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Abstract The purpose of this paper is to put forward the
notion of intuitionistic fuzzy soft matrix theory and some
basic results. In this paper, we define intuitionistic fuzzy soft
matrices and have introduced some new operators with
weights, some properties and their proofs and examples
which make theoretical studies in intuitionistic fuzzy soft
matrix theory more functional. Moreover, we have given one
example on weighted arithmetic mean for decision making
problem.
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1. Introduction

Most of our traditional tools for formal modeling,
reasoning, and computing are crisp, deterministic, and
precise in character. However, in real life, there are many
complicated problems in engineering, economics,
environment, social sciences medical sciences etc. that
involve data which are not all always crisp, precise and
deterministic in character because of various uncertainties
typical problems. Such uncertainties are being dealing with
the help of the theories, like theory of probability, theory of
fuzzy sets, theory of intuitionistic fuzzy sets, theory of
interval mathematics and theory of rough sets etc. Molodtsov
[1] also described the concept of “Soft Set Theory” having
parameterization tools for dealing with uncertainties.
Researchers on soft set theory have received much attention
in recent years. Maji and Roy [3] first introduced soft set into
decision making problems. Maji et al.[6] introduced the
concept of fuzzy soft sets by combining soft sets and fuzzy
sets. Cagman and Enginoglu [4] defined soft matrices which
were a matrix representation of the soft sets and constructed
a soft max-min decision making method . Borah et al.[8]
extended fuzzy soft matrix theory and its application. Deli
and Cagmam[9] introduced intuitionistic  fuzzy
parameterized soft sets. They have also applied to the
problems that contain uncertainties based on intuitionistic
fuzzy parameterized soft sets. Babitha and John[11]
described generalized intuitionistic fuzzy soft sets and solved
multi criteria decision making problem in generalized

intuitionistic  fuzzy soft sets Rajarajeswari  and
Dhanalakshmi[10] described intuitionistic fuzzy soft matrix
with some traditional operations.

In this paper , we have introduced some operators on
intuitionistic fuzzy soft matrix on the basis of weights . We
have also discussed their properties . Finally we have given
an elementary application on decision making problem on
the basis of weighted arithmetic mean.

2. Definition and Preliminaries

2.1. Soft Set [1]

Let U be an initial universe , P(U) be the power set of U , E
be the set of all parameters and AC E. A soft set (f;,E) on
the universe U is defined by the set of order pairs

(fa-B)={(e, fa(©) : c€ E, fy(e) € P(U) }

where f; : E — P(U)such that fy(e)=¢ ife & A.

Here f, is called an approximate function of the soft set
(f4,E). The set f,(e) is called e-approximate value set or
e-approximate set which consists of related objects of the
parameter ¢ € E.

Example 1letU={ u; , u, , uz , uy} be aset of four
shirts and E = { white( e;), red (e;) ,blue (e3) } be a set of
parameters. If A :{61 , ea} € E.Let fy(er)={ u; , uy ,
Uz , uyg} and fy(ex)=4{ u; , up , uz}, then we write the
soft set (anE): {(61,{ U , Uz , Uz, U4}), (62,{ u ,
U, , uz})} over U which describe the “colour of the shirts”
which Mr. X is going to buy.

We may represent the soft set in the following form:

U white( e;) red (e,) blue (e3)
Uy 1 1 0
U, 1 1 0
Uz 1 1 0
Uy 1 0 0

2.2. Fuzzy set [6]

Let U be an initial universe , E be the set of all parameters
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and AC E . A pair (F, A) is called a fuzzy set over U where
F:A - P(U)is a mapping from A into P(U), where P(U)
denotes the collection of all subsets of U.

Example 2. Consider the example 1, here we can not
express with only two real numbers 0 and 1, we can
characterized it by a membership function instead of crisp
number 0 and 1, which associate with each element a real
number in the interval [0,1].Then

(ﬁ‘lsE) = { fA(el) = { ( ula'7) a(qu-S) ,(U3,.4) ,(U4,.2) }a
fa(er) = { (ug,.5) , (uy,.1), (u3,.5)} } is the fuzzy soft set
representing the “colour of the shirts” which Mr. X is going
to buy.

We may represent the fuzzy soft set in the following
form :

U white( e;) red (e,) blue (e3)
Uy i 5 0
U, .5 1 0
Uz 4 5 0
Uy 2 0 0

2.3. Fuzzy Soft Matrices (FSM) [5]

Let (f3, E) be fuzzy soft set over U. Then a subset of U x
E is uniquely defined by

RA :{(uae):ee Aau € fA(e) }a

which is called relation form of (fy, E) .

The characteristic function of R, is written by

Hr, :UXE > [0, 1], where pg,(u,e) € [0,1] is
the membership value of u€U for each e €U.

If w; = pg, (u;,€) , we can define a matrix

Hi1 Ma2 Hin
| H21 M2z Han

[ Jnxn=| : :
Hin1 M2 Mmn

which is called an m x n soft matrix of the soft set (f3,E)
over U.

Therefore we can say that a fuzzy soft set (fy,E) is
uniquely characterized by the matrix [W;],x, and both
concepts are interchangeable.

Example 3. Assume that U = { u; , u, , uz , uy, us,
Ug} isauniversal setand E={ e; , e, , e3, e,} isasetof
all parameters. fACS E={ e; , e; , e3} and

fA(el): { (ul 7'3)7 (u27'4) s (u39'6) > (u47'1)7( u57'6)7

(u67'5 }

fA(eZ): { (u17'2) s (u25°5) s (u35°7) > (u47'3) a( u59~7)a
(u67'1)}

falez)= { (ug,.5) , (u2,.2) , (u3,.5) , (u4,.6),(us,.7),
(u67'3) }

Then the fuzzy soft set (f4,E) is a parameterized family

{ fa(er), fa(ez), fa(ez)} ofall fuzzy sets over U.
Hence the fuzzy soft matrix [p;] can be written as

3 .2 .5 0

[.4 5 .2 o]
,|.6 7 .5 0|
il =17 '3 6 ol
[.6 7.7 OJ

5 .1 .3 0

3. Intuitionistic Fuzzy Soft Matrix
Theory

3.1. Intuitionistic Fuzzy Soft Matrix ( IFSM) [5]

Let U be an initial universe , E be the set of parameters and
AC E. Let ] Let (f4,E) be an Intuitionistic fuzzy soft set
( IFSS) over U. Then a subset of U x E is uniquely defined
by

RA :{(uae):ee Aau € fA(e) }a

which is called relation form of (f;,E) . The membership
and non-membership functions of are written by

r, :UXE->[0,1]and vg, : UXxE—> [0, 1]
where pp,:(u,e) € [0,1]and vg, :(u,e) € [0,1]are
the membership value and non membership value of ueU
foreache € E.

If (wy> vij) = ( Mg, (Ui€) 5 Vg, (U;,€) ), we can define
a matrix

[llij » Vij Imxn=

(M1,v11) (M2, vi2) (M1n> Vin)
(H21:V21) (sz:sz) (HZn::VZn) . which is
(Hm1;Vm1) uerVmZ) (Hmn,an)

called

an m x n IFSM of the IFSS(f;,E) over U. Therefore, we
can say that IFSS(fy,E) is uniquely characterized by the
matrix [, Vi |, x» and both concepts are interchangeable.
The set of all m x n IFS matrices will be denoted by
IFSM,,, x »-

Example4.LetU={ u; , up , u3 , ug , Us , Ug} is
a universal set and E = { e; , e, , e3 , e, } is a set of
parameters. fA={ e; , e, , e3} SEand

faCer)= { (u1,.3,49 , (uy,.54) , (uz,4 , .5 ,
(Ug,.6,.3) ,(us,.8,.1) ,(ug, .7,.2) }

fA ( ) ): {( U 9'45°5) 5( Uz 5’6 5'2)7( Uusz 5170) ’
(Ug,.6,.2),(us,.3,.4),( ug,.5,.4) }

fA ( €3 ): { (ul 7'6 5'2)7( Uz 5170) 5( Us 5’9 7'1)9

(uy,4,.2) (us,.6,.4), (ug,.7,.3) }
Then the IFS set (f,,E) is a parameterized family

{ fa(er), fa(ez), fa(e3)} of all IFS sets over U.
Hence IFSM [(y;;, v;;)] can be written as

(3.4 (45 (62 (00

|(5.4) (6.2) (1L0) (00

a5 @0 (9,.1) (00)

(G- vid)l =16, 3) (6,.2) (4.2) (00
[(8,.1) (3,4) (6.4 (00)]

(7,2) (5.4 (7,3) (0,0)
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3.2. Intuitionistic Fuzzy Soft Zero Matrix [5]

Let 4 =[(uf . v )€ IFSM,, x, .
Then A is called a Zero IFSM denoted by 0 =
u;}‘- =0 and v =0 foralliandj.

[(0,0)], if

3.3. Intuitionistic Fuzzy Soft p-Universal Matrix

An Intuitionistic fuzzy soft matrix of order m x n is said
to be an Intu1t10n1st1c Fuzzy Soft u-Universal Matrix if ,uU
=1and v =0 for all i and j. It is denoted by I .

3.4. Intuitionistic Fuzzy Soft v -Universal Matrix

An Intuitionistic fuzzy soft matrix of order m x n is said
to be an lntu1t1on1st1c Fuzzy Soft v -Universal Matrix if ,ul]
=0 and v =1 for all i and j. It is denoted by L.

3.5. Intuitionistic Fuzzy Soft Sub Matrix

Let 4 = [(uf , vi)l,
Then A4 is said to be 1ntu1t1on1st1c fuzzy soft sub matr1x of
B denotedby A € B if ul] < ul] and vA > vZ forall
iandj.

ij

3.6. Intuitionistic Fuzzy Soft Super Matrix

Let 4 =[] , v,
Then A is said to be 1ntu1t1on1st1c fuzzy soft super matrix
of B denoted by A 2 B if uff > pf and v < v}
foralliandj .

3.7. Intuitionistic Fuzzy Soft Equal Matrix
Let A =[] , vi)I, I
Then A is said to be equal B denoted by A = B if /,tf} =

ul] and vA = VU foralliandj .

3.8. Union of Intuitionistic Fuzzy Soft Matrices

Let A =[(u] . v{)].
Then Union A and B denoted by AT
U B [max {#l] 7.“'1] } min {V >

| B is defined as A
} Jforalliandj .

3.9. Intersection of Intuitionistic Fuzzy Soft Matrices

Let A= [(I’llj ’ vlj )] [(:u'l] > vlj~)] € IFSMan .
Then intersection A and B denoted by 4 N B is defined
as A 0 B = [min {ul} ,ul} b, max{vl] , } ] for all i
andj .

3.10. Complement of Intuitionistic Fuzzy Soft Matrix

Let A= [(ul v )] € IFSM,, x » Then Complement of 4
denoted by A0 defined as AO— [(v /j M) )] for all iandj -
€ IFSM,, x . Then De Morgan’s type results are true wh1ch

B 7[(:“1} ’ vl] ]E IFSIV[an :

[(.uz] > vlj )] € IFSMan :

[(:uz] > vl] ] € IFSMm)_(n .

[(.uz] ’ vlj )] € IFSMan .

can be written as:

a) (AT

b) (4 A

B)Y = A & B°

BO

o}
-
=)
Il
>
=
Q

Proof: a) For all i and j we have,

(AT B = (G . vi1 O [ . v’
:[rnax{'u_él.~ 7:“'5 },min{vi;,vg ]0

= (min{v] v} , max (uf uf} ]

:[(V{?'/itj )1nA [(vg,uf;)]

=A" A B o
The result b) can be proved in similar way ) i
Proposition2. Let A = [(,LLU , v‘;‘ 1. B = [(u lj vy

€ IFSM,,x, . Then i) (A° A ~0)0 - i OB ii)
(AT BY —AnB
i) (A0 +B°)Y =4 . B 11)(,40 BOY =4 +B
Proposition3. Let A =[(ufj , v{})] € IFSM,, x .. Then
a)((AO))O:Af)AﬁI:A
(I =1gAdRA=A
() =ThART=A
) ATA=A)VART=1
) ATTI=1T -

3.11. Intuitionistic Fuzzy Soft Square Matrix

Let A= [(,Ltl] ,vl] ] € IFSM,, y,. Then A is said to be
Intuitionistic Fuzzy Soft Square Matrix if m=n for all i and

Jj-
3.12. Intuitionistic Fuzzy Soft Row Matrix

Let A= [(ul] ,vl] ] € IFSM,, y,. Then A is said to be
Intuitionistic Fuzzy Soft Row Matrix if n=1 for all i and j.

3.13. Intuitionistic Fuzzy Soft Column Matrix

LetA= [(ul} ,v )] €IFSM,, x, .Then A is said to be
Intuitionistic Fuzzy Soft Column matrix if m=1for all i and

j-
3.14. Intuitionistic Fuzzy Soft Diagonal Matrix

Let A= [(ul} ,v )] € IFSM,, y,,- Then A is said to be
intuitionistic Fuzzy Soft Diagonal Matrix if m=n and i=j.

3.15. Max-Min Product of Intuitionistic Fuzzy Soft

Matrices
Let A = [(4 , v{)] € IFSMyxn, B = [(uf) , i)
€ IFSM,, x,,. Then the Max-Min Product of A and B

denoted by A * B 1s defined as A * B =[ max- m1n(/,tU,

ul] ) , min- max(vl] , ] foralliandj.

3.16. Scalar Multiplication of Intuitionistic Fuzzy Soft
Matrix
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Let A= [(ul], ]E IFSM,,, ¥, and k be a scalar .Then
the Scalar Multlphcation of Intuitionistic Fuzzy Soft Matrix
A by the scalar k denoted by k A defined as

i =[(k ufj,k v{j)],where 0 < k < I, forall i and

3.17. Operators of Intuitionistic Fuzzy Soft Matrices

Let A =[(uj , vi{)], B =[(uj , vj)] € IFSM,, x,, .
Then

IFSM € —[(ul] , Vi )] is called B

a) the “.”(product) operanon of A and B denoted by
C=4. B1fy5 =ujj . ,ul]andvc —vlj‘ + v —vlj‘
vg- for all i and j.

b) the “+’(Probabilistic sum) operation of A and

BdenotedbyC A+§ifﬂ5:u§+u5—u§.
u?- and v vljl . vg- for all i and j.

c) the “@ ’(Arithmetic Mean) operation of A and

_ L Y SO
B ,denoted by C = A @ B if#fj :%
A, B
”;—v” for all i and j.

d) the “@"” ( Weighted Arithmetic Mean) operation of
A and B ,denoted by C A @ B if ”icj =

i B
Wili + Wak;

and vg =

T

A
w1V +twa v . .
,vE =—4L 20 foralliandj. w; > 0,
w1 +wp ]

Wy >0
e) the “$” (Geometric Mean) operation of A and

B ,denoted by ¢ = A $ B if #5 = /#5--/15 and V5 =

vf} .vg for all i and j.
f) the “$"” (Weighted Geometric Mean) operanon of A

and B ,denoted by c = 4 $ B if ,uU =

(Y. uf yeayer ooz and vl -
1

((vg)wl.(vg yW2)witwz for all i and j. wy > 0, w, >
0

w1 +wy

g) the “X”(Harmonic Mean) operation of A and

B ,denotedby C = A x B if ul] =2. #”+#:E and vg =
qu‘ B 5 J Yy

2. foralliandj. w; > 0, w, > 0
vy +VU

h) the “x"” ( Weighted Harmonic Mean) operation of

- < ~ - = . +
A and B ,denoted by C = A " B 1f,ul-cj :(x//ll Vvté )
AT F
ﬂij ﬂij
+
vg = w} we forall i and j.
+
vA B
ij Vi

Example5. Let A
IFSM;3 y , , where

=[j , v, B =l , vi) €

(3,2) (4,.5) (3,4) (6,.4)
A=106.4 (5.4)|adB =|(4.2) (3.7
(5.3) (7,.2) (7,.1) (6,.4)

(3,4) (4,5)
(AT BY = |(44) (3.7 =AFEB
(5.:3) (6.4
Propositiond. Let 4 = [(u! , v/, B = [(uf , vE)]

€ IFSM,, x» - Then

) (@@ B')Y =4 @B i) (A°$" BY)° = 4 $v
B

iii) (4° ¥ B°)? = 4 x¥ B

Proof: Let A = [(uf , v, B = [(uf ., vE) €
IFSM,, x, and wy >0, w,> 0.
(A“O @” EO )0

=( [(Vl, 1@ [(Vl, ' D °

W1V +w2vB Wl/‘z/ +w2ul]
- [( W1+W2 ’ W1+W2 )]
_ W1k +w2u5 w1V +w2v5
_[( w1+ wy > w1+ wy )]
=A@ Bno

Similar proof for others.
PropositionS.( Commutative law)

Let A =[(uj , vi{)], B =[(uj , vj)] € IFSM,, x,, .
Then

i)AUB UAii)A+B =B+ 4
n)AnB—Eﬁ~ vVA.B=B A

Proof: For all i and j,

i) A GEZ[_(mafi{Mf;,Mg}:min{vg ,Vg N
:E(maf{ﬂg,ﬂf}},min{ vE vl ]

=B U A

Validity: Since 0< pf, pf < 1,0< v , vE < 1,
max (uf, pfy < Lymin { v v 1 <1

11) A n B _[(mln{ﬂya .ul]} mx{ vi‘? > ‘ViL]? })]

=[(min {uff, pf},max { v} , v )]

=BnA

Validity : Same as (i)

Validity: Same as viii) when w; = w,

Similarly , we can prove the other results and also the
validity.

Proposition6.( Commutative laws on the base of

weight) i i i i

Let A =[(uf , v{)], B =[] , vi)] € IFSM, x,, .
Then

VA @ B=B@" A

ii)A x¥ B=B x" A

iii) A$¥ B=B $4
Proof: For allland_] and w1 >O wy>0,

B
~ Wlﬂl +w2ul wlv +wov;
A w — i j i
@ [( W1+W2 > w1+ wy )]
_ [ (wzug +w1u3- w2V +w1v3 ) ]
wo+wq wo+wq
=B@" AnDO

Similar proof for others.
Pr0p051t10n7 ( Assoc1at1ve law)

Let A = [(uff . v, B = 1§ . v§).C
v{)] € IFSM,, x, . Then
VAUB)UC=AT(BUTC)

=[5 .
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iVANB)YANC=AR(BAC)
iidA+B )+ C=4A+(B+C)

W(@A.B). C=4.(B.C)
VA@B)@ €+ A@(B@C)

Vi) (A$B)SC = AS(BSC)

vi)(A 4 B)w C# A wx (B wx(C)

Proof : For all i and j,
1)(AU§)UC:[(max{u§,u§ },min{vg,

vE D10 1§ . vE)

= [ (max {(uf, uf ) uf 3, min {(v] v} ),
)

= [ Cmax {uf.(pff o opf )} min (v, (v,
v§) 1]

=AU (BUC)

Validity : Since 0< pff, uff . p5 < 1,0 v vl |
v§§1,

max{yg‘;,ug ,MS} < l,min{v{}~ ,vg ,/15 } <
1

i)(ARB)AC=[(min {uf, uf }, max { v ,

vE D1 A TG, vE)

_ : A B c A B

= [ (min {(u;, py5 )» pj + > max {( Vi , v )
vi DI

_ : A B c A B

= [ ( min {pf,( wj > p ) b, max { v, (v,
vi) DI

=AN(BAC)

Validity : Same as (i)
Similarly, we can verify the other results.
Proposition8. (Distributive law) Let A = [(uf; , v{)],

B = [l ,vE) and C =[(uf , v5)] € IFSM, 5, -
Then
VARNBUTC)=ANB)T(ARC)
iN)(AARB)JUC=ATCH)A(BTC)
i) A O(BAC)»=UATB)YAR(ATC)
W(ATB)YAC=ARNC)YT(BAC)
WARMNB)Y@C=A@C)n(B@C)
W(AAB)Y®C=AwC)A(BxC)
vi(ATB)+C=A+C)U(B+C)
viil)(AUB).C=@A .C)YT(B.C)
ix) AU(B@C)=AUB)@(ATC)
X)(AUB)w C=AxC)U(BxC)
x)A @(BUC)=A@B)U(A@C()
xilA @(BAC)=A@B)A(B@C)
xiii) A $(BTCH)=(A$B )T (A$C)
xi(AUB)SC=A$C)T(BS$C)
x)A (B@C)=A.BY@(A.C)
xvi) AU (B x C)=ATB )~ (ATC)
xvi) A x( BUC)=Ax B)U (A xC)
xviiy A $(BAC)=A$B)YN(AS$C)
xix)(ANB)SC=A$C)N(BSC)

Proof : Let A = [(u} , v)], B =[(uf ., vE)land C
=[(u§ . v5)IE TFSM,, x .

Then

iIYARMBUTC)

[ . viD] A [ (max{uf, uf}, min{ v§,vEH]

:[( min( u{} , max{,ug , /15-} ) , max (viﬁ , min{ vg , vg ]

ANB)YT(ANC)

= [ Cmin{ pf, pf} , max { v, v} )] O
[(min{ pf, w5} max { vj, viH]

:[( max (min{ /15‘- , ,ug} , min{ u{} , ,ufj} ) , min (max
{ v, : v 1) ) )

=[( max( ugj-, min{ /15, /15-} ) , min (v{;!, max { v{?,
)

=[(min(pf), max{pf, u} ), max (v}, min{ vfj,v§ )]

Hence ANBUTC)=ARAB)T(ARAC )o

ii)AT(BAC)

= [ > v O [ (min{uf, uf}, max{ v, v )]

=[(max(pefy, min{uf, u;} ), min (v}, max{ vfj,v§ )]

AUB)YR(ATC)

~:[(max{ ‘fg" ;fg-},min{ vf}, vg}] A [ ( max{ /Jg-,
pi},min { vy, vi1)]

:[~( mi1~1 (max{ /Jg- . /15 } , max{ /Jg-, /,15} ) , max (min
vl vy min { vl vE ] ~ ~

=[( min( ugj-, max{ /15, /15-} ) , max (v{?, min { v{?,
viml o ) o

=[( max( /f{j , min{,ug , /15-} ), min (viﬁ , max{ vg , vg ]

Hence, AU(BAC)~AUTB)YA(ATC).o

Similarly ,we can prove other results.

Example6. Let 4 = [(uf) , v{D)1, B =[wf , vi). C
:[(/,tf; , vg ] € IFSM; y, , where

vy max { v, vE )]

= [(3,.2) (4.5] 5 [(4.3) (6.2)] ~ _
4- [(.5,.3) ) R T R |
(6.3) (.5,.3)]
6.4) (7,2) 5

D AnETC) -0y (G- dnn)o0

(ARC)
Proposition9.(Laws of Idempotence on the base of
weight)

)A @ A=4
i) A wv A=A
i) A $¥A=4

Proof: Let A = [(ul , v{)] € IFSM,, x, .
Then foralliandjand w= w; = wp,>0,

ii) A x¥ A

=[(vw——w ,(v—= )]
7t 7 Tt T
Hij Ry Vij Vi

_ A A

_[(#ij > Vij J

=AnoO

Similar proof for others.
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4. Application of Weighted Arithmetic
Mean (A 4p) of Intuitionistic Fuzzy
Soft Matrix in Decision Making

In this section , we define arithmetic mean and weighted
arithmetic mean of intuitionistic fuzzy soft matrix.

4.1. Weighted Arithmetic Mean of Intuitionistic Fuzzy
Soft Matrix (AWAM)

Let A = [(ug- , Vjj)] € IFSM,, x,, . Then Weighted

Arithmetic Mean of Intuitionistic Fuzzy Soft Matrix A

i - i o Sawiud
denoted by Ay 4y is defined as Ayay =[ (Z"—w ,
j=1Wj
27:1Wj ijl' )]
27:1 wj ’
w;, for j = 1, 2, ..., n are respective weights for

membership and non-membership value .

Note: . Arithmetic Mean (A.M.) of Intuitionistic
Fuzzy Soft Matrix : Let A = [(ul , v/])] € IFSM,, x, .
Then Arithmetic Mean of Intuitionistic Fuzzy Soft Matrix
A of membership and non-membership value denoted by

Y B
Ay s defined as Ay = [ (2L B ) hen

weights are equal .

Input : Intuitionistic fuzzy soft sets with m objects , each
of which has n parameters.

Output : An optimum result.

Algorithm:

Step- 1: Choose the set of parameters.

Step -2: Construct the intuitionistic fuzzy soft matrix for
the set of parameters.

Step- 3: Compute the weighted arithmetic mean of
membership and non-membership value of intuitionistic
fuzzy soft matrix as Ay -

Step-4: Choose the object with highest membership value.
In case of tie i.e. when more than one object with same
highest membership value , choose the object with highest
membership value as well as lowest non- membership value.

Example 7. Suppose a company A produces five
different types of cars c;, ¢y, c3, €4, 5 such that U= { ¢y,
€y, C3, €4, c5 } and E = { ey (comfort) , e, ( good
mileage ) , e3( good power steering ) } be a set of
parameters . Suppose Mr. X is going to buy a car and an
intuitionistic fuzzy soft matrix is constructed on the basis of
the parameters as follows :

[(54) (6:2) (5.2)
(9,1) (5.1) (4,.3)
A=1(6,.2) (5.4) (7,2)
[(6,2) (8.2) (6 .4)]
(4,.3) (6,2) (5,.1)
(.533,.267)
(.6,.167)
Ay = | (6,:267) | oo ),
(.667,.267)

(5,.2)

If we prefer to “comfort” of the cars and
weights .8 , .1 , .1 are given on the parameters “comfort” ,

“good mileage” , “good power steering” respectively, then
[(.5 1,.36)

(.81,.12)
(.6,.22)
(.62,.22)
(43,.27)

From the above results (1) and (2) , it is clear that if we
give equal preference , we have .667 is the highest
membership value of (1) . So ¢, car is most suitable for Mr.
X . But if we give more preference on comfort than other
parameters(good mileage, good power steering) ,then c;
car is the most suitable for Mr. X .

Awam =

5. Conclusion

In this paper, we have introduced some new operators on
the base of weights (weighted A.M, weighted G.M ,
weighted H.M ) and properties on intuitionistic fuzzy soft
matrix. Some of the associative laws and distributive
properties have been proved and verified with examples.
Some of the commutative laws and idempotent laws on the
base of weight have been proved. Lastly we have given one
elementary application for decision making problem on the
basis weighted arithmetic mean. This method can be applied
on other decision making problem with uncertain
parameters.

REFERENCES

[1] D. Molodtsov , Soft set theory — first result, Computers and
Mathematics with Applications 37(1999), 19-31.

[2] P. K. Maji , R. Biswas and A. R. Roy, Soft Set Theory,
Computer and Mathematics with Applications 45(2003),
555-562.

[31 P.K. Maji, R. Biswas and A. R. Roy, An application of soft
sets in a decision making problems, Computer and
Mathematics with Applications 44(2002), 1077-1083.

[4] Naim Cagman and Serdar Enginoglu, Soft matrix theory and
its decision making, Computers and Mathematics with
Applications 59(2010), 3308-3314.

[S] B. Chetia and P.K. Das, Some results of intuitionistic fuzzy
soft matrix theory, Advances in Applied Science Research
(2012),3(1), 412-423.

[6] P. K. Maji, R. Biswas and A. R. Roy, “Fuzzy Soft Sets”,
Journal of Fuzzy Mathematics , Vol 9, no.3 , (2001), pp.589
—602.

[71 N. Cagman and S. Enginoglu , Fuzzy soft matrix theory and
its application in decision making , International Journal of
Fuzzy Systems , vol.9 , (2012) pp.109-119.

[8] Manas Jyoti Borah, Tridiv Jyoti Neog, Dusmanta Kumar Sut,



9]

Mathematics and Statistics 1(2): 43-49, 2013 49

Fuzzy soft matrix theory and its decision making , IIMER,
vol.2 ,issue2 March-Apr, (2012) pp.121-127.

Irfan Deli, Naim Cagman, Intuitionistic fuzzy parameterized
soft set theory and its decision
making 1301.0454v1[ math.LO] 3 Jan 2013.

[10] P.Rajarajeswari, P.Dhanalakshmi, Intuitionistic fuzzy soft

(1]

matrix theory and its application in decision making,
International Journal of Engineering Research & Technology,
vol. 2, issue 4, April-2013 .

Babitha K.V. and Sunil Jacob John , Generalized
Intuitionistic fuzzy soft sets and its
applications,Gen.Math.Notes,Vol.7,No.2.December201 1,pp.
1-14



	1. Introduction
	2. Definition and Preliminaries
	3. Intuitionistic Fuzzy Soft Matrix Theory
	4. Application of Weighted Arithmetic Mean (,𝑨-𝑾𝑨𝑴.) of Intuitionistic Fuzzy Soft Matrix in Decision Making
	5. Conclusion
	REFERENCES

