YMER || ISSN : 0044-0477 http://ymerdigital.com

MT-ORDERING ON NEUTROSOPHIC FUZZY
MATRICES

S.Princy Christinal Esther’”, M.M.Shanmugapriya?

!Ph.D Scholar, Department of Mathematics, Karpagam Academy of Higher
Education, Coimbatore-641021, Tamilnadu, India.
2Professor, Department of Mathematics, Karpagam Academy of Higher
Education, Coimbatore-641021, Tamilnadu, India.

'E-Mail: princyrajamani@gmail.com,23E-Mail: priya.mirdu@gmail.com

Abstract

The objective of this article is to learn about the mT-ordering on Neutrosophic
Fuzzy Matrices (NSFM) as a disentanglement of the T-requesting on fuzzy frameworks.
A few identical circumstances for this ordering utilizing m-Moore Penrose inverse are
inferred. Further, that's what we demonstrate on the off chance that any two NSFMs
are under mT-ordering, its membership(T), non- membership (F) and
indeterminancy(l) fuzzy matrices are likewise under mT-order. Further, we
demonstrate that mT - ordering is indistinguishable for specific class of neutrosophic
fuzzy matrices.
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1. Introduction
Analysts in endless ample fields choose with the vague, estimated and exceptionally

lacking proof of showing vague information. As a result, fuzzy set hypothesis was
acquainted by L. A. Zadeh[ [1]. Then, at that point, the intuitionistic fuzzy sets were laid
out by M. A. Atanassov [2, 3] [2]. Appraisal of non-participation values is additionally not
drearily workable for the unclear explanation as in the event of enrolment esteems thus,
there exists an indeterministic segment whereupon reluctance continues. As an impact,
Smarandache [4] et al. has declared the idea of Neutrosophic Set (NS) which is an outline
of customary sets, fuzzy set, intuitionistic fuzzy set and so forth.

The issues in regard to a few minds of hesitations can't settled by the traditional
network hypothesis. That sort of issues are broken by utilizing fuzzy matrices. Fuzzy
matrices concurrences with just participation values. These matrices can't contract non
enrolment values. Intuitionistic fuzzy matrices (IFMs) reported first time by Khan,
Shyamal and Pal [4]

In [6], Kim and Roush have perceived a model for fuzzy matrices identical to that for
Boolean Matrices by spreading the max.min procedure on fuzzy variable based math F
=[0,1]. In [7], Meenakshi have determined different sorts of requesting on ordinary fuzzy
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matrices. Fuzzy matrices concurred with just participation values. These matrices can't
contract non enrolment values. In [8], Poongodi et.al have given the new portrayal on
Neutrosophic fuzzy matrices. In this paper, we declared mT-ordering on Neutrosophic
Fuzzy Matrices (NSFM) as an understanding of the T-ordering on fuzzy matrices.

2. Preliminaries:
In this part, a few rudimentary definitions and results wanted are given.
Definition 2.1.
A matrix C € Fy is known as to be regular that there exist a matrix U € Fy, to such
an extent that C U C =C. Then, at that point, U is called g-reverse of C.
Let C{1} = { U/ CUC = C}. F, signifies the arrangement of all fuzzy matrices of order
nxn.
Definition 2.2.
A matrix Ce Fy is known as right m — regular, assuming there exist a matrix U €
Fn , to such an extent that C™ U C = C™, for some sure whole number m. U is named as
rightm-ginverseof C. LetC{1"}={U/C"UC=C"}.
Definition 2.3.
A matrix Ce Fy is known as left m — regular, assuming there exist a matrix V € Fy
, to such an extent that C V C™ = C™, for some sure whole number m. V is named as left
m-ginverseof C. LetC ={V/CVC"=C"}.
Definition 2.4.
A matrix A € Fnis known as left m — regular if there exist a matrix Y € F, , such
that AY A™ = A™ | for some positive integer m. Y is termed as left m — g inverse of A.
LetA{1"}={Y/AYA"=A"}.
Definition 2.5
A matrix C e F, issaid to have a {1, 2, 3,4}inverse if there is a matrix U e F,to such
an extent that
® cuc=C
(i)  ucu=C
(i)  (Cu)'=cu
(iv)  (UC)'=uC

Then uis termed as {1, 2, 3,4}inverse of A and it is symbolized by ¢;f. The Moore-Penrose
inverse of C is symbolized by C*.
Definition 2.6.
The T ordering on any two fuzzy matrices C and D is well-defined as C 2 D iff CCT=
DCTand C'C=C™D
Definition 2.7

An neutrosophic fuzzy matrix (NSFM) C of order m x n is defined as
C=[Xap, <Cab), Clab)F, C(ab)r >Imxn, Where capyr, Capyr Capyr are called enrollment
work (T), the non-participation (F) work and the indeterminancy work (I) of Ua in C,
which sustaining the condition 0 < (c(ap)r,+ Cap)r, + Capyr ) < 3. For simplicity, we
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write C = [Cab]mxn Where  Cab = < C(ap)r, Clap)F, C(ap)r>- Let Nnsymbolizes
the arrangement of all nxn NSFM.

Let C and D be any two NSFMs. The accompanying activities are characterized for any
two-component ca, € C and da € D, where Cao = [c(ap)r, Clab)F, Cabyr ] @and dap =
[dabyr, dab)r, deapyi] are in [0,1] with the end goal that 0 <(c(ap)r + Cab)r, + Clan)r) <
3and 0 —<(d(ab)T,+ d(ab)F, + d(ab)l )> 3, thenab

Cab + dav = [MaX {C(ap)r,, d(apyr } MaX{c(ap)r » dapyr }» MIN{ C(ap)r, d(anyr 3}
Cab . dab = [MIN {c(apyr,s d(apyr }» MiN{C(an)r + dapyr 3 MaX{ C(any1, d(anyr 31
Here we shall track the elementary operations on NSFM.
For C = (Cab) =[c(anyr, C(ab)r, C(apyr] @Nd D = (dav) =[d(an)r, d(an)r, d(anyr 10f order mxn,
their total indicated as C + D is characterized as,
C+ D = (Co *+ dan) = [(camyr,* d@amyr ) (Capyr ¥ d@av)r ) (Capyr + deanyr DI
w(2.1)

For C = (Can)mn and D = (dan)nxp their product indicated as CD is characterized as,
CD = (ab) = Xe=1Cpk - dip
=Xh=1(c@or, damr ) Li=1(caor -dupyr ) k=1 C@aor . dupyr ) (212)
Lemma 2.8
For C, D € Nm
Q) If the row space of D contained in the row space of C then which is equivalent
to D = UC for some U € Ny
i.e. R(D) € R(C) & D =UC forsome U € N
(i) If the column space of D contained in the column space of C then which is
equivalent to D =CV for some V € W
i.e. C(D) € C(D) & D =CV forsome V € N
Lemma 2.9
For C € Nmn and D € N, the following hold.
Q) The row space of CD, which is contained in the row space of C, i.e. R(CD) <
R(C)
(i) The column space of CD, which is contained in the column space of D , i.e.
C(CD) c C(D)
Lemma: 2.10
For C=[Cr, Cr, Ci] € Nmn and D=[Dr, Dr, Di] € Nnm, the following hold.
(i) CT=[CrT,CeT.CiT]
(i)  CD =[C+sDr, CeDr, CiDi]

3. mT -Ordering on Nuetrosophic Fuzzy Matrices

In this segment, we deliberate mT-ordering on neutrosophic fuzzy matrices
(NSFM) as a simplificationdfthe T-ordering on fuzzy matrices. Also we prove that if any
two NSFMs are under mT- ordering then its membership, non-membership and
indeterminancy fuzzy matrices are also under mT-order. For this ordering some
equivalent conditions using m-Moore Penrose inverses are derived. Further, we prove
that mT —ordering is indistinguishable for certain class of neutrosophic fuzzy matrices.
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Definition 3.1.
For C,De WNn, The mT ordering C™'D is definedas C™' D iff
(C™MT'C™=(C™'™D ™ and
Cm(Cm)T =D m(Cm) T
Definition 3.2.
A matrix C=[Cr, Cr, C|] € ¥n s said to have a{l’r” , 2™, 3™ 4M}inverse assuming

there exists a matrix U € N, with the end goal that

chuc=Cc™

uc™u=uU

(C™U)™=C™U

(UC™T=UC™ for some positive integer m.
Then U is termed {1"", 2™, 3™,4™ } inverse of C and it is symbolized byC;*. Also C; is
termed it as the Right Moore-Penrose Inverse of C.
Definition 3.3.

A matrix C=[Cr, Cr, C|] € ¥n is said to have a{l’; , 2", 3™ 4™}inverse

assuming there exists a matrix Ue N with the end goal that
cucm=Ccm

uc™u=uU

(C™U)™=C™U

(UC™T=UC™ for some positive integer m.
Then U is termed {1, , 2", 3™,4™} inverse of C and it is symbolized by C;". Also C;" is

termed it as the Left Moore-Penrose Inverse of C.
Lemma: 3.4

Let C=[Cr, Cr, Ci] € N and D=[Dr, Dr, Di] € Ny thenC"'D < Ci™'Dr
CFIZTDF and C|kSTD|
Proof:
Let C=[Cr, Cr, Ci] € Nn and D= [Dr, Dr, Di] € WM.
Cc'D iff C™TC™=(C™'D™ and
C™C™T™ = D™C™" [By definition (3.1)
(Cm)TCm - (Cm)TD M e [CTm’ CFm’ C|m]T[CTm ’ CFm’ C|m] - [CTm 1 CFm1 C|m]T[ DTm ’ DFm,

Di"M]
< [(CMT, (CMT, (CMTLC™, C™, CM = [(C™), (CE™)T, (CM)T][ D™, De™,
Di"M]
Py [(CTm)T CTm’ (CFm)T CFm’ (C|m)T C|m] - [(CTm)T DTm, (CFm)T DFm, (C|m)T
Di"M]
Py (CTm)T Ci"m= (CTm)T DTm1 (CFm)T Cm = (CFm)T DFm’ (Clm)T Cm= (Clm)T
D™

Correspondingly, we have,
Cm(Cm)T - Dm(Cm)T Py CTm(CTm)T - DTm(CTm)T’ CFm(CFm)T - DFm(CFm)T’
C|m(C|m)T - (C|m)TD|m
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Hence C™'D < Cr™Dr , CFUDr and C/"Y Dy

Theorem: 3.5

Let C=[Cr, Cr, Ci] eNn, D=[Dr, Dr, Di] € #1 and C" exists. Then the succeeding
conditions are comparable:

: T

0) C™'D

.. T T T
(i) CTTZ Dr , CFWL Dr and C|TZ D

(i) C'C"=C'DMandC™C*=D"C*
(iv) C™=D"C*'C=CC'D"
Proof :
()< (ii) holds by Lemma (3.4)
(i) =(iii) Since c™"D « (C™'C™=(C™'D ™ and
Cm(Cm)T - Dm(Cm)T
C+Cm - C+Cm C+ Cm - C+(C+)T(Cm)TCm
=C*(CH™(C™'™D™ (By Definition 3.1)
=(cc"cr)pm
= C'D"
Similarly we have to prove C"C* = D™C*
(i) = (iv)C"C*=D"C* = C"=C"C*C=D"C'C
C'C"=C'D™ = C"=cCccfcm"=Ccc'D"

Corollary : 3.6
:
LetC,D e Nn. IfD<C andC "™ D then D" < Ci".

Proof:

.
Since D<C <« D'D=D'Cand DD"=CD" and

C™'D <(C™'C™ = (C™" D™ and
Cm(Cm)T =D m(Cm)T

To prove Di* < C,* its enough to prove C"D*C =C™
Consider, C"D*C = CC*D™ (D*C)

= CC* (D™D*D)

=CC*D™

=Ccm
Hence D/cC/".
Corollary : 3.7

.
Letc,DeN,. IfD<LC andC ™ D then Di*cCi.

.
Since D<C <« D'D=D'Cand DD"=CD' and

C"™'D <(C™'C™=(C™'D ™ and
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Cm(Cm)T =D m(Cm)T
To prove Di*cCi* its enough to prove CD*C™ =C™

Consider, CD*C™ = CD*D™ (C*C)

= DD*(D™C*C)
=D"C*C
=Cm
Hence D'cC/".
Theorem: 3.8
LetC,D e &, If C*"and D" both exist, then the following conditions are holds hood:
(i) c™'D

(i) CMDr, CEUDe and CDy
(iiiy C*C™=D*C™and C"C*=C"D".
(iv) D*C"C*=C*=C*C™ D*.

(v) (CTH™DD*=(CT)™=D*D(CT)™.

Proof:
Proof of (i) and (ii) holds from Lemma (3.4)
(i) cC*C"=D*C"C*C™"=D*C™ and
cm"cr=CcmC* C"D*=C"D*

(iv)Since C*C™ =D*C™and C"C* = C™D*

Consider C*=C*C™C*=D*C™C*

Consider C*= C*C™C*= C*C™D*
(V) (CT)mCm - (CT)mDm

= (C"™ D"D*B
=D*D(C")™D™
=D +D(CT) mC m
(CT)m =D +D(CT)m
Similarly (C")™ = (C"™D D*
Theorem 3.9. For C=[Cr, Cr, C], D=[Dr, Dr, Di Je( #)™ , if C™'D then
R(C™) < R(D™), (C™ < (DM and C™D'D = C™=DD* C" for each D* € D*{17}
and for each D*e D*{17}.
Proof: IfC"Y'D = C™=CD'D"™ = D"D*C ( By Lemma (3.6))
= C"=VD"=D"U, whereV=CYandU=XC
= R(C™ cR(D™ and C(C™) < C(D™ (ByLemma(2.9))
= C™XD =C™= DD*C™ for each D*e D{1""} and for each D* € D{1";} (By

Lemma 3.8)
Theorem 3.10. For C=[Cr, Cf, Ci], D=[Dr, D¢, DiJe( M)a™ , the following hold.
(i) cm'c
(i) C".'D and D".'C thenC™"=D"

(i) C.'D and D™'C then C'E
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Proof :
(i) C™Cistrivial.
(i)C™D =C"=D"CC forCeC*{1¥}  (ByLemma3.s5)
D™'C =D™=DC/'C™ for C/* € C* {1/} ( By Lemma 3.5)
Now, C™=D™C;*C = (DC;*C™C,*C = DC/*(C"C,*C) =DC*C™=D™
Hence, C"'Dand D"™/'C = C™=D"
(iii) C'D = C™=C"D'D=DD *C™ (By Theorem (3.9))
D";TE = D"=E™D*D=DD"E™ (By Theorem (3.9))
Let us consider (C™)" = D*D(C™) for D* e D*{1}
SinceC™ DandD ™" E , then we have
e m(Cm)T:_Cm(D +D(Cm)T

= (C™D*D)(C™T

= c™cmT (By Theorem (3.9))

= DMCMT (By Definition (3.1))

= (E"D*D)(C™T (By Theorem (3.9))
= E™(D*D(C™")

- Em(cm)T

and (C™T'C™=(CMTE™ for some (C™™=D *D(C™)"
Hence, (C™T =D *D(C™T with C"(C™)"==E™(C™T" and (C™T'C™=(C™)TE™
Therefore C"Y'E
Theorem.3.11. For C=[Cr, C¢, Ci], D=[Dr, Dr, Di]e(¥M:™, C™'D < (C™T ™ (D™T
Proof.
C"D < Cc™C™M'=D"(CM’
and (C™MTC™=(C™'D™
Consider, C™(C™ ™= D™(C™T
o [Cm(Cm)T]T: [Dm (Cm )T]T
< ECmMEnT=Ccmom’
Similarly, (C™)TC™ = (C™)TD ™<(C™)T(C™) = (D™)T(C™)
Hence C™'D < (C™ ™(D™)"
Theorem.3.12. C=[Cr, Cr, Ci], D=[Dr, Dr, DiJe(N)a(™, if C™'D then RC"RT ".'"RD"R”
for some permutation matrix R.
Proof:
Now, [(RCRT)™"(RCRNH™ =[(R™C™(RT)™"(R™C™(RT)™
= R(C™TRTRC™R”
=R(C™T(R'/R)C"R"
- R(Cm)TCmRT
= R((Cm)TDm)RT
= R((C™"R'RD™RT
= (R((C™)'RT)(RD™MRT)
=[(RCRN™"(RDR™)™
Hence  [(RCRT)™"(RCRT)™=[(RCRT)™"(RDRT)"
Similarly, (RCRT)™[(RCR™T = (RDRT)"[(RCRT)™]
Hence C".'D = RC™R™RD"R’
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Conclusion:

Ordering moralities are decisive for classifying and grading real world problems.
This article affords a distinct type of ordering named mT-ordering which has extensive
application in neutrosophic fuzzy matrices. This paper is an simplification of T ordering
in regular fuzzy matrices to mT-ordering on m-regular neutrosophic fuzzy matrices.
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