, 0.3) (€3, 0.4,0.4, 0.5),
(e4,0.5, 0.6, 0.1), (es, 0.4, 0.6, 0.7)} .
AN B={(e1, 0.5,0.3,0.2), (e 0.4,0.3,0.7) (e3, 0.4,0.4, 0.5) ,
(e4,0.5, 0.6, 0.1), (s, 0.4, 0.4, 0.7)} .
R(A) ={(u;,05,0.3, 0.6, (u, 0.5,0.3,0.6) , (us, 0.4, 0.3,0.6),
(ug, 0.4,0.4, 0.4 , (us, 0.5,0.4, 0.4)}
R(B) ={(u,,0.4,0.3,0.7) , (uy, 0.4,0.3,0.7) , (us, 0.4, 0.4,0.7),
(us, 0.4,0.4,0.7) , (us, 0.4,0.6, 0.7)}
Bay n B(B) = {(w, 04,03, 0.7) , (w5, 0.4,0.3,0.7) , (us, 0.4,
0.3,0.7),
(us, 0.4,0.4,0.7) , (us, 0.4,0.4, 0.7}
B (AnB) ={(w, 0.4,0.3, 0.7) , (w, 0.4,030.7) ,
0.3,0.7),

(u3l 041

(uq,0.4,04,0.7) , (us, 0.4,0.4,0.7)}
Neutrosophic Soft Rough Sets
Definition 4.1. Let U be an initial universe set and let E be a
universe set of parameters. For an arbitrary fuzzy soft relation R

over UxE, the pair (U: &) is called a fuzzy soft approximation
space. For anyAeN(E), we define the upper and lower
soft approximations of A with respect to (U, E, R), denoted by

R(4) and R(4), resgoectlvely, as follows
R(A) - m Tz u) IR.m{“:] Fﬂ.m{“] }/ ey

E{A:] {{TI.- TEI_-I‘!:I ':'H:' IEI_‘.]:,{TI:] FE'-“]:' ':'H:] }/U E U}
Where

T () \{ [TR (u,x) /\TA(X)],

Fen 0= Y, To(U,X)AT,(X)

Froay @_ /N [(L=To (u, ) A Fy ()]

Taew @) 2N [T X) AT, (0]

T G0 /Y [(L-To (U, X) AT, (¥)]

Fg.;.qj{“]: l{ [IR(U’X)/\ IA(X)]

Then the pair {E{A]*E{A]) is called neutrosophic soft rough set
and R(4) gng R(A) € N(U).

T, TIgpld, Fgrypld _ />

In fact,
ToU,X)ATL (X)), e TrU,X) AT,(X)
M a-Twon AR <3

Hence, (R{A:' €N(U). Similarly, we can obtain R(4) eN(U). So
we call R,

R:N(E) —N(U) the upper and lower neutrosophic soft rough
approximation operators, respectively.
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Remark 4.2. Let (U, E, R) be a fuzzy soft approximation space.
If A € (E), then neutrosophic soft rough approximation operators

R(4) and B(4) gegenerate to the following forms:
R(A) = {w Tr @) e vy
E{t‘ﬂ = {{'H.- TE':-"!:'{H:]}/U S U}

Tan@ = V [T (@) AT, ()
Tow@ _ 1N [A=To (U, X)) AT, (X)]

In this case, neutrosophic soft rough approximation operators

R(4) gng R(4) are identical with the soft fuzzy rough
approximation operators. That is, neutrosophic soft rough
approximation operators are an extension of the soft fuzzy rough
approximation operators.

Example 4.3: Suppose that U = {uy, uy, us, uy, us} is the set of
five SMART PHONES under consideration of a decision maker
to purchase. Let E be a parameter set, where

E = {ey, e, e3 es} = {operating system, apps,
messaging}.

Mr. X wants to purchase a phone which qualifies with the
parameters of . Assume that Mr. X describes the phones by
constructing a fuzzy soft set (F, E) which is a fuzzy soft relation
R from U to E. And it is presented by a table as in the following
form:

web access,

Table representing Tr(u,x), Ir(u,X), Fr(u,x)

R | e e, e; ey,

u, | 0.7,0.8,0.28 | 0.9,0.8,0.1 | 0.7,0.8,0.3 | 0.6,0.7,0.2
u, | 0.8,0.5,0.7 | 0.6,0.6,0.2 | 0.5,0.4,0.7 | 0.5,0.6,0.7
uz | 0.5,0.6,0.6 | 0.5,0.4,0.6 | 0.6,0.5,0.5 | 0.4,0.5,0.3
u, | 0.9,0.3,03 | 0.4,0.2,0.7 | 0.4,0.5,0.4 | 0.3,04,0.6
us | 0.5,0.7,0.1 | 0.3,0.1,0.7 | 0.5,0.6,0.7 | 0.7,0.6,0.2

Now suppose that Mr. X gives the optimum normal decision
object A which is an neutrosophic subset defined as follows:
A= {(e1, 0.7,0.7, 0.1) , (e 0.7,0.6, 0.5) ,(e3, 0.8,0.9, 0.1) , (e4,

0.7,0.5, 0.4)}

The Truth, Indeterminacy and False values are given as
Tga (g _ —07, Iz g _ 0.8, Froa () _ ~ 0.2
Tﬂlm'iuz] =07, I (uy) =06, FR._.!]‘.{HZ:] ~05.

Tﬂ.m{ﬁsj =06, IE[A){“S] =06, Fﬂ.m{ﬁzj =04
T @) 2 o7 Tan @) _ g5 Fan @) g3
Tz (us5) =07, I (us5) =07, Fga (us) =01

Toay (w) =7, Tea) —g5 Fralu)=gg

TE':"‘]:' {HZ:] = 07, IE':"!:' ':'Hz:] - 05, FE':"‘]:' ':'Hz:] = 0.5
Fgaug) =5
Fro () = 4

Frlus) =4

T (ug) _ g5
Ig.jﬂj{“-l] = 0.5,
T (us) _ g5

Tria (ug) =g,

TEM:I {u-l-:] =0.6,

Tra (us) =g,

R(A)y= {1, 0.7,0.8,0.2) (up, 0.7,0.6, 0.5) ,(us, 0.6, 0.6, 0.4),
(u4, 0.7, 0.5, 0.3) (us, 0.7,0.7,0.1)},

R(A) ={(u;,0.7,0.5, 0.5) , (u, 0.7,0.5,0.5) , (uz, 0.6, 0.5,0.5),
(us, 0.6,0.6, 0.4) , (us, 0.6,0.5, 0.4)}

Theorem 4.4. Let (U, E, R) be a fuzzy soft approximation space.

Then the upper and lower neutrosophic soft rough

approximation operators R(4) anq R(4) satisfy the following

properties, ¥ 4, B € N(E),

(NSRL) B(4) =~R (~ 1),
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(NSR2) 4 n B) = B(4) n &(p),
(NSR3) AcB=E(4) c B(p),
(NSR4) B4 u B) 2 B(4) u E(B),
(NSRS) R(a) =~ B (~ )
(NSRé) B(4 u B) =R(4) UR(B),
(NSR7) A cB = R(4) c R(p)

(NSR8) B4 n B) cB(4) n B(B),

Where ~ A is the complement of A.

Proof is similar to Theorem 3.4.

Example 4.5;

Consider A= {{ey, 0.7, 0.7, 0.1) , (e,, 0.7,0.6, 0.5) ,{es, 0.8,0.9,
0.1), {(e4, 0.6, 0.5, 0.4)}

~ A= {(ey, 0.1, 0.3, 0.7), (ey, 0.5, 0.4, 0.7) ,(e3 0.1,0.1, 0.8) ,
(es4, 0.4,0.5,0.7)}

(~ A) = {(u;,0.5,0.5,0.7) ,
{U,,0.5,0.5,0.7),(u3,0.5,0.5,0.6),(u,,0.4,0.4,0.6),(us,0.4,0.5,0.6) },
R(~ A)=
{(u;,0.5,0.5,0.7),(u,,0.5,0.5,0.7),{u3,0.5,0.5,0.6),{u4,0.4,0.4,0.6) (
Us,0.4,0.5,0.6)},

~R(~ A)=
{(u;,0.7,0.5,0.5),(u,,0.7,0.5,0.5),(u3,0.6,0.5,0.5),{u4,0.6,0.6,0.4) (
us,0.6,0.5,0.4)}

= R(4)

Consider another set B =
{(u1,0.7,0.6,0.5),{u,,0.6,0.4,0.2),(u3,0.3,0.8,0.3),{us,0.4,0.7,0.1) }
R(B)_
{(u1,0.3,0.4,0.5),(u,,0.6,0.4,0.5),(u3,0.4,0.6,0.5),{us,0.4,0.7,0.5) (
us,0.4,0.6,0.5)}

ANB=
{(e1,0.7,0.6,0.5),(e,,0.6,0.4,0.5),(e3,0.3,0.8,0.1),(4,0.4,0.5,0.4) }.
RAanB)=A-=
{(e1,0.7,0.7,0.1),(e,,0.7,0.6,0.5),(e5,0.8,0.9,0.1),(e4,0.6,0.5,0.4) }
We know

R(A)-
{(u1,0.6,0.6,0.4),(u,,0.6,0.5,0.4),(u3,0.7,0.6,0.4),{(u4,0.6,0.6,0.4),
{us,0.6,0.5,0.4)}

RiapnEp) =

(u1,0.3,0.4,0.5) (u,,0.6,0.4,0.5),{u3,0.4,0.6,0.5),(u,,0.4,0.6,0.5) {u
5,0.4,0.5,0.5)}

It follows that (NSR2) holds. Similarly, we can verify that
(NSR®) also holds.

In Example 4.4, we can note that (4) € (A4). But if R is referred
to as a serial fuzzy soft relation from U to parameter set E, that

is, for each u € U, there exists e = E such that R(u, x) = 1, we
have R(4)  R(A).

Theorem 4.6. Let (U, E, R) be a fuzzy soft approximation space.
If R is serial, then the upper and lower IF soft rough

approximation operatorsR':A] and R(4) satisfy the following
properties:
OR@-0.RE-=v
2B (4) SR 4), "4 ENG).
Proof. It is straightforward.
Application Of Neutrosophic Soft Rough Sets In Decision
Making

In the above-mentioned sections, to demonstrate the validity
of that new models properties, several examples are carried out.
For example, by data validation all upper and lower
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approximation operators R and & in the above examples are dual
to each other. By those examples, the models are further
understood, laying a good foundation for further study and
application.

In this section, we present an approach to the decision

making based on neutrosophic soft rough sets.
Let (U, E, R) be a fuzzy soft approximation space, where U is
the universe of the discourse, E is the parameter set, and R is a
fuzzy soft relation on xE. Then we can give an algorithm based
on IF soft rough sets with five steps.

First, according to their own needs, the decision makers can
construct a fuzzy soft relation R from U to E, or fuzzy soft set
(F, E) over U.

Second, for a certain decision evaluation problem, each
person has various opinions on the attributes of the same
parameter.
we can compute then neutrosophic soft rough approximation

operators R(A) and B (4) of the optimum normal decision

object A. Thus, we obtain two most close values R(4) gng B
(4) to the decision alternative uj of the universe set U.
Fourth two operations on two neutrosophic sests, shown as

follows, for all 4, B € N(U).
(i) Union operation:

AOB=(x,max (T, (), Ty () max(1,(x), 15 (x)), min(F, (x), F (x)
(ii) Intersection operation:

AR B=(x,min (T, (x), Ta (x)), min(1 , (x), 1 (x)), max(F, (x), F (x)))

(iii) Ring sum operation:

A® B ={(x, Ta) + Te(x) - Ta(x)+Ia(x), Fa)Fe(x)) | x €
U}.

(iv) Ring product operation:

A®B={x Tap) Te(x)  Ta)le(x), Fa+ Fo(x)-
FapyFe() | xevy.

R(A4) =£(110.80,0.7, 0.5) ,(u, 0.7,0.7, 0.3) , (uz, 0.4, 0.5, 0.5) ,
(ua, 0.4,0.4, 0.6) , (us, 0.6, 0.5, 0.4,)},

R(A) =f(u;,0.4,0.5,0.4) , (up, 0.5,0.5,0.4) , (1, 0.5, 0.6,0.4) ,
(u4, 0.6,0.5,0.4) , (us, 0.5,0.5, 0.4)}
E{A) ®R(A) =
={{(u,, 0.88,0.875, 0.02) , (u,, 0.88,0.850.12) , (us 0.7,
0.36,0.02) ,
(uq4, 0.76, 0.7, 0.24) , (us, 0.8,0.75, 0.16)}
It is noted that the optimal decision is still u;. Hence, Mr. X
will purchase the phone wu;.
References
[1] M. 1. Ali, F. Feng, X. Liu, W. K. Min, and M. Shabir, “On
some new operations in soft set theory,” Computers and
Mathematics with Applications, vol. 57, no. 9, 2009, pp.
1547-1553.
[2]C.Antony Crispin Sweety and  I.Arockiarani,"Rough
sets in neutrosophic approximation space." [accepted].
[3]K.T. Atanassov, Intuitionistic Fuzzy sets- Theory and
Applications, Physica - Verlag, Springer — Verlag
Company,neutrosophicew York (1999).
[4]P. K.Maji, R. Biswas, and A. R. Roy, “Fuzzy soft set,”
Journal of Fuzzy Mathematics, vol. 9, no. 3, 2001, pp. 589—
602.
[5]P. K. Maji, R. Biswas, and A. R. Roy, “Soft set theory,”
Computers and Mathematics with  Applications, vol. 45,no.
4-5,2003 , pp. 55-562.



42705

[6] D. Molodtsov, “Soft set theory—first results,” Computers

and Mathematics with  Applications, vol. 37, no. 4-5, 1999,

pp. 19-31.

[7]1 D. Molodtsov, The Theory of Soft Sets, URSS Publishers,
Moscow, Russia, 2004  (Russian).

[8] J. H. Park, O. H. Kim and Y. C. Kwun, “Some properties

of quivalence soft set relations”, Computers and Mathematics

with Applications, vol. 63, no. 6, 2012, pp. 1079-1088.

[9]Z. Pawlak, “Rough sets,”International Journal of Computer

& Information Sciences, vol. 11, no. 5, 1982, pp. 145- 172.

I. Arockiarani and C. Antony Crispin Sweety / Elixir Appl. Math. 98 (2016) 42701-42705

[10] Z. Pawlak, Rough Sets-Theoretical Aspects to Reasoning
about Data, Kluwer Academic Publisher, Boston, Mass,
USA, 1991.

[11] F. Smarandache, Neutrosophic set, a generialization of
the intuituionistics fuzzy sets, Inter.J.Pure Appl.Math.,24
(2005),287 -297.

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



