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Abstract—The aim of this paper is to use matrix representation
of Fuzzy soft sets for proving some equalities connected with Fuzzy
soft sets based on set-operations.
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|. INTRODUCTION

E cannot always use the classical methods to solve

complicated problems in economics, engineering, social
sciences, medical sciences etc. because different types of
uncertainties are present in these theories. These days so many
theories are available to deal with such type of uncertainties,
such as, theory of fuzzy sets [1], theory of intuitionistic fuzzy
sets [2], [3], theory of vague sets [4], theory of rough sets [5].
Every theory has its own problems because of the inadequacy
of the parameterization tool of the theories. In 1999,
Molodtsov [6] initiated the concept of fuzzy set to deal with
uncertainties which is free from the above difficulties and later
in 2001 Maji et al. [7] gave a hybrid model known as fuzzy
soft set which is a combination of soft set and fuzzy set. They
introduce the concept of union, intersection, complement etc.
of Fuzzy Soft Sets and discussed their properties. These
results were further revised and improved by Ahmad and
Kharal [8]. Manash Jyoti Borah et al. [9] introduced the
notions of symmetric, transitive, reflexive, equivalence fuzzy
soft relations and discussed some related properties.

The theory of matrix is commonly used in the broad areas
of science and engineering. However classical matrix theory
sometimes fails to solve the problems involving uncertainties,
occurring in an imprecise environment. In [10], Yong Yang
and Chenli Ji, using a matrix representation [10], [11] of
Fuzzy Soft Set, discussed its properties and applied the same
in certain decision making problems. In [12] the notion of
Fuzzy Soft Matrices has been extended.

In this paper, by defining some more set-operations on
FSMxn analogous to [13], [14] defined for intuitionistic fuzzy
sets, an attempt has been made to derive some new results
based on these operations on FSM .

I1.PRELIMINARIES

In this section, we give definitions and notions (refer [12]),
to be used in our subsequent work.
Definition 1: Fuzzy Soft Set- Let X be an initial universal

set and E be a set of parameters. Let I5 (X) denotes the power
set of all Fuzzy subsets of X. Let ACE. A pair (F, A) is called
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Fuzzy Soft Set over X, where F is a mapping given by
F:A->P(X).

Definition 2: Fuzzy Soft Class - The pair (X, E) denotes the
collection of all Fuzzy Soft Sets on X with attributes from E
and is called Fuzzy Soft Class.

Definition 3:Fuzzy Soft Matrices - Let X = {Xy, Xo,.ceo..,Xm}
be the universal set and E = {ej, €y,.......en} be the set of
parameters. Let A — E and (F, A) be a Fuzzy Soft Set in the
Fuzzy Soft Class (X, E). Then we represent the Fuzzy Soft Set
(F, A) in the matrix form as:

Amn = |_aij men or simply by A = [a ijJ

where
~ pi (%) if ejeA
" 0 if ejeA

Here 1 (Xi) represent the membership of x; in the Fuzzy

Set F(e;). We would identify a Fuzzy Soft Set with its Fuzzy
Soft matrix and vice versa. The set of all mxn Fuzzy Soft
Matrices will be denoted FSM,,,, over X.

Definition4: Set operations on FSM,- Let A = laij men

and B = lbij men be two Fuzzy Soft matrices over the universal

set X.
Some set operations on FSM,,,, are defined as follows:

AuB =C= |_Ciij><n (1)
where
cjj = max (aij , bij) ,foralliandj.
AnB=C= lCiijxn (2)
where
¢, =min (a; , by ), for all i and .
AoB=C = lCiijxn (3)
where
C; =2; +bij —a; bij , for all i and j.
A.-B =C= |_Ciijxn (@)
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Theorem 2: If A = laij J B= [bij J € FSMpyn, then
{(AUB).(ANB)}@(A 0B)) $ (A#B) =(AS$B)

Proof: (A UB).(ANB) = Imax (ay.by) - [min (ay. by
= [max (ay.by) . min ey, by =[a; by

and

where
Cj = q; .bij for all i and j.
A@B =C = lCiijxn (5)
where
;=L (aj+by) foralliand]j.
2
A$B =C= o] (6)
where
Cij = \2j bj; , foralliandj.
A#B=C=|c;] @)
where
cj = 2a; by foralliand j,
ajj +bjj
for which we will accept that if a; = bij =0, then
ajj bj; 09
aj+by
aj + Db
A*B= | L _ (®)

111. EQUALITIES CONNECTED WITH FSMyxn

Theorem 1: IfA= [aij J B= lbij J € FSMupyn, then
{(AUBH(ANB)${(AUB)@ANB)}= A$B

Proof: (A U B)#(AnB) = [max (aijlbij)J# [min(aij'bij)J

_| 2max (ajj, by).min (@;, by) | _[ 2a; by
ajj+ by

max (a;, bj;) + min (a;, by)
(AuB) @(A A B) =|max (aij,bij)J@ | min (aij,bij)J

and

b;) + min (a;;, by) & bij
2 2
Thus

{(AuB)#(AnB)}S${(AuB)@ (AnB)}

[ s [
L) < nso

Hence the result is proved.

:{ max (a;;,
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{(ruB) (AnB)}@(AOB)

=l by] @ [ay +by —a;byJ= B Dy * 2+ By ~ 2 by

2
2

Now consider

{(AUB).(ANB)}@ (A 0B)) $ (A#B)

aj + by s 2a by |= | [ai + by
= 2 ajj + by; 2
= [,Jaij b'] ]:A$B

Hence the result is proved.
Corollary 1: If A= [aij], B= [bij] € FSMy, then

2 aij b”
a.ij + blj

{(AuB)#(AnB)}${(AUB)@(A N B)}
=({(AUB).(ANB)}@ (A 0B)) $ (a2B)=(A$B)

Proof: It follows from Theorems 1 & 2.
Theorem 3: If A = [aijj, B= [bijJ € FSMpy, then

(AoB)u(A@B)@(A-B)n(A@B)=(A@B)

Proof:

(A0B) U (A@B) = [ay+by-a;b; ] o [%}

aj+ by —
[max [aij+bijaijbij, 4 5 ”H = lay + by —a; by

ij+bu}

2
<o, 051] = b

and

a

(A-B)N (A@B)=[agby] n

1

[

1SN1:0000000091950263



Open Science Index, Mathematical and Computational Sciences Vol:8, No:8, 2014 publications.waset.org/9999735.pdf

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences
Voal:8, No:8, 2014

Now Consider

{(AroB)V (A@B)}@ {(A-B)N(A@B)}

a; + by —a; b+ a; by
= laij +bij _aijbijJ @ I.aij bijJ = { ij ij ij ~ij ij u}

:ai,-+bi;:2A@B,
{2}( )

which proves the result
Theorem 4: If A= [aij J B= [bij J € FSM e, then

{(A0B) N (A@B)} ${(A0B) N (A#B)}=(A$B)

+b

i
2
— a; + b;; —|a +b;
—{min [aij + by —ajby, — 2 ”H _{ . 5 "}

Proof: (A O0B) N (A@ B)= [ a

a; + by —aijbij] A [ 4

and

(AO B)f'\ (A#B): {min [aij + bij —a; b 22 bij J }

i =i ajj +bij
= | 2a;by
ajj+by

Thus

{AoB)n(a@B)}${A OB N (A#B)}

- ai'+bi' $ 2aijbij - Zaijbij = ’ab
[Jz J} Liﬁbij} [ ! IJ]

2+ by
Hence the result is proved.
Theorem 5: If A= [aij J B= [bij J € FSM e, then

aj + by

=A$B

{(A0B) U (A#B)}@{(A -B)n(A#B)}=(A@B).

Proof:
2a; by

(A 0B) U (A#B) =[ay + by —ayby]u {au}

_ 2a; b, _

= {max {aij + by —aj; by, aalirb” ] } = |_aij + by - a;; bijJ

ij ij
and
— 2a; by = | . 2a; by
= laij bj;
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Now

{(A0B)U (a#B)}@{(A -B)N (A#B)}

= la + by —ayby| @ |.aij bijJ: [a” Oy azijbij+ a“b”}

= F‘ij +bu} =A@B
2

Thus the result is proved.
Theorem 6: If A= [aij ] B= [bij ] € FSMpxn, then
{AOB)U (A$B)} @ {(A-B)N(A$B)}=(a @ B)
Proof:
(A0B) U (ASB )= [a; + by —ayby] U by |
= [max oy + b — 2 by, fay by |
= [ay + by —a by
and
(A.B) N (A$B) = [ayby]n[fayby| =[minfa by, a0, |
= lay by
Now

{AOB)U(ASB)}@{(A.B) " (A$B)}

_ _[a; +b; —a; b +a; by
= lay + by —ayby] @ [aubuJ‘{ — 2” — ”}

== es)

Thus the result is proved.
Theorem 7: IfA= [aijJ, B= [bijJ € FSMyn, then

(AuB)*(AnB)=A=*B.

Proof :
(AuB)=* (A e B)=lmax (aij, bij)J * [min (aij, bij)J
_{ max (aij, bij)+ min (aij, bij) }

| 2imax(ay;, by). min (ay, by )J+1f

=| a+ by = Ax B
Ziaijbij+1

Hence the result is proved.

IV. CONCLUSION

Manashm, Jyoti Borah et al. [12] defined some operations
on FSM such as union intersection complement etc. and
discussed their properties. In the present paper this study has

1162 1SN1:0000000091950263



Open Science Index, Mathematical and Computational Sciences Vol:8, No:8, 2014 publications.waset.org/9999735.pdf

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:8, No:8, 2014

further been extended by defining some more operations on it.
Further work in this direction is required to study whether the
notion put forward in this paper yields a fruitful result.
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