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1. INTRODUCTION

The fuzzy set (FS) was developed by Zadeh[28] to model these imprecise evaluations in the decision-
making process. As an extension of FS, the intuitionistic fuzzy set (IFS) is characterized by the
membership degree and the non-membership degree satisfying the condition that their sum is less than or
equal to 1 was developed by Atanassov [4].Fuzzy matrices were introduced for the first time by Thomason
[23], who discussed theconvergence of powers of fuzzy matrix. Fuzzy matrices engage in recreation to a
vital role in scientific development. The elementary and necessary fuzzy matrix theory is given. Instead,
the authors have solely tried to convey those essentially required to develop the fuzzy model. The authors
don't gift detailed mathematical theories to shape with fuzzy matrices; instead they need given exclusively
the required properties by method of examples. Some authors have presented a number of results on the
convergence of the power sequence of fuzzy matrices. Ragab et al[16,17] presented some properties on
determinant and adjoint of square fuzzy matrix. Kim and Roush [10,11] studied the canonical form of an
idempotent matrix. Hashimoto studied the canonical form of a transitive matrix.Adak et.al [1,2,3]
develops some properties of generalized intuitionistic fuzzy, fuzzy block matrices and distributive
lattices.Meenakshi and Kaliraja [10] have extended Sanchez’s approach for medical diagnosis using
representation of a interval valued fuzzy matrix. For decision making in fuzzy environment one may refer
Bellman and Zadeh [5].

Madhumangal pal and SanjibMontal [14,15] introduced the bipolar matrix and their algebraic operations.
Yager [25,26,27] recently proposed the concept of Pythagorean fuzzy set (PFS) which is characterized by
the membership and the non-membership degree satisfying the condition that their sum of square is not
larger than 1.Hesitant fuzzy sets can be used as a functional tool allowing many potential membership
degrees of an element to a set. These fuzzy sets let several membership degrees of an element to be
possible between zero developed by Torra [22].Neutrosophic logic and neutrosophic sets were developed
by Smarandache[19,20] as an extension of intuitionistic fuzzy sets. A neutrosophic set is defined as the set
where each element of the universe has a degree of truthiness, indeterminacy and falsity. They can be
determined independently and their sum may be between 0 and 3. Picture fuzzy sets were developed by
Cuong [8], Picture fuzzy sets basedmodels may be adequate in situations when we face human opinions
involving moreanswers of types: yes, abstain, no, and refusal. VVoting can be a good example of sucha
situation as the human voters may be divided into four groups of those who: vote for, abstain, and vote
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against, refusal of the voting. These sets let decision makers use alarger area for assigning membership,
non-membership, and hesitancy degrees.

Spherical fuzzy sets (SFS) were introduced by Kahraman and Giindogdu [13] as an extension of
Pythagorean, neutrosophic and picture fuzzy sets. The idea behindSFS is to let decision makers to
generalize other extensions of fuzzy sets by defining amembership function on a spherical surface and
independently assign the parametersof that membership function with a larger domain.

Fermatean fuzzy sets were introduced by TapanSenapati and Ronald.R.Yager[24] , this is an extension of
Pythagorean fuzzy sets. Fermatean fuzzy matrices were introduced by I.Silambarasan[21].

In this paper, we introduce the concept of Spherical fermateanfuzzy matrices. Also, give some operators
bringing to Spherical fermateanfuzzy Matrices. Also some properties are discussed.

2. PRELIMINARIES
This section presents the basic definitions.

Definition 2.1
Consider a matrix 4 = [(a;;)]  where a;; €[0,1]1 <i<mand1<i<n.ThenAisafuzzy matrix.
Definition 2.2

An intuitionistic fuzzy matrix (IFM) is a matrix of pairs A = [(a;;, a;;")] of nonnegative real numbers
aij,aij’ € [0,1] ,Satisfying 0< a;j + aij' < 1 for all |,j

Definition 2.3

Let a set X be a universe of discourse, A Pythagorean fuzzy set (PFS) P is an object having the form,
(¢x,P (1 (2),9,(x)) /xeX)) Where the function jz,:X - [0,1] and 9,:X —[0,1] such that 0 <

2 2
(Mp(x)) + (ﬁp(x)) < 1.up(x) and 9,(x) denote the degree of membership and degree of non-
membership of x € Xto P.

Definition 2.4

A Pythagorean fuzzy matrix (PFM) is a matrix of pairs A = [(aij,aij’)]mxn of nonnegative real
numberS, al-j,aij' € [0,1] , SatiSfying aijz + aij'z < 1 forall i, J
Definition 2.5

A Spherical Fuzzy Matrix (SFM) of order (m x n) is denoted by AS(an) and that of order(m x m), that
is square SFM is denoted byA We conclude that the SFM is of the formA =

S(mxm)*
[(aij,alfj,a;‘j)](mxn), where a;;, a;;, aj; are the Membership, Non-membership and Hesitancy of4;. Also

’

. - .. 2
satisfies the condition0 < al-jz +a;; + a;-*jz <1.

Definition 2.6

The SFM is of the formd = [(ay;, a; i

i a?j)](mxn)’ where a;;,a;;,a;; are the Membership, Non-

membership and Hesitancy ofA;.

Now Rz = \[1 —a;? — a£j2 - a;‘jz is called as a refusal degree of SFM.
Definition 2.7
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A Fermatean Fuzzy Matrix (FFM) is a pair A, = [(uaﬁ,vai}.)]( ) of non negative real numbers
mxn

3 3
Ha;»Va; € [0,1] satisfying the condition 0 < (ua”) + (vaij) <1, for all i,j, where Hay; € [0,1]is
called the degree of membership andvaij € [0,1] is called the degree of non-membership.
For understanding the FFM better, we give an instance to illustrate the understand- ability of the FFM.
We can definitely get 0.8 + 0.7 > 1 and therefore, it does not follow the condition of intuitionistic fuzzy
matrices. Also we can get (0.8)2 + (0.7)? = 0.64 + 0.49 = 1.13 > 1, which does not obey the constraint

condition of Pythagorean fuzzy matrix. However, we can get (0.8)3 + (0.7)% = 0.512 + 0.343 =
0.855 < 1, which is good enough to apply the FFM to control it.

Definition 2.8

A Spherical Fermatean Fuzzy Matrix (SFFM) of order (m x n) is denoted by AS(an) and that of
order(m X m), that is square SFFM is denoted byAF(mxm). We conclude that the SFM is of the

formdy = [(x7}, U:xihj)] ,» where X7, xj, xjj ! are the Membership, Non-membership and Hesitancy

ofAr. Also satisfies the condltlonO < (a7 )+ (xU) + (xu) <1
Definition 2.8

The SFM is of the formdy = [(xl], {},xi’lj)](mxn), where xU,xU,xl’} are the Membership, Non-

membership and Hesitancy ofAp.

Now Ry = xM) = (x) —(x is called as a refusal degree of SFFM.
Ap \/ ( ) ( l]) ( l])

3. OPERATIONS ON SPHERICAL FERMATEAN FUZZY MATRICES
In this section, we have defined some operations on spherial fermatean fuzzi matrices

Let us consider the Spherical Fermatean Fuzzy matricesAr andBy such that

( max(xl] \Vij ) min(x{lj,y{‘j),

5 _ 1
AFVFBF - < min [ ((max{xu 'yu D + (mm{xll’yll}) >]3

max(xu, yu)

( min(x[7, i), max (x5, yi),
1
AeheBr =y [ — ((minf{x, )" + (max{x?j,y}}})S)F,
L min(x{j, yi;)

()’ + 6 - Gy )(y:,“)) xyE,
[(1-Gm°) 6B + (1= ) 0 = () (ol

<y () + 08 - G o8)°),
(1= 8)) G + (1= ()°) o8 = )’ 1))

Multiplication by a scalar, 1 > 0

3]1/3
AVF®BF ==

1/3

5240



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 8, 2020

LAp = {[1 - (1 — (7 3)/1]1/3 ,y?jl' [(1 — (2 3)’1 B (1 — (xf 3 _ (xihj)3)/1]1/3}

A . Power ofdp, 1 > 0

- y1 3\ 3\4 3 3\AT3
A= 1= (- o) | |- o) - -0 - ay) ]

4. SOME PROPERTIES OF SPHERICAL FERMATEAN FUZZY MATRICES

In the section, we discussed some property of spherical fermatean fuzzy matrices

Let us consider the Spherical FermateanFuzzy matricesA andBy such that Ap = [(x]7, x5, x[%)] (mxn)and

Br = [} ¥ Y] ey thEN

(1) AFVFEF = EFVFAF

(ii). ApApBr = BpApAp

(iii). Ar @ Br = B @ Ay

(iv). A @ Br = Br ® Af

(V). /1(/11: o) [?F) = M ® 1B

(Vi). 11 Ar @ 1,Ar = (A @ A)Ap

(vii). (4 ® Br)" = 4" @ B,

wiii). A, @ A7 = A,

Proof:

(i). To prove AgVg Br = BpVEAg

max(x[?, y[7), min(x], yi),

1
ApVpBp = in [1 — ((max{x]", y{}’})z - (min{x?j,ylﬂj}f)_{
max(xihj,yihj)
max(y[}"‘, x{}‘),min(y{},x{‘j), )
1
= Vomin ) [1 = (Cmax{yi )’ + (min{yfs 2D U
max(y[},x{‘j) )

= EFVFAF
Thus AzVeBr = BpV AR holds.
(ii). To Prove ApApBg = BpAfAf
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min(x[7, yi7), max(xf, yi),

Ap/\pBr = max {[1 - ((min{x{}l, y{]’?}f + (max{x}},y[}}f}] ,}
min(xihj, y[})

min(y[7, x7), max(y}, x),

= imax {[1 — ((min{y, <))’ + (max{ys-,x?j})%]?}f

(M

min(yi’},x{’j)
— B, 4,
Thus AzApBr = BpApAp holds
(iii). To ProveAp @ B = By @ Ag
1
i @ B, = () + OB’ = G o)) oy

Ar © By 1/3

(1= ) @)’ + (1= ()Y 68) = (B )]
(G + @) = G ()Y vt
(1= ) o8 + (1= 08)) @)’ - i)’ ()]

=§F$AF

1/3

(lV) TO Prove KF ® EF = EF ® ‘KF

yi ((8)* + ) = ()’ o)*),
(1= 5 @) + (1= 63 08 = @)’ k)’
v (O8) + ()’ = O5) (x5)°)’.

(1= G5)’) )" + (1= 02)°) ()" = ) (=)’

:§F®KF

KF®§F= ]1/3

1/3
(V). TO Prove )\.(KF @ EF) = ml: @ lEF

1
(G + ) = Gy’ ) iy,

[(1=05) Geb)” + (1= G)) O = ) 0]

A(AF @ BF) = A 1/3
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- (1= (G + 03 - o)) ] iy
(1= (G + ) - ' o))}

{{( (G’ + 0 - @ o) - (1- O ))(xz;f)}l]
(1 (x )(y[}) +(le) (y,)

1 1
3

Mg @ 1B = {[1 ~ (1 — (7 3)A]§’xglja, [(1 — (I 3)/1 _ (1 — ()’ - (xl,hj)3),1] }
{[1 (- o) T ot (1= 6)) - (1- gy (y:;-f)T}

1/3

~~

1)

[1—(1—<xm>3)1 (1-687) - (1~ (1~ (x ) (- (-6 ))] nhyp
- (1= (1-0p") ) [(0- @) - (- ) - ) ] +
1[Gy - (- (ym - 08Y) ] |
|- - (- G
\ \ (- 057) - (1- 05’ (ym )

1 (=G (1= o) ot
_1/2

ﬂl(l—(xu ) (-0p >) [(1 SR
[1 ) )] 1

2
2

n
xlj yij ’

- (2= (G’ + oy (x)(y)))
_] (= () + o) - o))

{( (" o' - e 6m) - (1 0 )(x:;f)}l

\ (1 (xi} )(3’5) + (xl]-) (yu) J
By (A) and (B), A(Ar @ Br) = 2Ag @ ABg holds.

(vi). To ProveA; A @ A,Ar = (A D A)Af

1/2

Y

)
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A1AF @AZAF :{
@{[1—(1—(:«;;1 3l ] | (1 - G Vo (1-

<1—(1—(xﬁ3)hﬁ+1—(1—(x§3)M-—(1—(1—(x$3)h)<1—(1—(x§3)h)>,
(- [ e o
=) - -
[ - (- ) - ) -

nii+d;
ij

:{[1_(1_

(A4 + A2) 4
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S (h)’)”]

1= (= ) o[- ) - (- Gy - el ]Z}

N| =

|

N
*- (")
(1- G’ - 1))

W=

(x{}’-l 3)11”2]5'%7}11”2'[(1_ (xgl 3)/11+Az _( B (x ) B (x )/11+/12]3} 0)

{[1 (=) ] (1= Ga)’) T = (1= () - (o) )M]l} @

(V") To Prove (KF ® Ep)l = KFA ® EF}L

(AF ® BF)/1 =

I

Hl

A ~ A

AF ®BF =

{ s, (G + OB~ () O)°)
[(1-02)°) ai®

1= (G + 00 - G o))

- ((xlr;)3 + (yl'nj)3 - (xl])3(yl])3) (1 (yl])B) (xtf;)

—(1-GB)) ) + () (o)

A

(1 (x3}) )(y ) —(xu) (ylj) ]1/3}
gt (1= (1= G)' + 08 - () o)) ) ,

1/3

1

-~

I8

(®)

{xi’?l’ |1-(1- (xi’}-)g)lr’ (- G) - (1= G - (x"h"f)lr}
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1

® {y{,’-‘ﬂ, [1 ~(1- (yi",-)g)l] : [(1 - (:vz"})gz)A ~(1-(n)’ - (yi’})g)lr}

At (1= (- 6)") +1-(-00)") = [1- (- @) | [r- (- 00)) )"

) 1= (1= (1= 05" | (1= ) = (1= G = ()| “l

+{ 1-(1-(1- (xi”f)3)l) |(1- o) - (1- 68’ - (yi"jf)l] |
(=) - (- e - @) |- Y - (- e - o0°) )

[ v 1= (=) (- 09)) T
(- G3) (1= 00)°) = [ - G)°) - )] [(1- o0)°) - 6]

w%%bhﬁmﬁwﬁ—%ﬂmTf

U (1= (G)* + 08)° - Gy on)]| I
__I<1-—((x5>3+-<y5>3-(§5>ig;s>3)-—51-—gy5>3)<x5)3>‘1

L = (1= G)") by + ()" O7) )

By (E) and (F),(4; ® Bx)" = 4" ® B;" holds.

W=

(N

W[

1/3
J

(viii). ToProve Ap ' @ Ap2 = Ap 2

@M®Aﬁ_[ Tl J
(- G))" - (- )" - ")
®%¢P%%vﬁfrw—%ﬂhﬂkﬁﬁ‘%ﬂﬂﬁ

xplathe, [1 -(1- (x{;.)3)11 +1-(1- (x{;)3)12 - [1 -(1- (x{;f)h] [1 -(1- (x{;)S)AZ]F

) (1= )Y (- )" - (- ) - )] "
Ha- ) (- ) - (- ) - ')

~[(= ) - (1= - ) [( - ) - (- ) - )]
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N e o
(- G) ™ = (- Gy - )]
AF11+/12 _ XiT;MlHZ [ (1 — (=) )'11”2]5 s (8)
(- )" = (1= )’ - (xi"jf)wh]

By (G)and (H) A, @ A% = A"+

Proposition 4.1

holds.

Let us consider the Spherical Fuzzy matricesAg, Brand Cg of order m x n are defined as

Ap = (7 x5 5] ey B = (O Y5 ¥ ey @00 Cr = (2205, 25)] .y then satisfies the
conditions,

(1) Z\FVF (EFVF CF) = (Z\FVF EF)VF CF
(ii) Z\F/\F(EF/\FCF) = (KFAFEF)AFEF
(iii) ApAr (BpVE Cr) = (ApArBr )V (ApArCr)
(iv) ApVg (EFAF CF) = (Z\F VE EF)/\F(Z\F Vr CF)
Proof:
(I) To PI’OVEKFVF (EFVF CF) = (KFVF EF)VF CF
max(yf. ), min(yl 2
1
ApVr (BrVr Cr) = ApVE min {[1 — ((max{y}, z{?})B + (min{y{‘j,z{’j})s)]s ,}
max(yf, zl)
max(x[7,d7}), min(x, el}),
1
= min{[l — ((max{x{;l,fg‘})g + (min{X?j,gg})S)]S }
max(xfs, d%)
= [(dft, df, dft)] 9)
max(x[?, y[7'), min(x], yi),
1 -
(ApVE Bp)VE Cp = min {[1 — ((max{x[?, y[; }) + (min{xl-”j,yl-’j‘-})g)]3 ,} VE Cp

max(xl] yll)
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max(zi"]-l, dg-‘), min(xin]-, d{j ,
1
= Vomin ] [~ (Cmax(x2, 7)) + (minfeel, g2 )
max(xih]-,d{‘j)
= [(ar, dp, dt)] (10)
By (l) and (J),KFVF (EFVF CF) = (KFVF EF)VF CF holds.
(II) To Prove KF/\F(EFAFCF) = (KF/\FEF)/\FCF
min(y{]’-‘, ZZ;‘), max(y{}, zi"j),
Aehr(BerCe) = Rehvey o M 1= iy 2) + (maxlyg, )],
min(xlt, z[\)
( min(xff, pi} ), max(xfj, pf), )
1
_ , 3.13
- imax {[1 - “mm{xir}l' q?})?) + (max{x{‘j,rg}) )]3 ,}}
min(xl-hj, pg)
=@k (11)
( min(xl-’;-l, y{?), max(xi"j, y{}), \
1
- o - _ s - -
(RefeBe) e = imax {[1 ~ ((minfagp, y))" + (max{e, v ) }j ArCs

min(xihj, y[})

W[ =

min(pf}, z[}), max(pl, z}}),
1
=V max {[1 - ((min{qij,z{]'-’})z + (max{rl-’j,z{’j})z)]z,}
min(pihj,zihj)
= [(p[;-l, p{‘j,pihj)] .............. (12)
By (K) and (L), ApAs (By - Ce) = (ApAxBr)ApCr holds.
(iii). To Prove ApAg(BgVe Cr) = (ApApBg) Ve (ApAgCr)

( max(y[}, zij ), min(yij, z[}), )

ApNr(BeVe Cr) = Ap/r imin {[1 - ((max{y{]’-‘, Z}?})B + (min{y{‘j,zi"j}f)] ,}f
max(y{lj,zihj)

[V

min(x{}‘,u{?),max(xi"j,u{}),
1
Y omax {[1 — ((min{x[7, v{}‘})z + (max{x{‘j,w{]‘-})z)]z ,}
min(xl-hj,ug-)
=t ulu) (13)
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mm(xU yu) max(xU yu)
3 3 _ . 1
(AeArBr)Vr (ApArCr) = max {[1 = {(min{xi}, yjj }) + (max{xz}’yg}f)]g }

min(xft, %)
( min(x}, 2]} ), max(xf;, z[5), )
1
V <max [1 - ((min{x }) + (max{xl] Zu}) >]3
mm(xl-j,zij)

max (17}, ul}), min(1%, ufy),

1
=< min{[l — ((max{l{}l,ug.l})z + (min{lg-,ug-})z)]z ’}
\

max(llhj, uZ)

= [(ug-l, ug-,u?j)] .............. (14)
By (M) and (N),KFAF(EFVF Cp) = (KF/\FEF)VF (KF/\FCF) holds.
(IV) To PrOVEKFVF (EF/\F CF) = (A/p VF EF)/\F(KF VF CF)
min(yf}, z]7), max(y}, z1}),
— - o — 1
Ave (Bee Ce) = AeVey {[1 = {(min(y7 27" + (max(y, ) }
mm(xij'zij)
max(xl-"-"‘, rim), min(xl-”-, rin ,

= min {[1 — ((max{x }) + (mm{xl] t] }) )]2}

max (X h

= [ (15)
max (xl-’;?, yi’J’-‘), min(xinj, y{}).
1
(AF Vg BF)/\F(AF Vg CF) = min{[ ((max{xu Yij }) + (min{x{};y{}})S)]S ,}
max(xu yu)
( max(xij, 2} ), min(xfj, zj;), 1
1
e min{h ~ (el A + (i ) } f
\ max(xij,zij)
( min(x[;-‘,ri’j”),max(xi”j,rg ,

= min {[1 — ((min{xi’;‘, s[}‘})z + (max{xl] }) )F }
\

min(xihj, hl’;)

=[G (16)
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By (O) and (P), KFVF (EFAF CF) = (KF VF EF)/\F(KF VF CF) holds.
Proposition 4.2

Let us consider the Spherical Fuzzy matricesAg, B and Cg of order m x n are defined as
~ _ h ~ _ h ~ _ h - -
Ap = [(+]}, xinf'xif)](mxn)’ B = [(Yir;l;ylnj'yij)](an) and Cp = [(z{}‘,z{},zij)](mxn)then satisfies the

conditions,

(1) (KFVFEF) ©Dr CF = (KF ©Or CF)VF ((EF ©Or CF))

(ii) (ApArBr) ®r Cr = (Af ®r Cp)Ar ((BF ©Or CF))
(i)  (ApVeBr) ®r Cr = (Ar ®F Cp)Vr (( Qr CF))
(iv) (KF/\FEF) ®F Cr = (KF Qr CF)/\F ((EF Or CF))

Proof:

(l) To Prove (KFVFEF) @F CF = (KF ®F CF)VF ((Ep ®F CF))

max(xf}, y1}), min(x%, yi),

- = o 1 o
(ApVrBg) ©F Cr = min {[ — ((max{x{?, y[} }) + (min{x}"},3/1-3‘-})3)]3 ,} ®r Cr

max(ch, v1)
_ ()" + () = G (e )5 S (17)
(1= GY°) @) + (1= G’ (&)’ = (=) (z:;-f]“
[ (e - ey 1,
(1= ) ) + (1= G)) ()’ - (x:;f(zz;fF
(G5 + @) - o)’ (@ )_ izl
(=) 68 + (1= 0)°) ()’ - O )T

(Ar ®r Cr)Vr ((EF ®Dr CF))

5249



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 8, 2020

' wﬁwn+mwvﬂ& V(o) + (@) m»wnﬂ “
mm(x" i ViiZis),
\

( {(1 = (25)’) ()" + (1= (1)) () - (x{lj)?)(zgljf’}f ’ |
max 3 3 3 3 3 (
N (1= G o)+ (1= 0)7) @) - ) )
N Gmf—wﬂwﬁwbmWWW‘%ﬂﬁ7f |
_ (1-@) 08 + (1= 03 @)’ - o)

max(xl-hj, yl’;)

W=

(_

={ (G + @) = (e (2 )3 G2 1/3} ,,,,,,, (18)
[(1 - (Zij )(xij) + (1 - (xij )(Zij) - (xij) (Zij)3]
By (P) and (R) .(ArVBr) ®r Cr = (Ar @ Cr)Vr ((Br ®r Cr) Jholds.

(ll) To Prove (KF/\FEF) @F CF = (KF ®F Cp)/\p ((Ep ®F CF))

min(x[7, i), max (x5, yi),
- - < 1 <
(ApArBr) ©F Cr = ma {[1 ((min{x[}, y[; }) + (max{xU ) )]3 } Dr Cr

min(xfj, yf}

={ (5" G~ 60 e )3 ViZij. } ....... (19)
[(1 (Z )(J’U) + (1 (ylr]n) )(ZU) (yij) ( ij)3]1/3

(Ap ©r Cr)Ar ((EF ®Dr CF)) =
((y)+(z (3’)(2 )3 VijZi

Ar
i {[(1 — (2f} ) )+ (1 - ) ) ()’ - () (Zij)s]

{ (G + G = e ) ]
[(1 — (2} )(xij) + (1 - (i} )(Zij) - (x5) (25)315

1/3}
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max <

min (((x )+ (2

\
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= () (=)’

3

—
+ (max {[(1 - (ZLT]n
(1 - (ZLT]”

:{[(1—@

<mm{[(1—<zm3) (<8 + (1 () (5’ })
(1= GO0+ (1-05Y) E) - O'E” )
5+ (1= G)) @) - () ()]

3) (yl1)3 + (1 (leJn)S) (Zihj)3

mln(x y”)
)

-~ ()" (=)

(O3 + @) - i) (= )3 Y2
)(J’ )’ +(1 iy ))(Zij) - () (Zij)3]

By (P) and (R), (ApArBr) ®r Cr = (A @5 Cr)Ar ((Br @ Cr) Jholds.

(lll) To PrOVE(AFVFBF) ®F CF = (AF ®F CF)VF ((BF ®F CF))

( max(xl] yl]) mm(xU yU ‘

(AeVeBr) @ Cr = im {[1 ((max{xu Yij }) + (mm{xl] 3’11}) )]% }} ®r C

min <

p

\

e +<min{[(1— (5)") ()" + (1= (e8)") (o) -

{ (G + ()’
[(1-@))

(A ®r Ce)Vr ((EF Qr CF)) = {

max(xf, yft)
NERCIDE }
() + (1= ) ) - ) T
g, () + (25)° - (x?jf(zz;f)%f
(1= G3)") Gl + (1= ()" () = (e ()]
. { vz () + () - (y?,-f(z?,-f)% }
(1= @) 08 + (1= 03)) (&) - 68 (@)
max(x[F2t, yizln), min(xfizl, yizl),
(max{((x) + (1) - )’ (2)°). () + (2

(xl])3(zl])3]
= () ) (z)) ]

-1’ @)

)

[(1 B (23)3) (yll)3 + (1 (yl,)3) (Zij)

max(x ij y”)

1

il

@Y ) (0 + @ - O @) ) max (el i)

(20)

|

W[ =

3

~~
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_ xtz}, ((xf;)3 + (zi”j)3 - (Xinjf(zinj)g)%’ ...... (22)
(1= G)°) Gel)® + (1= ()) (2)° - )’ (@)°]

By (S) and (T), (KFVFEF) ®r Cp = (KF Qr CF)VF ((EF Qr CF))

(v) To Prove (ApAsBr) ®r Cr = (A ®p Cr)Ar ((Br ®5 Cr))

mm(xu yl]) max(x{‘j,y{l]-),

- o o 1 o
(ApArBr) ®F Cr = max{[ — ((min{x[}, y[; }) + (max{x], y}) )]3 } Qr Cr

min(xl, y[})
e ()" + G - oY ()Y
(1= @) 0l + (1= 1)) ()" = ) (2
et () + @) - Y )
(1= G5)) ) + (1= ) (B — G )P

...... (23)
]1/3

(Ar ®r Cr)Ar ((Br ®r Cr) ) =

N { v (00 + @) - B’ @)Y, }
(1= G2)) 08 + (1= 00)°) () = O )T

: m,_m m,_m
( min(xjjzi}, yij 2]} ), max (xjjzl}, yijzi;), )

[1 — ((min{x[? 2]}, y7} 2]; }) + (max{x]z], yliz13}) )]
max _— ((1 - (23)3) (xij) + (1 — () ) (Zij) - (xij) (Zij) >
\ (1=@)) o8 + (1 - 1)) (28) - )’ ()’
_ v () + @) -0 @R) o
(1= GB) 0 + (1= 01)°) &) - O )]
By (U) and (V), (ApArBr) ®p Cr = (Ar ®p Cr)Ar ((Br ® Cr) )holds.

CONCLUSION
In this paper, we have introduced the notions of Spherical Fermatean Fuzzy Matrix, addition and
multiplication operators. We have also discussed some of their properties.
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