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Properties of Intuitionistic Fuzzy Soft
Matrices

S. Ruban Raj', M. Saradha’

Abstract - The concept of soft set is one of the recent topics developed for dealing with the uncertainties
present in most of our real life situations. The parameterization tools of soft set theory enhance the
flexibility of its applications. In this work, we give definition of intuitionistic fuzzy soft matrix, and their
properties and examples. We also present the definitions of the subset hood of soft intuitionstic fuzzy
matrices along with illustrative examples.

Keywords: Fuzzy Soft Set, Fuzzy soft matrix, Intuitionstic Fuzzy soft matrix, Cardinality of a
intuitionstic fuzzy soft matrix, Degree of Sub matrix hood.

1. INTRODUCTION

Maji, R. Biswas and A.R. Roy[6] studied the

MOSt of our real life problems in medical theory of soft sets initiated by Molodstov [2]

sciences, engineering, management, and developed several basic notions of Soft Set
environment and social sciences often involve Theory. At present, researchers are contributing
data which are not always all crisp, precise and a lot on the extension of soft set theory. In
deterministic in character because of various 2005, Pei and Miao[7] and Chen et al. [5]
uncertainties typical for these problems. Such studied and improved the findings of Maji et al
uncertainties are usually being handled with the [6]. In 2011, T.J. Neog and D.K. Sut[8] studied
help of the topics like probability, fuzzy sets, the theory of soft sets initiated by Molodstov [2]
intuitionstic fuzzy sets, interval mathematics and developed several basic notions of Soft Set
and rough sets etc. In this paper we introduced Theory. Recently, Cagman et al. [9] introduced
new concepts of soft intuitionstic fuzzy set. soft matrix and applied it in decision making
There has been incredible interest in the subject problems. In one of our earlier work [10], we
due to its diverse applications, ranging from proposed the idea of ‘Properties of Soft
engineering and computer science to social Intuitionstic Fuzzy Set’ in sequel to [10]
behavior studies. Fuzzy set was introduced by defining some operations. The present paper
Lotfi A. Zadeh [1]. An Intuitionistic fuzzy set aims to define intuitionstic fuzzy soft matrices
was provided by Atanassov [11]. However, and establish some results on them. In this
Molodstov [2] has shown that each of the above paper, we define a submatrixhood of
topics suffers from some inherent difficulties intuitionstic soft fuzzy matrices along with
due to inadequacy of their parameterization several examples.

tools and introduced a concept called “Soft Set
Theory” having parameterization tools for
successfully dealing with various types of
uncertainties. The absence of any restrictions on
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2. Preliminaries:
2.1.Definition [2]

Let X be an initial set and U be a set of
parameters. Let P(X) denotes the power
set of X, and let A < U. A pair (F, A) is
called a soft set over X, where F is a
mapping given by F: A — P(X).

In other words, a soft set over X is a
parameterized family of subsets of the
universe X. For £€A, F (§) may be
considered as the set of &-elements of the
soft set (F, A) or as the & - approximate
elements of the soft set. Clearly, a soft set
IS not a (crisp) set. To illustrate this idea,
let we consider the following example.

Example:

Let us consider a soft set (F, A) which
describes the “attractiveness of houses”
that Mr. P is considering to purchase.

Suppose that there are six houses in the
universe X under consideration,

X={hy,h; hs h, hghe}
and AZ{el, ez,e3,e4,e5}c U

is a set of decision parameters, where e;
stands for the parameters “expensive”, e,
stands for the parameters “beautiful”, e,
stands for the parameters “wooden”, e,
stands for the parameters *“cheap”, es
stands for the parameters “in the green
surrounding”.

Suppose that
F(31):{h3,h5 }aF(ez):{h1,h3,h5 },F(e3)=
{h1,h4,h5 }aF(34):{h1,h2}a|:(35):{h5 }.

Therefore, F(e,) means  “houses
(expensive)”, whose functional value is the

set {h, hs }. Thus, we can view the soft set
(F, A) as a collection of approximations as
below

(F.A)=
( expensive houses = {hz’hS} )
beautiful houses = {hl’h&hs}
9 wooden houses = {hl’h4’h5}
cheap houses = {hl’hz’hS }
\in green surrounding houses = {hs }J

"

2.2.Definition [6]

A pair (F, A) is called a fuzzy soft set over
X where F: A— P(X) is a mapping from A
intoP(X).

Example:

Let X={hy,h, h3h, hghe} be the set of six
houses under consideration and
A={ey, e, e3e4e5}c U is a set of decision
parameters,

Consider the mapping F: A— P(X).

(F, A= {F (e,) ={h, /0.9,h5 /0.7}, F (e;)
={h, /0.6,h3 /0.9, hs /0.7},

F(es)={h, /0.5, h, /0.9, hs /0.6},
F(e,)={h, /0.7, h, /0.8, hs /0.9},
F(es)={hs /0.8}}

is the fuzzy soft set representing the
“attractiveness of the houses” which Mr. X
IS going to buy.

2.3.Definition [9]

Let X be a universal set & U be the set of
parameters. Let A c U & (F,A) be a fuzzy
soft set in the fuzzy soft class (X, U). Then
fuzzy soft set (F, A) in a matrix form as
Amsn = [@ij]ma. Or A= [a;;] where
i=1,2,...m&j=12,....... n Where
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Q= ﬂ](xl) lf e] €EA
YT |0 if e ¢A
p;(x;) represents the membership of x; in

the fuzzy set.
Example:

Let X={hy,hyhsh,} be the set of four
houses under consideration and
A={ej, e, ese,}Jc U is a set of decision
parameters,

The matrix representation is,
s ™
08 04 03 06

0 1 08 09
0.7 0 08 0

0 08 09 06
- —/

2.4.Definition

Let X be an initial universe, U be the set of
parameters and A c U. Let (F, A) be an
intuitionistic fuzzy soft matrix (IFSM) over U.
Let F(XxY) denotes the family of an
intuitionstic fuzzy relationship on Xto Y.
The set

I = {(x,y)eXxY: I;;(X, y) > a and
If;,;(x, y) <a} < XxY is defined as a-cut

set if T e F(XxY) fora € [0, 1]. Thena
subset of X x U is uniquely defined by,

FFA> F(X) and F(x)={y eX: (x,y)
ely, xeAyeX ael0 1]}

The membership function and non
membership function are written by

—_—

I, :XxU-[0,1]and I, : X xU - [0,

1] where I, : (x,y) € [0, 1] and

L_: (x, y) € [0, 1] are the membership
value respectively of x € X for eachy € Y.

/(Hn v11) (a2, 712)

If (uij,vij) = (1;;()(, y), If;,;(x, y)), we
can define a matrix,  [(uij,¥ij)lmxn =

(M1n » Vin) \

(U21,Y21)  (U22,¥22) (H2n > V2n)

(ﬂml ) yml) (ﬂmz ) sz) (ﬂmn ) ymn)

Which is called an m x n IFSM of the
IFSM (F, A) over X.

Therefore, we can say that an IFSS (F, A) is
uniquely characterized by the matrix

[(&i ,¥ij)]man @nd both concepts are
interchangeable. The set of all m x n IFS
matrices over X will denoted

by IFSM,,, -

Example.

Suppose that X={h;, h, h3 h, hs he} is the
set of houses and U = {expensive (e;),
beautiful (e,), wooden (e3), cheap (e,)}.
f A < U = {e,e,e;} and
1,=(0.6,0.4)/(hy, e1)+(0.7,0.3)/(hy, €5)
+(0,1)/(hy, €3)+(0.9,0.1)/ (hy, e1)+
(0,1)/(h,, €3)*+(0.7,0.3)/(hy, e3)+
(0.5,0.5)/(hs3,e,)*+(0.7,0.3)/(hs, e5)+
(0.9,0.1)/(hs3,e3)+(0.3,0.5)/(hy, )+
(0.9,0.1)/(hy, e3)+(0.6,0.4)/(hy, e3)+
(0.7,0.3)/(hs, e,)*+(0.6,0.4)/ (hs, e5)+
(0.5,0.5)/(hs, e3)+(0.8,0.1)/(he, 1)+
(0.5,0.2)/(hg, e3)+(0.7,0.2) / (he, €3).

Then, a soft intuitionistic fuzzy matrix
(F, A) is a parameterized family

{F(e1),F(ey), F (e3)} of all IFS matrices
over X.
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Hence the IFSM [(u;;,v:;)] is written by

[(H64,V6a)l6xa =

4 I
(0.6,0.4) (0.7,03) (0,1) 0
(0.9,01) (0,1) (0.7,03) 0
(0.5,05) (0.7,03) (0.9,01) O
(0.3,05) (0.9,01) (0.6,04) O
(0.7,0.3) (0.6,04) (0.505) o0
(0.8,0.1) (0.5,0.2) (0.7,02) O

- /
2.5.Definition

Let (F, A) = [(ﬂu , VU)] € IFSmen Then
(F, A) is called

(a)A zero IFSM, denoted by 0 = [(0, 0)], if
Mij =0 and yij: 0 for all i and J

(b)A w - universal IFSM, denoted by

I'=[@,0),if u;=1andy;;=0 foralli
and .

(c)A y- universal IFSM, denoted by

I'=[0,1)],if u;;=0and y;;=1foralli
and .

(d)A = [(u;vi;)] is a intuitionistic fuzzy soft
sub matrix of B = [(u;} ¥})], denoted by (F, A)
c(G,B)ify; < pjand yj; < y;; foralli
and j.

(©)(F, A) = [(ui,yi)] and(G, B) = [(u;j ¥ij)]
are intutionistic fuzzy soft equal matrices,
denoted by(F, A) = (G, B), if y;; = p;; and
Yij = vi; foralliandj.

Volume 4, Issue 12, December-2013 2264

2.6. Definition

Let (F, A) = [(ui;vi)] (G, B) = [(ui}vij)]
IFSM,,, .. Then the IFSM
(H, C) = [(u4j,vij)] is called

(a)Union of (F, A) and (G, B), denoted by

(F, A) U (G, B) if ;; = max {(u}; , i)}
and y;; = min {(y;; y;;)} for all i and j.

m

(b)Intersection of (F, A) and (G, B),
denoted by (F, A) N (G, B) if

144

pij = min {(u;; , pij)} and y;; = max
{({; i)} foralliand j.

(c)Complement of (F, A) is denoted by
(F, A)°=[(yij, ui; )] for all i and j.
Example:
Let (F,A) =
~ YN
(0.1,0.2) (0.5, 0.4) (0.3,0.6)
(0.4,0.4) (0.2,0.3) (0.5,0.1)
(05,02) (0.3,0.4) (0.6,0.2)
(0.7,02) (0.6,0.1) (0.5,0.3)
S~ i

and (G,B) =

(0503 (01,06 (07,01
(0.8,0.1) (0.4,0.3) (05,0.2)
(0.2,05) (0.3,0.6) (0.4,0.5)

(0.1,0.7) (0.2,05) (0.5,0.1) )

N

Then(F,A) U (G,B) =
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~ TN
(05,0.2) (0.5, 0.4) (0.7,0.1)
(0.8,0.1) (0.4,0.3) (0.5,0.1)
(05,0.2) (0.3,0.4) (0.6,0.2)
(0.7,0.2) (0.6,0.1) (0.50.1)

N~ -
(F,AN(G,B) =

- "
(0.1,0.3) (0.1,0.6) (0.3,0.6)
(0.4,0.4) (0.2,0.3) (0.5,0.2)
(0.2,0.5) (0.3,0.6) (0.4,0.5)
(0.1,0.7) (0.2,05) (0.5, 0.3)

__ -
and

(F,A)° =

— T~
(0.2,0.1) (0.4,05) (0.6,0.3)
(0.4,04) (0.3,02) (0.1,0.5)
(0.2,0.5) (0.4,0.3) (0.2,0.6)
(0.2,0.7) (0.1,0.6) (0.3,0.5)

N~ -

3.1.Cardinality of a Fuzzy Soft Matrix:

For a finite fuzzy soft matrix (F, A), the
Cardinality |(F,A)| is defined as,

|(F,A)| = Yxeu llij(X) = X(F,A).
And its relative cardinality ||(F, A)]| is,

I(F,A)
16

ICE, )l =

2265

3.2.Set Cardinality of a Fuzzy Soft
Matrix:

We define for a finite fuzzy soft matrix (F,
A), the Set Cardinality [(F,A)| is defined
as,

I(F,A) = ) expF(e)

ejEA
Example:

Let X={hy, h,hsh,} be the set of houses
under consideration and U = {expensive
(e1), near by city (e,), cheap (e3),
beautiful (e,)} be the set of parameters.
Consider the fuzzy soft matrices (F, A) and
(G, B) where A={e;,e;e3} < U. Then

(F.A)=

(0.6,0.3) (0.6,0.2) (0.5, 0.4) (0,0)
(0.9,0.1) (0.8,0.1) (0.6,0.3) (0,0)
(0.7,0.2) (0.9,0.1) (0.5,0.4) (0,0)
(0.5,0.4) (0.7,0.3) (0.9,0.1) (0,0)

I(F'A)I = ZeijEA eXpF(el]) = 33

3.3.Degree of Subset hood of Soft
Intuitionistic Fuzzy Matrices

Definition.

Let X be a Universal, U be a set of
parameters and let (F,A); and (G, B)j are
two soft intuitionistic fuzzy matrix of X.
Then the degree of subset hood denoted by
S (A, B)j is defined as,

1
|FA,

S (4,B); = {Eml, -

¥ max{0, (F, A);, — (G, B)Iu}
where

IF, Al7, =3 14 ()
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IF,Al; =% y4(x)
G, Bl;, =% 15 (x)

1G,Bl;, =% 75 (x)

and

 (8,A), , = L

~ 1GBk,

@B, -
Y max{0, (G, B);, — (F, A)iu}
Example:

Let X={h;, h, h3 h,} be the set of houses
under consideration and U = {expensive
(e1), near by city (e,), cheap (e3),
beautiful (e,)} be the set of parameters.
Consider the fuzzy soft matrices (F, A) and
(G, B) where A, B c U.

Then (F, A) =
\

r(0.8,0.1) (0.8,02) (0,0)  (0.6,0.4)
(0.9,0.1) (0.7,0.2) (0.4,0.5) (0.5,0.4)

(0.8,0.1) (0.5,0.4) (0.2,0.7) (0.6,0.3)
(0.7,0.2) (0.6,0.2) (0.1,0.7) (0.4,0.5)

k J

and (G,B)=

- N
(0.8, 0.1) (0.9, 0.1) (0.6,0.3) (0.7,0.2)

(0.9, 0.1) (0.8, 0.2) (0.8,0.2) (0.6,0.3)

(0.9,0.1) (0.8,0.2) (0.4,0.6) (0.9,0.1)

(0.8,0.1) (0.6,0.3) (0.8,0.1) (0.7,0.2)
_ J

I(F,A)I = ZeijEA eXp F(el]) = 32

I(G, B)I = ZeijEA eXp G(el]) = 35

2266

(F, A) - (G, B) = (-0.1, 0, -0.1, -0.1)

&(A B) = i{s.z — ¥ max{0, (0.1, 0,

~-0.1, -0.1)}} =1 and

&(B,A)=
%{3.52max{o,(o.1, 0, 0.1, 0.D}}

=0.9143 =0.9.

4. Conclusion:

In this article, we have explained a very
important consistency principle to Degree
of Sub matrix hood of the fuzzy soft
matrix. In this paper the basic concept of a
vague soft matrix is recalled. We have
introduced the concept of sub matrix hood
of the soft fuzzy matrix as an extension to
the fuzzy soft matrix. The basic properties
on soft fuzzy matrix are also presented.
The null, union, intersection, sub matrix
and sub matrix hood as far as future
direction are concerned. It is hoped that
our findings will help enhancing this study
on fuzzy soft matrices for the researchers.

5. References:

[1] Zadeh, L. A., “Fuzzy Sets”,
Information and Control, 8, pp.
338-353, 1965.

[2] Molodstov. D.A., “Soft Set
Theory — First Result”, Computers
and Mathematics with
Applications, Vol. 37, pp. 19-31,
19909.

[3] Ahmad, B. and Kharal, A,
“Mappings on Soft Classes”
(Originally Submitted on 17" oct,
2008 to Information Sciences with
the title of *“Mappings on Soft
Sets” and was given MS#INS-D-
08-1231 by EES.

IJSER © 2013
http://www .ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 4, Issue 12, December-2013 2267
ISSN 2229-5518

[4] Ali, M. Irfan, Feng F, Liu, X, [11] Chetia, B., & Das, P.K,
Min, W.K. Shabir, M. “On some “Journal of the Assam Academy of
new opereations in soft set theory”, Mathematics, 2010,2,71-83.

Computers and Mathematics with
Applications 57 (2009) 1547-1553.

[5] Chen, D., Tsang, E.C.C,,
Yeung, D.S. and Wang, X., “The
Parameterization reduction of soft
sets and its  applications”,
Computers and Mathematics with
Applications 49 (2005) 757-763.

[6] Maji, P. K., Biswas .R, and
Roy, A. R., “Soft Set Theory”,
Computers and Mathematics with
Applications 45, pp. 555-562,
2003.

[7] Pei, D. and Miao, D. “From
Soft Sets to Information Systems”,
in Proceedings of the IEEE
International Conference  on
Granular Computing, vol. 2, pp.
617-621, 2005.

[8] T.J. Neog and D.K. Sut, “A
New Approach to the Theory of
Soft Sets”, in International Journal
of Computer Applications, vol. 32,
No 2, October 2011.

[9] Cagman, N. & Enginoglu, S.,
“Computers & Mathematics with
Applications”, 2010, 59 3308-
3314.

[10] Ruban Raj, S.& Saradha, M.,
“Properties of Soft Intitutionistic
Fuzzy Set” in International Journal
of  Mathematics Trends &
Technology, Volume 3 Issue 6 -
2012.

IJSER © 2013
http://www .ijser.org


http://www.ijser.org/



