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Abstract. Soft Set theory is proposed to deal with unceriggnembedded in decision
making. In our daily life we often face some prabtein which the correct decision
making is essential. In this paper, to overcoms vioblem, the concept based on
complement of interval-valued fuzzy soft sets hagen discussed. Finally the algorithm
based on complement of Interval-Valued fuzzy sefs $s proposed with an example to
illustrate the new approach.
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1. Introduction

Multi-Criteria Decision Making (MCDM) is the studyf method and procedure by which
we concern about multiple conflicting criteria cae formally incorporated into the
management planning process. Many scholars stuayprbperties and applications on
the soft set theory. Xiao et al. [8] studied sytittaly evaluating method for business
competitive capacity and also Xiao et al. [7] gawecognition for soft information based
on the theory of soft sets. Pie and Miao [5] shotted the soft sets are a class of special
information systems. Mushrif et al. [4] presengedew algorithm based on the notions
of soft set theory for classification of the nalutextures. Kovkov et al. [2] considered
the optimization problems in the framework of thedry of soft sets which is directed to
formalize the concept of approximate object desiorip Zou and Xiao [9] presented data
analysis approaches of soft sets under incomphdtennation. Majumdar and Samanta
studied the similarity measure of soft sets. Alak{1] introduced the analysis of several
operations on soft sets. Mitra Basu et al. [3] @nésd the concept of Matrices in Interval-
valued fuzzy soft set theory and its applicatioma&gar and Rajesh [6] presented an
application of interval-valued fuzzy soft sets @tidion making problems. Also in this
work the concept of a multi-criteria decision makispproach based on complement of
interval-valued fuzzy soft sets have been studiethis paper the sections are organized
as: In section 2,we considered some formal defimtiand important notations that are
very useful to develop the concept of this artittesection 3, we presented Algorithm
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based on Complement of interval-valued fuzzy sefs.sin section 4, Application of a
decision making problem is discussed. In sectionw&, conclude the paper with a
summary and outlook for further research.

2. Preliminaries

In this section, we recall the basic definitionSafft Set, Fuzzy Soft Set, Interval-Valued
Fuzzy Soft Set, Complement of Interval-Valued Fu3pjt Set,Complement of Interval-
Valued Fuzzy Soft Matrix and Associated Real numbkran interval number with
example.

2.1. Soft set
Definition 2.1.[6] Let U be a universal sek a set of parameters aAd] E. Then a

pair (F, A) is called soft set ovdd, WhereF is a mapping fromA to 2" the power
set of U Example 2.1.
LetU ={c, C, C} be the set of three cars arld = {costly(g ), metallic

colour(g), cheap g} be the set of parameters, wheke={€, €} L1 E. Then(F,A)

={ F(g)={c, ¢, ¢} , F(&)={c, c}} is the crisp soft set over U which describes the *
attractiveness of the cars” which Mr.S (say) isigdo buy.

2.2. Fuzzy soft set
Definition 2.2. [6] Let U be a universal sefz a set of parameters aAd] E. Let

F(U)denotes the set of all fuzzy subsetdJafThen a pair(F, A) is called fuzzy soft
set overlJ , WhereF is a mapping fromA to F(U).

Example 2.2. Let U ={C, C, C} be the set of three cars akd= {costly (g ), metallic
colour(e), getup 9} be the set of parameters, where ={e, € [ E. Then

G, A={Q e ={ ¢.6, ¢/.4, ¢/.3 G(e)={c/5 6.7, g/ .8} is the fuzzy soft

set over U which describes the “ attractivenesthefcars” in which Mr.S (say) is going
to buy.

2.3. Interval-valued fuzzy soft set
Definition 2.3.1. [6] Let U be an initial universal sef a set of parameters, a pair

(F,E) is called an interval valued fuzzy soft set oR{U), WhereF is a mapping
given by F: E - P(U).

Remark. [6] An interval-valued fuzzy soft set is a paramettiZamily of interval-
valued fuzzy subsets &f , thus, its universe is the set of all intervaluwea fuzzy sets of

U, i.e.l5(U).An interval-valued fuzzy soft set is also a specade of a soft set because
it is still a mapping from parameters ﬁ(U).
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2.4. Complement of interval - valued fuzzy soft set
Definition 2.4. [6] The complement of a interval interval-valued fuzpjt set(F, A) is

denoted by(F,A)° and is defined byF, A)® = (F°,~A),whereda0A ~a = not
a, is the not set of the parametywhich holds the opposite meanings of parameter
. F°:=A - F(U) is a mapping given by () = (F(-5))¢,080-A Example
2.4

Let U ={c,,C,,c} be the set of three cars arld={costly(e ),metallic

colour(e), getug 9} be the set of parameters, where={e,, e} E Then,
(G,A) ={G(¢e) ={c,/( 0308),c,/(020.7),c, /( 0.50.8)},
G(e,) ={c,/( 0609),c, /( 050.7),c, /( 060.8)}} is the interval-valued fuzzy soft set

overU describes the “ attractiveness of the cdrsvhich Mr.S (say) is going to buy.
Then,

(G,A° ={G(-~¢) ={c,/(0207),c,/(0308),c,/( 0.205)},
G(-e,) ={c,/(0.104),c,/( 0.305),c,/( 0204)}}
is the complement ofG, A).

2.5.Complement of interval - valued fuzzy soft matrix

Definition 25. [3] Let (@ ) be anm x n IVFS-matrix, where(g; )is the matrix

representation of the interval-valued fuzzy soft (@A,E). Then the complement of
(3, )is denoted by(g; )’ and is defined by(g, )* = (G ),where(C;)is also an IVFS-

matrix of orderm x N and it is the matrix representation of the intemadued fuzzy soft

set(FS, E)ie. ¢ =[4,  py 1= -t " 1= 41, 7],

Example 2.5.

(0.3,0.7) (0.2,0.9) (0.5,0.8)
Let (3, )=| (0.1,0.6) (0.4,0.7) (0.6,0.8)
(0.2,0.7) (0.6,0.9) (0.3,0. ;3
be the interval-valued fuzzy soft matrix then coempént of this matrix is

(0.3,0.7) (0.1,0.8) (0.2,0.5)
(8 ¥ =| (0.4,0.9) (0.3,0.6) (0.2,0.4)
(0.3,0.8) (0.1,0.4) (0.3,0.7),

2.6. Associated real number of an interval number
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Definition 2.6. The associated real number of an interval numier(a, b) is denoted

+
by R(A) and is defined &&(A) = aTb .
Example 2.6. An Associated real number of the interval nunher (2, 3)is

RA=2 =25

3. Algorithm based on complement of interval-valued fuzzy soft sets

Step I:
Input the interval-valued fuzzy soft s@fs E)and(G, E),Also write the interval-valued

fuzzy soft matricesA and B corresponding tdF, E)and (G, E)respectively

Step I1:

Write the complement of interval-valued fuzzy ssdts(F, E)°and (G, E)°, Also write
the complement of interval-valued fuzzy soft masicA and B corresponding to
(F,E) and (G, E) respectively.

Step 1
Compute A+ B

Step 1V:
Then compute the weight of each objéc ) by adding the membership values of the

entries of its concerned ro@i"row) and denote it a8/ (O, ).

Step V-
0O 0OU, Compute the score of O such that,
R (W —17)+ (U —17)

o U

Step VI:

The object having the highest score becomes tidljjaelected object according to all
decision makers. If more than one objecthave tiyadst score then any one of these
highest scores may be chosen as the jointly seletiect.

Step VII:
Select the candidate according to the maximum vadug(c)and verify that he will get

the high scordr,).

4. Application of a decision making problem
Mr. X and Mrs. X are facing the problem for choggithe suitable candidate for their

company, suppose ={c,,C,,C;,C,} is the collection of four candidates appearing in a
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interview for appointment of managerial level. Mrand Mrs. X are willing to find out
the candidates performance at the time of intendemsidering the parameters which are

denoted byg, €,, €, and €, respectively.
ie) E={e,e,,e;,e,} ={high percentage, good knowledge, fluency in language,
friendly approach} is the set of parameters which would vary withrivéévalues.

1) Let (F,E)and (G, E) be two interval-valued fuzzy soft sets representimg
candidates performance at the time of interview.

(F,E) ={F(e) ={c,/(0609),c,/(0.71),c,/( 0508),c, /( 0.30.6)},

F(e,) ={c,/(0206),c,/( 050.7),c,/(061),c, /( 04,0.7)},

F(e;) ={c,/( 0306),c, /( 0205),c,/( 0408),c, /( 0509)},

F(e,) ={c, /(040.7),c, /( 050.9),c,/(06)),c, /( 0.1,04)}}.

(G,E) ={G(¢)) ={c,/( 04,06),c,/( 030.7),c,/( 0608),c, /( 0509)},

G(e,) ={c,/( 0.104),c, /( 0.6,09),c,/(0.81),c, /( 020.4)},

G(e,) ={c,/(0.205),c, /( 04,06),c,/( 0609),c, /( 0.1,04)},

G(g,) ={c,/( 0305),c, /( 06,0.9),c,/( 0.204),c, /( 0508)}}.

These two interval-valued fuzzy soft sets are regmeed by the following fuzzy matrices
respectively.

e & & e,

¢,[(0.6,0.9) (0.2,0.6) (0.3,0.6) (0.4,0
AC| (07 (0507) (02,05 (050.

" ¢,|(050.8) (0.61) (0.4,0.8) (0.61)2and
c,| (0.3,0.6) (0.4,0.7) (0.5,0.9) (0.1,0.

e & & e,

c,[ (0406) (0104) (0205) (0.305)
c,| (0307) (0609) (0406) (0609)
c,| (0608) (08) (0609) (0204)
c,| 0509) (0204) (0104) (0508)

2) Let A and B be the interval-valued fuzzy softtrites then complement of interval-
valued fuzzy soft sets are given by

(F,E)° ={F°(e)) ={c, /( 0.104),c, /( 00.3),c, /( 0205),c, /( 040.7)},
FC(e,) ={c, /( 0408),c, /( 0.305),c, /(004),c, /( 0.306)},
FC(e,) ={c, /( 040.7),c, /( 0508),c, /( 0208),c, /( 0.105)},
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F(e,) ={c,/( 0306),c, /( 0.105),c,/(0,04),c, /( 0.60.9)}}.
(G,E)° ={G"(g)) ={c,/( 04,06),c,/( 030.7),c, /( 0204),c, /( 0.105)},
G®(e,) ={c,/(0609),c,/( 0.1,04),c,/(00.2),c, /( 0.60.8)},
G®(e,) ={c,/(050.8),c, /( 04,06),c,/( 0.104),c, /( 0.609)},

GC(e,) ={c, /( 050.7),c, /( 0.104),c, /( 0608),c, /( 0205)}}.

These two complement of interval-valued fuznft sets are represented by the
following fuzzy matrices in order.

e & & e
c,[ (0104) (0408) (0407) (0306)]
c,| (003) (0305 (0508 (0.105)
c,| (0205 (004) (0206) (004) |and
c,| (0407) (0306) (0.105) (0609)]

A=

& & & &
c,[ 0406) (0609) (0508) (050.7)]
c,| (0307) (0104) (0406) (0.104)
c,| 0204) (002) (0104) (0608)
c,| (0105 (0608 (0609) (0205)

3) The sum of two complement of interval-valuedzipzsoft matrices isA+ B, Which
represents the maximum membership function of dhgdbke suitable candidate.

e e, & &
c,[ (0406) (0609) (0508) (050.7)
c,| (0307) (0305 (0508 (0.105)
c,| (0205) (004) (0206) (0608)
c,| (0407) (0608 (0609 (0609)

A+B=

4) Now the weights of the each candidate are,
(i)W(c,)=[(0.4+ 0.6+ 0.5- 0.5),(0.6 08 0#8 0.B] [2,

(il W (c,) =[(0.3+ 0.3+ 0.5+ 0.1),(0.# 05 08 0.5] [125]
(i W (c,) =[(0.2+ 0+ 0.2+ 0.6),(0.5 0.4 06 0.8] [L2
(iV)W(G) =[(0.4+ 0.6+ 0.6+ 0.6),(0.# 0.8 00 0.9 [223]

5) Now the scores for the candidate are,
(i), =(0.8+1- 0.2+ (0.5 0.7 0.3 2
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(i)y,=(-0.8+0.2- 1 € 0.5 0.2 0.8- 2
(ii)r,=(-1-0.2-12¢ € 0.7- 0.2 13- 4
(iv)r, =(0.2+1+ 1.2+ (0.3 0.8 1y 4.

6) Since the score, is maximum(4.5),the highest scorer candidatg will be their

selected candidate which fulfill the choice pararetof Mr.X and Mrs.X as much as
possible.

7) Finally by using the definition 2.6, we can ¥eiihat C, is the suitable candidate for

the company, af(c,)>R(q) >R(c,) > R(¢) .Hencec, is selected who has got the
highest score and hence it is verified.

Remark: If two interval-valued fuzzy soft seté~, E)and (G, E)are taken directly
without using the notion of complement which is leggbin the algorithm section 3. As
R(c) > R(c) > R(g) > R(g) , Mr.X and Mrs.X will select candidate, for their

company.

5. Conclusion

In this paper, we have discussed the concept basetbmplement of interval-valued
fuzzy soft sets in a decision making problem. Ats®algorithm based on complement of
interval-valued fuzzy soft sets is proposed to edlive discussed notion with a new
approach and relevant illustration is added tdfjuttie above said concept.
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