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intelligence, and complex systems modeling.

of neutrosophic matrices.

Abstract: In this paper we have established some neutrosophic algebraic property, and subtraction addition and
multiplication operations of these matrices and commutative property, distributive property had been examine. We prove
that neutrosophic fuzzy matrices hold associative property with respect to subtraction operation. The results have further
been examined with suitable numerical examples. Fundamental operations such as addition, subtraction, multiplication,
and scalar multiplication are defined and analyzed within the neutrosophic framework. Additionally, properties such as
associativity, commutativity, and distributivity are examined. The study also introduces inverse and determinant concepts
for neutrosophic matrices, addressing computational challenges and potential applications in decision-making, artificial
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ADDITION OPERATION OF TWO

FUZZY MATRICES

Let us consider two neutrosophic fuzzy matrices as
(a1 +1b, a,+ Ibz) <c1 +1d, c,+ Idz)
a'g+1bq a4+1b4 ’ C'g+1dq C4+1d4

A= B=

NEUTROSOPHIC

Do max(ag, c,) + Imax(ba, da)l

SUBTRACTION OPERATION OF TWO NEUTROSOPHIC
FUZZY MATRICES

Consider two neutrosophic fuzzy matrices given by

Then we would like to define the addition of these two

matrices as A + B:[]
Where

D, max(fay, c,)| + Imax(by, dy)

x, +1y, x,+1y, L+Im; I,+1Im,
A_(x3 +I_’Y3 X4+Iy4) and B_<l3+1m3 l4+1m4>
xe +1y  xc + Iye le+Ims 1o+ Img

A- B =E, where @ are as follows

= max(|

a,,C2)

= max(|

as, c3)

+ Imax(|

by, d>)

+ Imax(|

bz, dz)

[Eyof min {bey, 1)

o] = min {f,, 1,

+ [ min{

V1, My

} + I min{

2, My

}
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E,| = min {ha, L} + I min{fys, mq where,
=min{px,, L} + I min{y,, m,} @ = min{|a11, C11}H’Imin{|b11. d11}| = Ixn + IY11|
i m%n{x;, L) +1 mm{ 5, Mgl @ = min{|a12, C12ﬂ+lmin{|b12, d12}| = Ix12 + IY12|
=min{xg, L4} + 1 min{lys, mq}
Since min{a, b} = min{b, a}. @ = min{|£121, 021}|+Imin{|bz1, dor Y =beos + Iv54]
MULTIPLICATION OPERATION OF TWO = min {2, Coo} tImin oz, dao = oo + Iy

NEUTROSOPHIC FUZZY MATRICES

= min{Imin{lbﬂ, d?1}| = L’C'n + IY21|
= min{Imin {[b'%z, d22}| = szz + IY'&2|

Consider two neutrosophic fuzzy matrices, whose entries
are of the form a + Ib (neutrosophic number), where a, b are

. . . I I
the elements of [0,1] and I is an indeterminate such that B =1, Xt Iy X 1y
n being a positive integer, given by G= ¥t Y21 X2 + 172, | and
X31 + 1Yz Xzp + Y3y
+1 +1 m,+In;, m,+In
A= (51 n Igl zz n 132)’ B= (ml + Inl mz + Inz) X1+ Iyi1n X2 +1y12
3 4 4 3 3 4 4 B — A 5 %21 +1y21 X2+ 1y, | = G,[ min(a, ¢) =
The Multiplication Operation of two Neutrosophic Fuzzy X317+ 1y31 X35 +1y3,
Matrices is given by min(c, a)]
Hence, A—-B=B - A.
+1 +1 +1 +1 ’
AB = (P1 + I‘h Pz + qu) (Z:l + 121 22 + 122) Now we have, G-C=(A-B)-C
i —— ? R * X131+ 1y11 X1+ 1y Ly +1Imyy Ly +1Imy,
[F11 = [max {min(p;, m,), min (p,, ma)]} + = %21+ Iy21 Xpz +Iyp | - | Ly + Imyy  Lyy + Iy,
1 max{min{(b1,n1)| min(bz, n'g)}-" X321 + Iy?‘l X32 + Iy"!Z l'g‘] + Imzn l’gz + Im'gz
: : =H (say),
[F:> = [max {min(p;, m,) , min (p,, my)l} + Véh;l’

I max {min {(|q1 ,n,)lmin(g,, 1)1l

[F,1 = [max {min(p;, m,), min (p,, m3)|} +
I max {min{(|qq, n,)lmin(gy, n)Y]

[F, = [max {min(p;, m,) ,min (p,, my)]} +
I max {min{(|qq, n,)min(g,, n )Y

Hence, AB = (Fn F12)_
21 22

m = min{bfn; l11|}+Imin{b’11; my 1|}:min{|‘111; ¢, by 1|}
+ Imin{lbn; d11;m11|}:|n11 + Ik11|

@ = min{ku,_luhﬂmin {b’1 2, M4 2|}:min{|a1 2,612, 14 J}

+Imin{|b1 2.d12,M4 2|}:|n12 + Ik, 2|

@ = min{l’_CZJJ_lZJJ}+Imin {b’21 ) m21|}:min{|az1 ,C21, lz1|}
+Imin{k)21, dys, m21|}:|7121 + Ik21|

H,,] = min {fezy, Lot +Imin {5, my2 =min {az,, c22, Ldl!
+Imin{|l_)22! d,,, mzz}zlﬂzz + 1k,

@ = min{bfm , lg1|}+Imin {b"«n , m21|}:min{|a?1 €31, l?1|}
+Imin{|bq1, das, m21|}:}n21 + Ik21|

PROPOSITION

The following properties hold in the case of neutrosophic
fuzzy matrix for subtraction
v A-B=B-A
v (A-B)-C=A-B-C)=B-C)-A=(C-B)-A.
PROOF. Consider three neutrosophic fuzzy matrices A, B
and C as follows.

A=|ay +1by; ay, + Ibzz), @ = min{ku,_lzﬂ}ﬂmin {IY'«:Z. sz}:min{hzzl C32, l?2|}
@1 +1bay  @ap +1bsy +Imin{|qu, d'zz;m'azh:}nzz + Ik22|
B= (CZI + Id21 Cop + Id22 and Ni1 + Ikll LSV + Ik12
C21+1d21 Cq2+1d22 (A_B)_C:H: n21+1k21 n22+1k22
Na1 +1kaq  Nay +1ka2y
B batImyy Ly +Imy, Next we have,
C=ly+Imy Ly +Imy, iy +1dyy cp+1dy,
l’“ + Im'“ 127 + Im"w B-C= <C21 + 1d21 Co2 + Idzz) -
a11 + Ib11 a12 + Ib12 621 + 1d21 CQ? + qu7
A-B= <a21 +1by  ap + Ib22> - hatImyg b +Img,
a3q + Ib'g»] azo + Ibgz 121 + Ile 122 + ImZZ =K (SaY)a
<C21 Fldy Cp +1dy, | =G (say), :min{lcﬂ,l11}|+Imin{|d11,m11}|:h711 +I‘J11|
Cz1 + Idan Czy + Id'{7
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= min{;z, L }Imin{d;,, m1,1 = p1p + 1917
@ = min{kz1, ls JrImin {dy1, My Y= o1 + 124
= min {zz, Lo }Hmin iz, Mo} = P22 + 1d25)
= min{lcay, las }|+Imin{ldq1, Ma1 Y= D21 + 1qad]
= min{lcay, Loy }HImin {day, may ) = pap + 1g25)

C=

(0.3 +10.8 09+ 10.1)
02+703 0547104

02+10.7 024104y (024104 01+107y
A-B(04 4103 044103 (014103 o044 101)=LCD)

where,

= min {1, ¢4 }imin fbyy, dis )

min{0.2,0.2}+Imin{0.7,0.4} = 0.2+10.4

P11 Y19y, P+ 19y = min {a;,, ¢ 4+ Imin {byy, dis} =
We have, B—-C=K=[pz1 +1q21 P22 + 1G22 min{0.2,0.1}+Imin{0.4,0.7} = 0.1+10.4
Pa1 +1qay pap +1q , ,
] a;; :I 1:2 aiz 121 12 @ - mm{ﬂmm{m =
A - B - 0 (a21 +1by ay, + Ibzz) ; min{0.4,0.1}+Imin{0.3,0.3} = 0.1+10.3
A31 + 1bs;  a3p +1bs, @ = min{ + Imin

P21+ 1q21 D22+ 19z,
P21 +1Gzy  D2p +1Gas
where

min {2, psJ}-HImin (b, gy =min s, c11, L}
+Imin by, diy,my ]}

min {2, p1J}-+Imin {byz, g1l =min o, €12, 13}
+Imin {15, dip,my )

(pu +1qy, Pyt Iq12>

{b22, d2>} = min{0.4,0.4}+Imin{0.3,0.1} = 0.4-+10.1]

_[(0.2+10.4 0.1+10.4

D’(01+10% 04+101)and
_[02+10.4 0.1+710.4Y_

B'A’(01+m% 04+m1) D

Since, min(a, ¢) = min(c, a)
Hence, A—B=B - A.

v
min {2y, poif}-+imin by, g1} =min {laz1, 51, Ll Now we have,

+Imin {b,1, dyr, m )
min {5, pool}+Imin by, @z} =min{lazs, cz2, Lo}

D-C=(A-B)-C
:(0.2+10.4 0.1 +IO.4)_(0.3+10.8 0.9+10.1)
014703 044101 02+7103 0541704

E(Sa
+Imin{bys, dza, Mg} =min{0.2,0.2,0.3)+Imin{0.7,0.4,0.8} = 0.2+10.4

min {2y, padf}+Imin {bay, gz} =min{fazy, caq, L}
+Imin {bay, day, ma}

min {2z, pagl}+Imin {bay, Gz} =min {fazz, c2z, Lar}
+Imin {bsy, daz, mas}.

= Nn21 + Ik21 Nyo + Ik22
N34 + Ikcn Nao + Ikc;z

Therefore, A-(B-C)=F=(A-B)-C.

<n11 +1ky; nyy + Ik12>

NUMERICAL EXAMPLE

The following properties hold in the case of neutrosophic
fuzzy matrix for subtraction
v A-B=B-A
v (A-B)-C=A-B-0)

SOLUTION

Let us consider three neutrosophic fuzzy matrices as
A:(O.Z +10.7 0.2+ 10.4)
044103 044103’

(0.2+IO.4 0.1+10.7
014703 0447101

B=

) and

[E1J = min{0.2,0.1,0.93+Imin{0.4,0.7,0.1 = 0.1+10.1
E,J = min{0.4,0.1,0.2+Imin{0.3,0.3,0.3} = 0.1+10.3
=min{0.4,0.4,0.5+Imin{0.3,0.1,0.4} = 0.4+10.1

_5_l02+104 01+10.1
A-B-CO)=E=[2T0% 2O (1)
Next We have,

_[02+104 0.1+107\ ]
B'C’(o1+m? 04+m1)
0.3+170.8 09+10.1\_
(02+102 0§+104)’F(Sa3’)

=min{0.2,0.3)}+Imin {0.4,0.8] = 0.2+10.4
[F,J = min {0.1,0.93+Imin {0.7,0.1}{ = 0.1+10.1
[F,4] = min{0.1,0.2]}+Imin{0.3,0.3] = 0.1+10.3
=min{0.4,0.5+Imin{0.1,0.5} = 0.4+10.1

_v_l02+104 01+10.1
B-C=F (01+m% 04+m1)

_(0.2+10.7 0.2+10.4
A'(B'C)’(04+m% 0.4 + 10 2)

(0.2+IO.4 0.1 +IO.1)
014703 0441701

Where,
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=min{0.2,0.2,0.30+Imin{0.7,0.4,0.8} = 0.2+10.4
G15 = min{0.2,0.1,0.93+Imin{0.4,0.7,0.1}f = 0.1+10.1

G, = min{0.4,0.1,0.2+Imin{0.3,0.3,0.3 = 0.1+10.3
G2 = min{0.4,0.4,0.5)+Imin{0.3,0.1,0.5} = 0.4+10.1

_[02+104 01+10.1
Gf(nng 04+m1) ................. )
L.H.S-R.H.S

Therefore, A—(B-C)=(A-B)-C.
Hence Proved.

CONCLUSION

According the newly defined addition and multiplication
operation of neutrosophic fuzzy matrices, it can be seen that
some of the properties of arithmetic operation of these
matrices are analogous to the classical matrices. Further some
future works are necessary to deal with some more properties
and operations of such kind of matrices.
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