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Abstract

In this research, we presented the notions of fuzzy soft matrix denoted by (FSM) and
we provided the definition of (FSM) and we created some features the study of the definition
of transpose of (FSM) and then some properties of transpose of (FSM) after that symmetric
(FSM). The concepts are shown with numerical examples.
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1. Introduction

After Zadeh initially proposed the idea of fuzzy sets [1], some
authors studied fuzzy metric spaces ([7]-[9]). In 1999 [10], the soft sets theory is
given by Molodtsov. Also, a number of authors brought up the same idea as
fuzzy sets, soft sets and neutrosophic sets in different ways ([11]-[14]).
According to Tarrannum and Narappanavar [3], every soft induces a fuzzy soft
[2]. With the support of Matrix, they altered the fuzzy soft notion. Numerous
writers, including ([4]-[6]) In this study, (FSM) will be taken into consideration,
and some of its related properties will be examined.
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2. Definitions and Preliminaries

Definition 1: [2] A pair (F, E) is called a soft set over (U) iff U is a universe set
and E is a collection of parameters. P(U) defines the power set for U. Then F is a
mapping given by F: E - P(U).

Definition 2: [15, 16] Suppose that U be universe set of discourse and E be the
set of parameters I* be the set of each fuzzy setson U, let A € E and f: A - I*
A pair (fy, 4) is called fuzzy soft over U.

Definition 3: Assume that ACE, E is the collection of parameters, and U is a
universe set. Consider (FSS) the fuzzy soft set (f,, E) over U. So, a subset of
UXE is specifically defined as Ry = {(u,e):e € A,u € f,(e) . This is known as
the relation of (fy,e) where Mg,:U X E — [0,1] represents the membership
function. Here, Mg ,: (u, e) € [0,1] represents membership u €U and e € E if

(M;j = Mg, (u;, €)).

My My, .. My,
Which is called an m X n matrix [M;;] = Moy Maz o Mon
Mml MmZ an

A matrix [Mij], often known as a mxn (FSM) of FSS (fy,e) over U, is
defined. Therefore, we may use the matrix [Mij]mxn to uniquely characterize
that FSS.

n w N

Example 1: Consider U = {u,, 0,, U,, U,, U, U} consisting of a set of

parameters with respect to U where each parameter {€,€,,€3,€,} =E if A =
{€1,8,,833 S Eand f;(&;) = {(1,,04), (1,,0.3), (1,,0.6), (1,,0.5)} ,fa(&;) =
{(a,0.2), (1,,0.3), (1,,06), (i,,0.3)}, fa(&) = {(1,,06), {(,,0.5),
(ﬁ3,0.3),(i‘14, 0.7)} So, the fuzzy set (f,,e) is the collection of parameters
{fa(e1), fua(e,), fa(e3)}. Hence, the (FSM) can be written as

04 02 06
o3 03 05
Mi; = lo6 06 03
05 03 07

Definition 4: Let A = [Mg],§= [M{],€ FSM,,5,, . This relationship is

calculated byA U B = [max (M{, ME)], V¥ j and i.
Definition 5: Let A = [M{‘}-],E = [Mg-] € FSM,,,«, - This relationship is

calculated by AN B = [min (M{,ME)], v iandj.
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Definition 6: Let A = [M{‘;-],E = [Mf;],e FSM,,«n - Then complement of A
and Brepresented by A¢. This relationship is calculated by
A¢ = [v4] such that VI =1 — M#, ¥ iandj.

Definition 7: Let 4 = [Mi‘f-],l? = [Mf;] € FSM,,,«n - So maximum-minimum

product of two. (FSM) is referred to AB = [max (min (M#, ME))],¥ i and j.

Definition 8: Let A = [M{}T-] € FSM,,,«» and k be any scalar then the scalar

multiplication of (FSM) k4 is defined as k4 = [kMA] where 1> k>0.Vj
and 1.

Definition 9: Let A = [MA], B = [MJ], € FSMy,, . Then

M{L‘}(x)+ ME@)

A@B = {x, x € X}

Definition 10: Let A = [MA], B = [MJ], € FSMy,x,, . Then

A$§={X,/ (x)M (x):x € X}

Definition 11: Let A = [Mg-] ,E FSM . Then the transpose of A denoted by A”.
This relationship is calculated by A7 = [M4] V i and j.

3. properties of transpose of (FSM)

If A, B and C be three (FSM) if it the following requirements are satisfied:
1): (AUB)T=AT UBT,

(2): (ANB)"=A" N BT,

@): (AB) = BTAT.

4): kAT = kAT,

5): (AUB)@ )" = A@ O)" U (B@ ()T,

©6): (AnB)@0)" = Ad@ )" n (B@O)'.

Proof:

1:  Letd =[M#],B = [MF], C = [M§] be three (FSM). Then
AU B = [max (M3, ME)]= (AU B)" = [max (M}, ME)]. Again
AT = [M#] and BT = [M5] = ATUB" =[ max (M;},MB I

2: ANB = [min (M;j,MB)] = (ANB)" = [min (M}, ME)]. Again AT =
[M#] and BT = [ME] = ATNB" =[ min (M7, M7)]
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4 Let A = [M}] then kA = [kM]}
(kA" = kM = kAT = (kM}}). Hence (kA)" = kAT

1 5] A A ¢ g ~ ~ ~ M§+M5
5: AuB@C =M @ Mj; lfM ij ThenAUB@C=[T]$
a, A,
((A U B)@C)T [M M]l] :>(A@C)T [M]L';M]l] N (B@C)T —

mB+ MG

[~

2
A, yC
MA+ M5 = ME+ MS =(A@0)" U (B@()" = [@].Let us chose

5 0.05 0.25 0.15
ks.tk €[0,1] then we have, kA =10.25 0.1 0.15

0.15 025 0.2
0.05 0.25 0.15]

(kD)7 =

0.05 0.25 0.15
[0.25 0.1 0.25|,KAT = [0.25 0.1 0.25]. Let us consider three
0.15 0.25 0.2 0.15 0.25 0.2
(FSM) 4, B and C as
0.1 0.5 0.3 0.5 0.1 0.77 01 0.1 0.6
A= 04 02 0.5 B = 08 04 0.5 ¢ = 04 0.2 05
0.5 0.3 0.6|’ 0.2 03 04|’ 0.2 03 04
0.7 06 0.5 0.1 0.2 0.5 0.1° 0.2 0.5
Then
0.5 05 0.7 03 0.3 0.5
15 08 04 05| .75 A 0.6 03 0.5
AUB =105 03 06| AUBI@C= 1535 o3 o5 Henee
05 03 05 04 04 05

03 06 035 04
(AuB)@ O)" = [03 03 03 0.4]

05 05 05 04
01 03 03 03 01 0.5
o x_ |04 02 05 = ~_ 106 03 05
Againd@C = 155 g3 o5[adB@C= |5 g3 g4l Then
04 04 05 0.1 02 0.5
01 04 04 0.45 o 03 06 025 0.15
A@O)"=103 02 03 4|1,B@0O)"=(01 03 03 02
03 05 0.5 05 05 05 04 05
03 06 035 0.4
Hence (A@ C)' U (B@C) = [03 03 03 0.4l,and
05 05 03 05
0.1 04 025 0.15
Ae@edH'NnB@d)"™=01 02 03 0.2]
05 05 03 05

Definition 12: Let 4 = [M{}’-] € FSM,,xn and if m=n MA = MA then the matrix

Ais said to be symmetric (FSM) Stated differently, a matrix A w1ll be considered
symmetric
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0.1 05 05
0.5 0.2 0.5] is a symmetric
05 05 0.6

(FSM) if AT = A. For example A =

(FSM)

4. Propositions On Symmetric (FSM)

1: if Aand B two symmetric (FSM) then A U B is again a symmetric (FSM).
2: if Aand B two symmetric (FSM) then ANB is again a symmetric (FSM).

3:  if A be a symmetric (FSM) then kA is again a symmetric (FSM)

4: if Aand B two symmetric (FSM) then A@ B is again a symmetric (FSM).
5: if A and B two symmetric (FSM) then A$ B is again a symmetric (FSM).

6: if A and B two symmetric (FSM) then AT BA is again a symmetric (FSM)
7. if A, B and C are symmetric (FSM) then (AU B) $ C is again a symmetric

(FSM)

8: if 4, Band C are symmetric (FSM) then (ANB)$ C is again a symmetric
(FSM)

9: if 4, Band C are symmetric (FSM) then (A@§)$ C is again a symmetric
(FSM)

Proof: 1: if A and B be two symmetric (FSM) then AT = A and BT = B now we
are to show that AUB is again a symmetric (FSM).We have(AUB)T = ATUBT

Since AT = Aand BT =B Then ATU BT = AUB which implies that
(AUB)T = (AUB)

Example 3: Let A, B, and C be three symmetric (FSM) , s.t

01 05 0.3 05 0.6 0.8 03 05 06

=05 02 05|,B=]06 0.7 o.4lé=[0.5 0.6 0.4]

03 0.5 06 08 04 0.8 0.6 04 0.7
0.55 0.8 0.86 0.55 0.8 0.86
AUB =108 0.76 ,(AUE)T=[0.8 0.76 0.7]
0.86 0.7 0.92 0.86 0.7 092

From which clear AUB = (AUB)T
4: Let Let A= [M{}],B = [M]]] be two symmetric (FSM). Then it is
M{+Mf MA+MB

proved that (A@B)" = A@B. Here A@B —T and = (A@B)T L—1 ”
Since A and B are two symmetric (FSM) then M; A= = Mj; 4 Then (A@B)T
A@B

0.3 0.55 0.55

0.55 0.45 0.45
0.55 045 0.7

Example 4: A@B =

o 0.3 055 055
,(A@B)T =0.55 0.45 0.45].
0.55 045 0.7
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V05 030 024
Example 5: A$58 = |\/030 +0.14 +0.20|. Here
v0.24 020 +/0.48
V0.5 V030 +0.24
(A$B)" = |V030 V0.14 +0.20
V0.24 020 +/0.48
This implies A$B = (A$B)T and hence A$B is a again a symmetric (FSM).

~ 0.1 05 0.3 0.1 05 0.3
Example 6: A= (0.5 0.2 0.5]then AT =[0.5 0.2 0.5| be a symmetric
03 05 0.6 0.3 05 0.6

(FSM) then AAT is to be calculated.We have AA™ = [K;;] . Since, ky; = 0.5,
kip =03, kys = 0.5, ky; = 03, kyy = 0.5. kys = 0.5, kay =0.5, kg, = 0.5,
0.5 03 0.5
0.3 0.5 0.5]
05 0.5 0.6

kys = 0.6, AAT = Hence AAT is also a symmetric

(FSM).

Example 7: Let Aand B are two symmetric (FSM) then it is to be proved that
A" BAis again a symmetric (FSM). Here let AT B=[E;;] where E;; = 0.5, E;, =
0.5, E13 = 0.4, E21 = 0.5, E22 = 0.5, E23 = 0.5, E31 = 0.6, E32 = 0.5, E33 =

05 05 04
0.6. Hence ATB= E =05 0.5 o.sl and again if A"TBA=[G;;] then Gy; =
06 05 0.6
0.5, Gi; = 0.5, G;3 =0.5,G,; = 0.5, G, = 0.5, G,3 =0.5, G3; =0.5,G5, =
0.5 05 05
0.5,G33 = 0.6. And thus ATBA = G= [0.5 0.5 0.5|. Hence ATBA is again a
0.5 05 0.6
symmetric (FSM).
05 06 08
Proof: We have AUB = lO.6 0.7 0.5| Then it can be obtained that.
08 05 08
V015 030 +0.48]
AUB$C =|Vy030 +042 +020] If A, B, and C are symmetric

_ /048 +0.20 V0.56
(FSM) then AUB $ C is again a symmetric (FSM).

9:LetAd = Mf]‘,B M;; Band,C = M;; £ be three symmetric (FSM)

(Mf+m] ])M
2

Then A@B = "1 M” and (A@B)$ ¢ =
Since A, B and C are symmetric (FSM), then

A B C A
\/(ML-]-+MU)M”- 3 \/(M A+ MBM§
2 2
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this shows that (A@§)$ C is again a symmetric (FSM) for example A@B =
0.3 0.55 0.55
[0.55 0.45 0.45] and then it can be obtained that
0.55 045 0.7
09 0275 0.33
(A@§)$C==[a275 0.27 Q1%
033 0.18 0.49
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