http://www.newtheory.org ISSN: 2149-1402

New Theéory

Received: 13.02.2016 Year: 2016, Number: 14, Pages: 10-25
Published: 29.06.2016 Original Article™

REFINED SOFT SETS AND ITS APPLICATIONS

Anjan Mukherjee'” <anjan2002_m@yahoo.co.in>
Mithun Datta® <mithunagt007@gmail.com>
Abhijit Saha® <abhijit84_mt@yahoo.in>

!Department of Mathematics, Tripura University, Suryamaninagar, Agartala -799022, Tripura, INDIA
*Techno India, Maheshkhola, Agartala-799022, Tripura, INDIA

Abstract - Many disciplines, including engineering, economics, medical science and social science are highly
dependent on the task of modeling and computing uncertain data. When the uncertainty is highly complicated and
difficult to characterize, classical mathematical approaches are often insufficient to derive effective or useful
models. Testifying to the importance of uncertainties that cannot be defined by classical mathematics, researchers
are introducing alternative theories every day. In addition to classical probability theory, some of the most important
results on this topic are fuzzy sets, intuitionistic fuzzy sets, vague sets, interval-valued fuzzy set and rough sets. But
each of these theories has its inherent limitations as pointed out by Molodtsov. For example, in probability theory,
we require a large number of experiments in order to check the stability of the system. To define a membership
function in case of fuzzy set theory is not always an easy task. Theory of rough sets requires an equivalence relation
defined on the universal set under consideration. But in many real life situations such an equivalence relation is very
difficult to find due to imprecise human knowledge. Perhaps the above mentioned difficulties associated with these
theories are due to their incompatibility with the parameterization tools. Molodtsov introduced soft set theory as a
completely new approach for modeling vagueness and uncertainty. This so-called soft set theory is free from the
above mentioned difficulties as it has enough parameters. In soft set theory, the problem of setting membership
function simply doesn’t arise. This makes the theory convenient and easy to apply in practice. Soft set theory has
potential applications in various fields including smoothness of functions, game theory, operations research,
Riemann integration, probability theory and measurement theory. Most of these applications have already been
demonstrated by Molodtsov.

In this paper a new approach called refined soft sets is presented. Mathematically, this so called notion of refined
soft sets may seem different from the classical soft set theory but the underlying concepts are very similar. In this
paper the concept of refined soft set is introduced and the several operations between refined soft sets and soft sets
are discussed. We also present the concept of soft images and soft inverse image of refined soft sets. The concept of
image of a refined soft set has been used in a customer query problem.
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1. Introduction

The traditional soft set is a mapping from a parameter to the crisp subset of universe. Molodtsov
[15] introduced the theory of soft sets as a generalized tool for modeling complex systems
involving uncertain or not clearly defined objects. Soft set is a parameterized general
mathematical tool which deals with a collection of approximate descriptions of objects. Each
approximate description has two parts, a predicate and an approximate value set. In the soft set
theory, the initial description of the object has an approximate nature, and we do not need to
introduce the notion of exact solution. The absence of any restrictions on the approximate
description in soft set theory makes this theory very convenient and easily applicable in practice.
Any parameterization we prefer can be used with the help of words and sentences, real numbers,
functions, mappings and so on. In recent years, soft set theory have been developed rapidly and
focused by many researchers in theory and practice. Maji et al. [14] defined several operations
on soft sets and made a theoretical study on the theory of soft sets. Aktas and Cagman [1]
compared soft sets to the related concepts of fuzzy sets and rough sets. They also defined the
notion of soft groups. Jun [10] applied soft set to the theory of BCK/BCI algebra and introduced
the concept of soft BCK/BCI algebra. Jun and park [11] discussed the applications of soft sets in
ideal theory of BCK/BCI algebra. Feng et al. [7] defined soft semi rings and several related
notions in order to establish a connection between soft sets and semi rings. Furthermore based on
[14], Ali et al. [2] introduced some new operations on soft sets and by improving the notion of
complement of soft set, proved that certain De Morgan’s laws hold in soft set theory. Qin and
Hong [17] introduced the notion of soft equality and established lattice structures and soft
quotient algebras of soft sets. Chen et al. [6] presented a new definition of soft set
parameterization reduction and compared this definition to the related concept of attribute
reduction in rough set theory. Kong et al. [13] introduced the notion of normal parameter
reduction of soft sets and constructed a reduction algorithm based on the importance degree of
parameters. Babitha and Sunil [5] made an attempt to explain the equivalent version of some
theories on relations and functions in the background of soft sets. In 2011, Kharal and Ahmad
[12] introduced the notion of soft images and soft inverse images and they applied these notions
to the problem of medical diagnosis.

In this paper a new approach called refined soft sets is presented. Mathematically, this so called
notion of ultra soft sets may seem different from the classical soft set theory but the underlying
concepts are very similar. These new type of soft sets satisfy all the basic properties of soft sets.
The organization of the paper is as follows: Section 2 briefly reviews some background on soft
set. Section 3 focuses on the concepts and operations of refined soft sets. Moreover the basic
properties of refined soft sets are presented. In section 4, we propose two different types
operations between refined soft sets and soft sets. Section 5 is devoted to the discussion of soft
images and soft inverse images of refined soft sets. The last section summarizes all the
contributions made and points out future research work.

2. Preliminaries

In this section, some definitions and notions about soft sets are given. These will be useful in
later sections.



Journal of New Theory 14 (2016) 10-25 12

Let U be an universe set and E be a set of possible parameters with respect to U. Usually
parameters are attributes, characteristics or properties of the objects in U. Let P(U) denotes the
power set of U and A,BcE.

Definition 2.1: [16] A pair (f, A) is called a soft set over U, where AcCE and f is a mapping given
by f: A— P(U).

In other words, a soft set over U can be regarded as a parameterized family of subsets of U,

which gives an approximation(soft) description of the objects in U. For ecA, f(e) may be
considered as the set of e-approximate elements of the soft set (f, A).

Definition 2.2: [15] For two soft sets ( f, A)and (g, B)over acommon universe U , we say that
(f,A)is asoft subset of (g,B)if

(i) AcB

(i) f(e)cg(e) foree A

Definition 2.3: [15] The extended union of two soft sets (f,A)and (g,B)over a common
universe U is the soft set (h,C)where C=AUB and VeeC

f(e) ifee A—B
h(e) =< g(e) ifeeB-—A
f(e)ug(e) ifeeAnB

We write (f,A)u(g,B)=(h,C).

Definition 2.4: [15] The extended intersection of two soft sets ( f, A)and (g, B)over a common
universe U is the soft set (h,C)where C=AUB and VeeC

f(e) ifeec A—B
h(e) =4 g(e) ifeeB-A
f(e)mg(e) ifeeAnB

we write (f,A)n(g,B)=(h,C).

Definition 2.5: [15] The complement of a soft set ( f, A)is denoted by ( f,A)6 and is defined by
(f.A) =(f° A), where f°: A—P(U) isamapping defined by f°(e)=U—f (e) foree A
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Definition 2.6: [15] A soft set (f,A)is called a null soft set denoted by ¢, if for all
ecA f(e)=g(nullset).

Definition 2.7: [15] A soft set (f,A)is called an absolute soft set denoted by U
ecA f(e)=U.

if for all

soft

Definition 2.8: [12] Let U,V be two universe sets and A, B be two sets of parameters Let
u:U—V,p:A—B be mappings. Then a mapping f,, :SS(U), —SS(U), is defined as:

(i) let (g,A) be a soft set in SS(U), Then the image of (g,A) under f , denoted by
f.(9,A), isasoftsetin SS(U),_defined by
fu (8.A), =( . (9). P(A)). where fory < p(A),
U u(g(x) if p?(y)nA=¢
fou (9)(y) = ep s
@, otherwise
(ii) let (h,B) be asoftsetin SS(U), . Then the inverse image of (h,B) under f ,, denoted by

f. ' (h,B), isasoftsetin SS(U), defined by

fo, "(n.B)=(f,*(h),p™(B)), where forxeA,

fpu-1<h>(x>={”1(h<p<x>>) f p(x)eE

¢, otherwise

3. Refined Soft Sets

According to Molodtsov [15] a pair (f, A) is called a soft set over U, where AcE and f is a
mapping given by f. A— P(U). In this case f(a)cU for all acA. But there are many situations in
real life problems in which f(a) is itself a soft set for each ae A Consider the following
example:

Among thousands of paper submitted to a journal of Mathematical Science in a particular month,
suppose the Editor initially selected 10 papers and forwarded them to two Reviewers to review
those papers. Each of the Reviewers will review each paper depending upon the following
parameters:
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Q) originality of the paper
(i) applications on real life problems
(iii)  general interest on the topic chosen

The Editor will accept or reject a paper depending upon the review report of the Reviewers.
Let U ={p,, P, Py,..., P} De the universe set of 10 papers. Let

B

{bl(opinion of thelst Reviewer),b, (opinion of the2nd Reviewer)} ,

A= {ai(originality of the paper), a, (applications on real life problems),

a,(general interest on the topic choosen) }

Let {:B— I5(A,U) (where |5(A,U ) denotes the collection of all soft sets over the universe set
U ) be defined by

é/(bl):{al:{pl' pZ' p7' p8}’a2 :{pl’ pa’ p51 pg},a3={p2, pa’ plo}},

¢ (b,)=1{a,={Ps s Pa} @ ={ Py Ps: P} 8 = { Py, Pio} |-
Here (¢, B) is not a traditional soft set. We call these type of sets as refined soft sets.

Definition 3.1: Let U be an universe set and E, F be two sets of parameters such
thatENF =¢. Let AcE and Bc F . Let us define a soft set (¢, B) where {:B— P(AU) is
defined by ¢(b)=(f,,A) for each be B where (f,,A) is a soft set over U for each beB.
Then we say that (£, B) is a soft-soft set. We denote it by (¢, B).

Example 3.2: Consider the example that has been given in the beginning of the section-3. Then
(¢,B) is a refined soft set.

Soft set theory basically deals with the opinion of one person depending on some parameters,
whereas refined soft set theory deals with the opinion of several persons based on the common
set of parameters which makes this theory more convenient and broadly applicable. When all the
persons have same opinion, the corresponding refined soft set reduces to an ordinary soft set.
Thus one can say that refined soft set is a generalization of traditional soft set. To illustrate this
let us consider the following example:

Suppose Mr. X and his wife wants to jointly purchase a house depending upon the following
parameters:
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Q) Beautiful and cheap
(i)  Wooden

Let U ={h,h,,h;,h,,h} be the set of houses under consideration.
Let B ={b, (opinion of Mr. X),b,(opinion of the wife of Mr. X)}, and

A= {a, (beautiful and cheap), a,(wooden)} be defined by

¢(b)={a,={h,h,h} & ={hh}} ¢(b)={a ={h,hh}a={hh}}|

Here (£, B) is an refined soft set. But since the opinion of Mr. X and his wife are same based on
the same set of parameters, we conclude that (¢, B) reduces to a soft set (g, A) where

g(a)={h,h,h}, g(a,)=1{h,h}.

Thus we can say that soft set theory deals with collective decisions. On the other hand refined
soft set theory deals with individual decisions.

Let U be a universe set andE F be two sets of parameters such thatENF =¢. Let AcE
andB,C,DcF. Let (¢,B), (£,C) and (5,D) be three refined soft sets over U, where

¢:B—>P(AU) is defined by ¢(b)=(f,,A) for each beB; £:C—>P(AU) is defined by

£(c)=(g,,A) for each ceC and ¢:D—P(AU) is defined by ¢(d)=(z,,A) for each
deD.

Definition 3.3: The union of (¢, B) and (&£,C) is denoted by (¢,B) (&, C) and is defined by
the refined soft set (w, K) where K=BUC and :K — P(AU) is given by

g“(e) ifeeB-C
w(e)=1<&(e) ifeeC-B
S(e)ué(e) ifeeBnC

Where ¢ (e)ué(e)=(f,,A)u(g,, A)
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Definition 3.4: The intersection of (¢,B) and (&,C) is denoted by (£,B)A(£,C) and is
defined by the refined soft set (9, K) where K =BUC and $:K — P(AU) is given by

cj(e) ifeeB-C
9(e)=1¢(e) ifeeC-B
S(e)né(e) ifeeBNC

Where ¢(e)n&(e)=(f..,A)n(g,,A)

Definition 3.5: The complement of (¢, B) is a refined soft set defined by (¢, B)" and is defined
by (£,B)" =(¢°,B) where ¢°:B— P(AU) isamapping given by ¢*(b) :( fb°,A)for beB
where f°:A— P(AU)isamapping defined by f°(a)=U — f,(a)for ac A

Definition 3.7: A refined soft set(;, B) is called a null refined soft set denoted by ¢* if
¢(b)=(f,,A)=¢,, foreach beB.

Definition 3.8: A refined soft set <§, B) is called an absolute refined soft set denoted by U * if
¢(b)=(f,, A)=U,, foreach beB.

Theorem 3.9:
. {£,B)O ¢*=¢*0(¢,B)=(¢,B) and (¢,B)A p*=¢*~({,B) =¢*
1. (£,B)OU*=U*3(¢,B)=U*and ({,B)AU*=U*A({,B)=(¢,B)
. (£,B)O(&,C)=(&,C) (<, B)
V. (¢.B)A(£.C)=(£.C)A(CB)
V- (6B)O((£.C) s D)) =((¢/B)T(£.C)) e D)
VI (6.B)A({6.C)A(e: D)) =((¢B)A(&.C)) A (s, D)
VL {£.B)S((£.€)A(s: D)) = (¢, B) O(&.C))A((¢. B) ¢ D))
VIIL - (¢, B)A((£,C) (s, D)) = (¢, B)~{¢.C)) (<. B) (s, D)
X ((¢.B)O(6.C)) =(¢.B) A{.C)
X, ((¢:B)A(E.C)) =(¢.B) O{sC)
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4. Operations between Refined Soft Sets and Soft Sets

Let us consider U as a universe setand E = F be two sets of parameters such that ENF =¢. Let
AcE and B,CcF. Let us consider a refined soft set (¢,B)where ¢:B—P(AU) is
defined by ¢'(b)=(f,, A) for each be B. Let (g, B)be a soft set over U. Then

Definition 4.1:
(i) The operation “(¢,B) necessary(g,B) ” denoted by (¢,B)I(g,B)is defined by the soft

refined set (¢, B))(g,B) =(v,B)where for beB, v(b)= ﬂ((U - fb(a))ug(b))

aeA

(ii) The operation “(¢, B) possibility(g,B) ” denoted by (£, B)0(g,B)is defined by the refined
soft set (¢, B)0(g,B)=(w,B) where for beB ,y(b)=|J(f,(a)ng(b))

acA

Theorem 4.2: Let (g,,B) and (g,, B)be two soft sets over U. Then
(i) (£:B) Uy =Uyq and (¢,B)0hq = dy

(i) (¢.B)I(9:,B)=(9,B)=(¢.B)0(9,,B)

(iii) (9,,B) £(9.,B)=(¢,B)J(9,,B) (¢, B)(9.. B)

(V) (9, )é( ) <é“ B)o(g,, B)C<5 B)0(9,.B

W) (¢ D(( B))=({¢, B))n((¢.B)(9..B))
(vi) (¢.B)I((a B)u(g2 ))=((¢ BD(gl ))S((¢.B)(9,.B))
(vii) (¢.B 0( 9 B)m gz B))g( ¢.B)0(a:, ))ﬁ(@” B>0(92’B))
(viih) {£.B)0((g, B))=((¢.B)0(9. B))S((¢,B)0(9.,B))
() ((<.BY(a: )) =<4,B> (.8)

() ((¢.B)0(g,, )) =(¢,B)(9,,B)

Proof: (i)-(iv) are straight forward.

(v) Let (<,B))((9:,B)(9,, B)):(u, I§). Then for be B , we have

v =((U - (@) (8. () 6. (1))
= ﬂ((( )U gl(b))m((U -1 (a))u 9, (b))>

acA
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Again ((£,B)1(g,,B))((£,B))(9,.B))=(11,B) " (v,,B)=(v,,B) where for be B , we have

03(b) = vy (b) N, (b)

B DA(((U —f, (a))ugl(b))mﬂ((U -, (a))UQZ(b))j

aeA

=N(((V-T (@) e (b)N((U-f,(a) v, (b))

acA

Hence (¢, B>D((gl, B)(9,, B))z (<§ B)J(9., B))ﬁ(<é’, B)(9s, B)) :

(vi) Let (¢,BYI((9,,B)w(9,,B))=(v,B). Then for be B , we have

v(b) = Q((U - (a))u(gl(b)ugz(b)))
ﬂ(((U - fb(a))ugl(b))u((u - f, (a))ng (b)))

acA

Again ((<,B)(g,,B))u((¢,B)(9,.B))=(1,B)U(v,,B)=(v,,B) where for be B, we have
v, (b) = v, (b) W, (b)

B QA[((U - fy(a))u gl(b))u ﬂ((U ~f(a))ve, (b))]

acA

Hence (¢, B>D((gl, B)(9,, B))z (<§ B)I(9., B))ﬁ(<§, B)(9,, B)) '

Since g, (b)c g,(b)ug,(b)and g,(b)c g, (b)ug,(b), we have

ﬂ((U ~fy(a))u gl(b)) c ﬂ((U - f,(a))u(g.(b)ug, (b))) and

acA acA

N((U -1, (a))vg, (b)) = N((U - f,(a)) (g, (b) g, (b))). Consequently,

acA aeA

(U~ (a))va. (b)) N((U-f,(a)wg. (b)) = (U -1, (a) v(.(b) v g, (b))).

acA acA acA

S0 (¢ B)((9:B)(92:B))=((¢ B} (0., B)) S((¢BY (92, B)).

(vii)-(viii) can be proved similarly.
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(ix) Let (¢, B)0(g,,B) = (y,B) where for be B, we have (b)= U( )n(U - g(b)))

acA

Again for ((¢,B)J(g,,B)) =(v,B)and for be B, we have

o(b) =U - (ﬂ((u—f( ) g(b))j
=UJ(f,(a)n(U-g(b)))

acA

Consequently, ((¢,BYI(g,,B)) =(¢,B)¢(g,.B)" .

(x) Proof is similar to (ix).

5. Soft Images and Soft Inverse Images of Refined Soft Sets

Definition 5.1: Let U,V be two universe sets and E,E, F,F, be four universe sets of
parameters  such  thatE nF,=g¢for i,j=12.. Let AcE and A cE, and
BcFRandCcF,. Let u:U—-V,p:B—>Candq:A—>A be  mappings. Let
SS (U):1 and SS(V )22 be two families of refined soft sets. Then a mapping
fu :SS(U)2 —SS(U)Z is defined as:

(i) Let (¢,B) be a refined soft set in SS(U ):j and ¢ (b)=(r,,A) for each beB. Then the
o denoted by f_ (£, B), isarefined soft setin SS(U )~ defined by
fo (£ B>=<fqpu (£). p(B)>, where for ce p(B), f,, (¢)(c)=(z.A,) wherefor a’ € A,

image of (£, B) under f

2, ()= U { EIL(_J//)Mu(rC,(a’))} if p*(c)nB=gand g*(a")nA =4

) cep?(c)nB| &

¢, otherwise

(ii) Let (c,C) be a refined soft set in SS(U )CAQ and ¢(c)=(k,,A,) for each ceC. Then the
inverse image of (5,C) under f

SS(U) defined by

denoted by f,,"(c,C), is a refined soft set in

Qqpu

fi6:C) =(F (), P(C)), where for be p(C), £, *(c)(b)= (4, A) where for
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a cA, tb(a’)_{“l(kpw)(q(a/))) if p(b)=¢

@, otherwise

The refined soft function f,, is called surjective if p, g, u are all surjective. The refined soft

function f_, is called injective if p, g, u are all injective.

Example 5.2: Let U ={h,h,,h;,h,,h;,h;},V ={v,,v,,v;} and u:U —V be defined by

u(h)=v,u(h,)=v;,u(h) =v;,u(h,) =v,,u(hs) =v,,u(h) =v,.

Let B={b,b,}, B={c,c,} and p: B —C be defined by p(b)=c, p(b,)=c..
Let A ={a, 0,0}, A ={B, 05, 0} andq: A — A, be defined by
d(e)=pu0(2)=B.4(a)= By

p(B)={p(b):beB}={c,} and so ce p(B)=c=c, and p*(c)=p*(c)={b.b,}.

Letrbl(al):{hl’hZ’h} ( )= {hl } ( )_{h’hS’hG}’

I

b, (0n) = {hhohy R, (@) = {hs, by hof and () = {hg

Here a" € A, ={8.5,.5}.

zc(ﬂl):u(rbl(al))uu(rbl(az)):u({hl,hz,h4}) u({h,h,h})={ VW, Ve ) =1V, ),
Zc(ﬂz):u(rbl(“s))uu(rbz (“3)):u({h21h3’h6}) u({hy.hs})={w, V} {V V. Vaf = {V;, V5, Vs
2. (fo)=1 }-

Hence f,, <§,B>={cl={,81={v1,v2,v3}, B ={Vi v, 0}, By =1 }}}
p™(C)={b.b,}.
Let k, (B)={w. v}, k. (5,)

and k. (B;)=1{vy,Vy, V5.

Then t, (c ) ( ((0‘1))): ( (:31)): (Vo) =ths by hoh
(6, (8) = () = P

Il
,—/\—\
~.\,.z

ke (A2)={Wva)s ke, (B)={Va) Ko, (Br) = (V2 Vo
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tbl(%):u_l(kcl(q(%)))zu_l(kq( )) u ({VS) { }

t%(a1)=u‘l(kcl(q(al)))zu‘l(kcl(ﬂ))=u F(1vive}) = {h, by b, g}

() =0 (K, (a(e) =0k, (8)) =™ (v) = o

tbz(ag):u‘l(kq(q(as))):u‘l(kq(ﬂz)):u‘l({vs}) {h,,h,}

Hence f,, ™ (¢.C)={b ={a, =, ={h,h, b}, = {h,,h} |
bzz{alzazz{hl'hm he,hy}, s ={h,, h;} }}

6. Application

The concept of image of a refined soft set can be used in a customer query problem. Suppose the
following is a narration by a customer to a shopkeeper:

“I mainly need an android smart phone with long battery life and minimum 1GB of RAM. There
should be 3G type network connectivity in the mobile. The rear and front camera should be a
minimum of 5MP and 2MP respectively. Can you please give me some idea about the cost and
the OS version of a smart phone which has 4.8 inch or 5 inch display size?”

According to the demand of the customer and based on the availability of the smart phones in the
shop, let us consider the following refined soft set on the universe of smart phones U={mj, my,
ms,..., mlo}Z

high importance(a, ) ={m,,m,,m, }
battery (b, ) =< medium importance(a, ) = {m,,my, m; }
low importance(a, ) = {m,,my, my,m,, }

high importance(a, ) ={m,,m,,m;}

camera (b, ) = { medium importance(a, ) = {m,, m,,m, }
low importance(a; ) = {mg,m,, my,m,,}

where B={by,b,} and let A={a, a,,a,}. Let V= {0 (jellybean), o, (kitkat), o3 (lollipop)} be the
set of android versions; A,= {a" (high cost (more than 10,000)), a'(medium cost (between
7000-10,000)), a," (low cost (less than 7000))}; C= {c; (display size is 4.8 inch), c, (display size
is5inch)}.

Let u:U—>V be defined by u(m)=u(m)=u(m)=0, u(m,)=u(my)=u(m,)=o0,,
u(m,)=u(ms)=u(my)=u(my)=o0,. Let p:B—C be defined by p(b,)=c,, p(b,)=c,. Let

n

q:A — A, bedefined byq(a)=a,", q(a,)=a," q(a;)=3,".



Journal of New Theory 14 (2016) 10-25

Then p(B)={p(b):beB}={c,c,}.
Now fqu(<g'B>)=<fqpu'p(B)>'
where for ce p(B), f,,(C)=(Z..A),

where for a"e A, Z;(a")= U
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=u({m,m,,m})
={0,,0,}
Thus
a1” 2{01103}
C = a2” = {02’03
aeﬂ :{01’02}
Fopu (<g’ B>): ,
& 2{01102103}
c,=1a, ={0,,0,,0,}
a?,” 2{01103}
high cost ={o,,0,}
display sizeis 4.8inch = < medium cost = {0,,0, }
low cost ={o0,,0, }
- high cost ={o,,0,,0,}
display sizeis5inch =< medium cost ={0,,0,,0,}
low cost ={0,,0,}
Thus

Q) Considering the display size 4.8 inch and high cost, the preferred operating systems are

o, and o,.

(i) Considering the display size 4.8 inch and medium cost, the preferred operating systems
are 0, and o, .

(ilf)  Considering the display size 4.8 inch and low cost, the preferred operating systems are o,
and o, .
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(iv)  Considering the display size 5 inch and high cost, the preferred operating systems are o, ,
0, and o,.

(V) Considering the display size 5 inch and medium cost, the preferred operating systems are
0,, 0, and o,.

(vi)  Considering the display size 5 inch and low cost, the preferred operating systems are o,
and o, .

7. Conclusion and Future Works

Soft set theory is a general method for solving problem of uncertainty. In the present paper the
structure of refined soft set is discussed together with their operations and basic properties.
Moreover the concept of soft image and soft inverse image in refined soft set theory context are
presented which may be useful in medical expert system.

With the motivation of ideas presented in this paper one can think of similarity measures,
Cartesian products and relations on refined soft sets. Further studies on the topology generated
by the refined soft sets or refined soft set relations may be done so that we may brood over the
topological side of refined soft sets or refined soft set relations. Moreover the refined soft sets
and the refined soft set relations can be extended in fuzzy refined soft sets and fuzzy refined soft
set relations respectively and thus one can get more affirmative solution in decision making
problems in real life situations. It is hoped that the combinations of refined soft sets, fuzzy sets
and rough sets will generate potentially interesting some new research direction.
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