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I. INTRODUCTION::

Let the IFM P of order m rows and n columns is in the form of P :[yij,< Piies Piigp >] ,where
P, and p;, are called the degree of membership and also the non-membership of y; in A, it

preserving the condition 0< p;, + p;, <1 .In intuitionistic fuzzy matrices, partial ordering is

significant. The idea of fuzzy matrix was first presented by Thomosan [2] in 1977 and it has
further developments by various researchers. Jian Miao Chen pioneered the partial orderings on
fuzzy matrices, which are comparable to the star ordering on complex matrices [3].After that, a
lot of works have been done using this notion. A.R. Meenachi [1] characterizes the minus
ordering on matrices in terms of their generalized inverses. Another novelty is the way she
defines space ordering [6] on fuzzy matrices as a partial order on the set of all idempotent
matrices in F,. Partial ordering is a reflexive, anti-symmetric, transitive crisp binary relation
R(X, X) [5]. The properties of this class of relations are denoted by the common symbol < .
Therefore, <x ,y> represents <x,y> € R and indicates that x comes before y. The symbol > [9]
denotes the inverse partial ordering R™ (X, X). We say that y succeeds x if y < x implying that
<x,y> € R™%. The symbols <", <@ and <® are used to denote the various partial orderings P, Q,
and R, respectively. In this Section I , As an analogue to the star ordering on complex matrices,
we start with the T inverse or reverse ordering on IFM. We explore different ordering on the IFM
using a variety of generalized inverses, including g-inverse, group inverse, and Moore-penrose
inverses, and we analyses how these ordering relate to T ordering[8]. We derive some equivalent
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conditions for each ordering by using generalized inverses[10]. Boobalan [11] has studied Some
Properties of Symmetrical Difference Over Intuitionistic Fuzzy Matrices. Boobalan Sriram [12]
have discussed Certain Properties of Intuitionistic Fuzzy Matrices. Additionally, we demonstrate
that these orderings are the same for a particular class of IFM. In section Il we study the minus
ordering for IFM as an analogue of minus ordering for complex matrix studied in [7] and as a
generalization of T- ordering for IFM introduced . We show that the minus ordering is only a
partial ordering in the set of all regular fuzzy matrices. Finally, we characterize the minus
ordering on matrix in terms of their generalized inverses.

1. INTERVAL VALUED T-ORDERING ON INTUITIONISTIC FUZZY
MATRICES

Definitions and Theorems

Definition:2.1 Interval-valued intuitionistic fuzzy matrix (IVIFM): An interval valued
intuitionistic fuzzy matrix (IVIFM) P of order mxn is defined as P = [X;j,< Piju,Pijv >]mxn Where pij,
and p;j, are both the subsets of [0,1] which are denoted by pij, = [PijuL.Pijuu] and piy = [Pijve.Pijvul
which maintaining the condition 0<pjjuu + Pijvu <1, 0=piju. + P <1 , 0 <pu <pw =1,0<pu. =
pw<1lfori=12,--mandj=12,--n.

Example2 Let F){<[o.2,o.2],[o.3,o.3]> <[0.2,0.3],[0.3,0.4] >}

<[0.2,0.3],[0.3,0.4] > <[0.2,0.2],[0.3,0.3] >

L

B <0.2,0.2> <0.3,0.3> B <0.2,0.3> <0.3,04>
- 1<02,02> <03,03>|"" [<0302> <04,03>

Definition:2.2 [3] For P,Q e(IVIFM)  the T-ordering P <' Q is well-defined as P<' Q &
(I)[P,uL ! PVL]T [PﬂL’ PVL] = [P,uL’ I:)VL]T [Q;;L’QVL]T and [PHL’ PVL] [P,uL’ I::'VL]T = [QyL’QVL] [PyL’ I::'VL]T

(D[P Pyl [Py Pl = [Py Pl [Qu:Qu]" and [Py, Pyl [Py Pul” = [Qu.Qu]

PPl

Theorem 2.1. Let P,Qe(IF) and Q" exists. Then the given conditions are equivalent,

) [Pa.Pul<IQu.Qul P Pul<Qu. Q]
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(i) [P PP P=[PL P TQu Qul [P PdPu, Pl =[Qu, Qu P P T
&[Py Pl P Pul=[Py Pl [Qu: Qul
[P PullPu. Pyl =[Qu QullPy Py T’

(i) [P PP P TQL Qul =[P, Pl =[Q,, QP P T'[Q,, Qul,
[P+ PP PuTTQuw Qul =[P P 1=[Q,u QullPuy P I'[Q: Quul

Proof: (i) = (ii) ,By (i) We have [P, ,P, T'[P,..P.1=[P,..P.T'[Q,..Q.] .
[PHU PVL][P,UL’ PvL ]T = [QHL 1 QVL][P,L[L’ PVL ]T

Then,
T
[P//L’ PVL]+[P//L7 PVL] = [PyL’ PVL]+[P;1L’ PVL][P;:L7 PVL]+[P;1L7 PVL] = [P,uL’ va]Jr ([P,u_’ PVL]+) [P,uL’ PVL]T [PyL’ PVL]

=[P P (P Pu]’) [P P T [Qu Qul =[Pt Pu T P PuIIP P T Q0 Qul

P P TP, Pl =[P P T [Q,, Qul

similarly, [P,.,P,[P,.,P. 1" =[Q,, Q. I[P, ,P.]" and

&P, Pl P  Pul=[Pu P T [Q,u: Qul s [Py PPy Pl =[Q,0, QP P T’

(i) = (iii) [P, P T [P, . P l=[P,. P I'[Q,., Qi ] implies
[PyL' P.= [PyL’ PVL][P,uL' PVL]+[P;4L' P. = [Pyu PVL][P;;L' PVL]+[Q;1L’ Q.. ] and

[P...P P, P ] =[Q, . QulP,. . P ] implies

P Pl =[P PP P T [P P ]=[Qu QP P T TP Py

similarly, [Py, Py 1P,y Py I 1Q,0: Qu1 =[Py P 1=1Q,. Quu [P,y Py T Q.0 Q]

(iii)= (i) By

PP =[P, PP P T 1Q, QL (P PP, P T ) P Pl = (1P PP PLT ) [Q,0Q0]
Then[P, P T (P, PuT’) P PuT P P 1 =[P P T (P Pl ) P PuTIQ, Qul

Hence [PyL’ P ]T [P,uL’ P.]= [P,uL’ P ]T [QHL ,Qu] and [P,uL' PVL][PHL’ PVL]T = [QﬂL ,Qu] [PyL’ P ]T
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Similarly,

[Pﬂu ) Pvu ]T [Ppu , Pvu 1= [PpU 1 Pvu ]T [Q;,U J Qvu ] and [Ppu ) Pvu ][Ppu , Pvu ]T = [Q,uU ) Qvu ][Pﬂu ) Pvu ]T

Theorem 2.2 . Let P,Qe ( IF) L f P and Q" exists., then the given conditions are equivalent.

m,

() [P PIS1Q QP Pu]IQu, Q]
(i)  [P..P PP I=IQ, Q1P Pyiland,
PP P, P T =[P, P 1Q,.. Q] &
[Py, Pl Py, Pul=[Q,,Qul TPy, Pyl.and
[Py, PullPu Pl =[Py, PullQ . Qul”
(i) [Q,.QuI TP, PP, P =[P .P.T =[P, PP, P Q... QT
[Qu. QulI'lPuy.PullPy. Pl =[Py Pyl =[Py . Pl [Py PullQ,u. Qul
(iv)  [P.,P.J PP IR, QT =[PP =[Q,, QI[P PP, P.T
[P Pl P PullQu, Qul =[Puw:Pul =[Q,u,QuI P P IPus,PuT
Proof: (i) = (iv)[P,..P, T [P, .P.]1=[P,..P. ] [Q,.Q,] implies
[P P TPy P 1=[P, P T[Q,.,Qu1Q,..Q.1[Q,. . Qul
Then, ()[P,..P. T [P, P = ([P, P T [P P )

= (19,0, QT 1R, Qu]) (P P T 1R, Qu]) =[Q,0 QuITQ, QP P T [P, Py ]

Hence,
[P,uL’ I:>vL ]T [P;IL’ PVL][P;IL' F)VL]Jr = [Q,uL’ QVL]+[Q;:L’ QVL][P;IL’ I:>VL]T [PyL’ PVL][P,uL' I:)vL]Jr

and [P, P, 1" ([P, P I[P, P T )T =[Q,.,QuI'[Q,.. QuIP,. P ([P, PP, . P T )+
Therefore [P, ,P, T =[Q,., Q. I'[Q,.,QuIP...P.T =[Q,, QuI [P, P IP,. P T

[P;,L’ PVL]T = [PNL' PVL]T [PﬂL' PVL][Q;[L’ Q\/L]+ by[PyL’ PVL][PHL’ va]T = [QyL’ QvL][PﬂL' PVL]T
Similarly,

[P;,u , Pvu ]T [P,,u , Pvu ][Q,,u ' Qvu ]T = [P;,u ) Pvu ]T = [qu ' Qvu ]Jr[P;,U ' Pvu ][Pﬂu ' Pvu ]T
(iv) = (i) By[P,..P ] =[Q,u, Qu I P, PP, P 1" [P, P T ([P, P’ )T

= [Q#u Qu I [PyL ' PVL][P,uL' Pu ]T ([P,uL Pl )T
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Then,

[P;;L’ PvL ]+ [PyL’ PVL] = [Q#U QVL]+[P;1L’ PVL][PHL’ PVL]+[P/1L’ PVL] = [Qyu QVL]+[P;1L’ PVL]

And

[P;,U PVL][PyL7 PVL]+ = [P/uL’ PvL][QyL ) QvL] " by[Pyu PVL]T = [P,uL’ |:>v|_]T [PyL7 PVL][Q,UL’ QVL] "
Similarly,

[P PuT P Pu]=[Q,. Q] [P, P,y] and

[P PullPuy Pl =[Py Py llQ,. Qul”

(i) = (i)

P P TP P = (P P T TP PL]) =([Qu . QuI P PL])

= (1Qu, QuTTQ,. Qu1IQ, QTP Pu]) =(IQu QI P ([Q, QIR Qul)

=(IP,. P TP, Pu]) [Q, QuI'1Q, QuI=[P, P T TP, P IIQ,. QT [Q,.. Q]
=[P,..P I[P, P IP,. P TIQ,. Q=[P P.]TQ,. Q4]

And [P, P, 1P, P, T =[Q,,QuIP,..P.I"

Similarly, [Py, Py ] [P Pl = [P P 1'[Q,0, Qu]

[Pu.PullPy Pyl =[Q.. QullPu.Pu T’

Thus (i) holds by Theorem 2.1 (ii)

(“) = (”I) By [P,ul_a P\/l_]+ [P,,Lf P\/L] = [QyU 1Qvu ]+[P#|_l Pv|_]l [P#L, I:)\/L]Jr = [P,,L’ PvL]+ [P,ul_a PvL]’ [Pyl_l I:)\/l_]+
= [Q;,U ' Qvu ]+ [P#L ] PVL][PHL J PVL]+

[P;,U PVL]+ [PyL’ PVL] = [P,uu PvL][Q,uU 1 Qvu ]+ = [Pﬂu I:)\n_]+ = [Pﬂu PvL]+ [P,uu PvL][Q/L,U ) QvU ]+

Similarly,

[Qu:QuI P PulPu P T =[P Pl =[P P T [P P [Q 0, Quu T

(i) = (i) By [Q,, Quu I" [P, R IP, P T =[P, P I" =[P P I[P, P l[Q, Quu I
Implies [P, P, 1" [P, Pl =1[Q,, QuI [Purs P JP.s Pl P, Pu 1 =[Q,, Qu [P, Py @nd
[P Pl [P Pl =[P, P 1Pt P T [P P dIQ,, Qul” =[P, P 1IQ, Qu T

Similarly, [Py, Py I[Py, Pu]=[Q,u,Qu] PPy ]. and

[P;:U J PVU][PIuU ) Pvu ]+ :[P,uU , Pvu][Qﬂu leU] "
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T T
Theorem 2.3. If[P, ,P, ]1<[Q,., Q. ].[Py ,Pu]l<Q . Q.1 then we have

() (PPl <IQ,, QT [Py, Py T <[Q,0, QT

(i) [PuPul <[00, QT PPyl <[Q,0.Qu

(i) Q. QT TP Pl <IQ,0.Qu T[Qu QP PIQ, QT Q.. Q, 110, Q. T
[Qu QT TP+ Py ] <[Q,00 Qs T 1,00 Qus T IPry Pay 1Q0 Quo T <IQ,0: Qu 1R, Qu T

V) Q. QuITPu.Pu] <[Qu,Qu I [Qu Qu P P]IQu . Qu ] Q0. Qu QL. QLT
Q0 Qu TP Pu] <[Q,0 QT [Qu: Quo 1Pty Pus Qs QT IQ,. Qs J1Q QT

V) [P PP PvL] <[Q,, QuI'[Q,, Qul[P. P IlP, P T ;[QﬂL,QvL][QyL,QL]T
[P PuT [P Pl S[QW,QVU] [Q.u:Qul [P PullPu P T ;[Q;U,QVU][QMJ,QU I

Vi)  [Po.P PPl T<[Q;L QuITQu. Qu LI, PP, P T Q.0 Qu IR, QT
P Pl Py Pl <[Qu0. Qo T 100 Quo 1Pty P IP.s P T Q00 Qu T[Qu, QT

(vii) if [Q,,Q,T'[Q,,Qu] =[Q,, Qu1Q,., Q.1 then [P, ,P I[P, ,P.]" =[P, , P T [P, P T
if [Q,u,QuT [Q,u:Qu] =[Q,:Qul'[Qu QI then [Py, PyT [Py, Pyl
=[PPl Py PuT

(viii) if [Q,,Q, ] =[Q,.,Q, ] then[P, ,P, 1" =[P, ,P, T
[Qu:Qu] =[Q,,QuT then[P,,,P,T" =[Py, Py T

(ix) if [Q#L,Q\,L]2 =0then[P,, P\,L]2 =<0,0>

[Q,,,Q. T =0then[P,,,P,,J* =<0,0>

0 if[Q,.Q.1=[Q,. Q. then[P, ,P, 1" =[P, ,P,]
[Q,u,Qul=[Q,,, Qul then[P,,,P 1" =[PPy ]

(xi)  if [Q,,Q,1=[Q,,Q,. Q. Q.1 then[P, ,P, 1=[P, P, I[P, ,P. T
[Qu:Qu1=[Q,:QullQ,u:QuT then[P,,,Py1=[Py, PPy, P T’
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(xii) if [QpL’QvL] = [QpL’ Qvl_]T = [QyL’QvL]s and [P,UL’ PVL] = [PIL[L’ I:)vL]T then [P,UU PVL] :[PIL[L’ P ]3
[Qﬁu 1Qvu 1= [Q;,U ’Qvu ]T = [Qﬂu 1Qvu ]3 and [P;,u 1 Pvu] = [Pﬂu 1 Pvu ]T then [P;,U ) Pvu] = [Pﬂu ' Pvu ]3

Proof: (i) and (ii) hold clearly

(ii1) ([Qu. QuI TP Pu) [Qus QuT P Pu] =[Pt P T'[Q, Qu1IQ, Qu I [Pi P ]
=[P, P I' P PP, P T [P P =[P, P T [P P IIP P 1T [Q, . Q]

=[P, Pl P, P JIQ,, Qu T'[Q, Qul =[P, P T[Q,, QullQ,, Qu T'[Q,0, Qul-

similarly[Q,., Q I'[P,v. P J([Pe. P T P Pud) =[Q0, Qu T [Q,0, Qu](IQ, QuT P, 1)
Thus, [Q,., QT [P, P10, Qu T'[Q,.. Q, ]

Similarly, we have [P, ,P,1[Q,,Qu]" <1Q,..Qu1[Q.0, Qu T’
Similarly,

[Qu QuT TP P ] <, Quo T 1,0 Quo T IPry Py Q0 Quo T <[Q,0: Qu 1R, QT
(V) ([Quu: QuI TPu Pud) [Qu QuI P Pul=([Pu P T TPt Pu )P Pu T [P, P ]
=[P, P T (P PuT") P P T TP P I=[P P T (P Pud”) [P P TIQ Qul
=[P, P (P Pu]) [Qu: QI Q,. QuI=[Q,. QT TP, P 1([Q,. QuI' P, PL])
=[Q,,Qu1 Q. QuI([Q,. QuI [P, P ]).

Thus,[Q,., QT TP,0. P 151Q,0, Qu 11Q,0,Qu]

Similarly, wehave [P, P, [Q,.. Q1" <[Q,, Qu JQ,. QuT
Similarly,

Q.. QuT TP Pl <[Qu. QoI TR0 QoL [P P TQu0 . QT Qs Qo JIQ,0. QT
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(V) ([PyL’ I:>vL ]T [PyL1 PVL])T [PyL’ I:)vL ]T [PyL’ PVL] = [PyL’ PVL]T [P,uU PVL][PyL1 PVL]T [QpL’ QvL]

= [PyL , PVL ]T [P;,L , PVL] [QyL ) QVL]T [Q/uL’ QVL] = ([P/u_v PVL]T [P;,u PvL])T [QyL' QVL]T [Q,uL’ QvL]

T

and [P, P, I' [P, P, ([P, P T [P, Pu]) =1, Q1" [Q,. QuI(IP,. P[P, P ])
Thus, [P, P T [P0, Pd <[Q,0, Qu I'[Q,0, Qu ]

;
Similarly, we have [P, ,P, I[P, P, 1" <[Q,.,Q, I[Q,..Q.T
Similarly,

[P P TP Pl <1Q,0. Qo TIQu0. Quo L[Puy Py TIP P T Q. Qu Q0 Qu T
W)(IP P T TP P]) [Qu Q'R Q=P P T (P PuT ) [Qu QuITQu Qul

= [P;;L’ va]T ([PyL’ PVL]+ )[P#L’ PvL]+[P#|_’ PVL] = ([PyL’ PVL]+[P//L’ PVL])T [P/[L’ PVL]+[P/1L’ PVL]

T

and [Q,,.. Qu T Q- QuI([Puu Pu T TP Pu]) =[Py P T TP P ([P P TP, P ])

simitarty, P Pl PP Pu] SIQ,0, QT IQ,0 Qu P P TP P 91Q,, QuIIQ QLT
P PuT P Pyl <100 Qu T 1Qu Qu L P Py TP,y T Q0 Q11,0 QT

Vii) [P, P T P Pud =[P PuT TP PuJIQue QuTTIQu Qu I TPyt PP P T

~ [P P T P P Qu T TR QT [P PP P T =[P, PP, P T

Similarly,if [Q,.,, QT [Qu Qu 1" =[Quu: Quo1'Quy Quo " then [Py Py '[P Ry T

“[Py P T P Py T’

vii)[P,.,P. 1" =[P, ,R I[P, . R IP, P T =[Q,, QuT [P, PP, P T =[Q,, QuT [P, P 1IQ, . Qu T
Q0 QI TP PuIIQu QT =[Qu0. QuI Pt Pu TP, P T =[P, P T’

similarly,[Q ,, Q1" =[Q,,. Q.1 then[P,, Py T =[P,y .PuT
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iX)[P,., P T =[P, P 1Q,, QT [Q,, QuIQ,, QuIIQ,, Qu '[P, Pl
=[P,.,P]IQ,, Qu1Q,, QuFIQ,., Q. I P, P, 1=<0,0,0>
Similarly,[Q,,,,Q,, ¥ =0then[P,,,P,,]* =<0,0,0>
X)IP, Pl =[P, P llQs Qul Q0 Qu Qs QullQ, QuI [P, P
=[P, P [Qu, Qul'[Q,: QuIQ,, QuI [P Pl =[P, P IQ,, QuI [P, Pl
=[P, P 1P PP P ]=IP, Py ]
Similarly,[Q ., Qu1=[Q,y, Q1 then[P,, . P, " =[P, . Py ]
xi) By[Q,.,Q,1=[Q,.,Q.1[Q,.,Q.T", we have[Q,,,Q, 1" =[Q,.,Q, ] and[Q,,,Q, 1" =[Q,., Q.1
Then [P, P [P, Pl =[Q,, QulP... Pl =[Q,, Qu 1[Q,, QuI'[P.. P ]
=[Q,.,QuIQ,.. QIP,..P. T =[Q,., Q1P . PP, P ] =[Q,, QT [P, P IIP, P T
=[P,..P.T =[P..P.]
Similarly, [Q,,,Quu1=[Q.u,QuIQ,. Qu] then[P,y, Py 1=[Py . Py 1P Py
XiD[P,., P T =[P, PP, P T [P, P ] =1Q,, QP P T [P PP, P T IQ,., Qul]
=[Q,1, QulIQ,, QuT [P, PP, P T Q,, Qu1=[Q,, QuIQ,, QT [Q,, Q1P P T[Q,, Q]

= [Q;,L ' QvL][PﬂL’ PvL]+[Q,u|_’ QvL] = [Q,uu QvL][QﬂU QvL]+[P,u|_1 PvL] = [PﬂLa PvL]

Similarly,
[QW 1Qvu 1= [Q;,U ’Qvu ]T = [Qﬂu 1Qvu ]3 and [P;,U ' Pvu] = [Ppu ' Pvu ]T then [P;,U ) Pvu] = [Pﬂu 1 Pvu ]3

I11. MINUS ORDERING ON INTERVAL VALUED IFM

Definition:3.1 For PE(”:)_M and Qe(IF)__the minus ordering as < s defined as (i)

[P;IL’ PVL] 2 [QHL ' QvL] = [P,uL’ PVL]i[P,uL’ PVL] = [P,uL7 PvL]i[Q,uL’ QVL] and [P,uL’ PVL][P/JL’ F)vL:r
= [Q,uL ' QvL][PyL' P.I" for some [PyL’ P.] € [P,A_' P.] {1}
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(D[P, Pul<IQu,Qul=[Puy,PuIPuy,Pul=[Pu Pl [Qu Qul and
[PpU ' PVU ][PpU ! I:)vU ]_ = [Qyu ’QVU ][P,uU ! I:)vU ]_ for some [PpU ! PVU ]_ € [P;;U ! PVU ] {1}

Theorem:3.1 For Pe(IF) and Qe (IF)_  the given conditions are equivalent

() P<Q
(“) [Pva PVL] = [P,,Lv PVL][PpL’ PVL]_[QpL' QVL] = [Q,uU QVL][P,uL’ PVL]_[PIL[L’ PVL] :[qu QvL][Pva PVL]_[QpL7QvL]7

[Pﬂu , Pvu 1= [Pﬂu ) Pvu][P;,U , Pvu ]_[Q;,U vau] = [Q;,U ) Qvu][P;,U ) Pvu]_[P;,u , Pvu] :[Q;,U , Qvu][P;,U ) Pvu ]_[Qﬂu ) Qvu I

Proof (i) implies (ii)

[PyU I:)vL] 2 [Q;;L ! QVL] = [PyU PVL]_[PyL’ PVL] = [P,uL1 PVL]_[Q,uL’ QVL] and [P/JL’ I:)vL][I:),uL’ F)vL]_
=[Q,.,Qu I[P, P.] forsome [Q,,Q, T €[Q,..Q.1{1]

Now, [PyL 1 PVL] = [Pﬂl_’ PVL]([P//L7 PVL]_[P,UU PVL]) = [PyL’ PvL][Pﬂu PVL]_[Q//U QVL]
[P//L ) PVL] = ([P,uL’ PVL][P/JL ) PVL]_ ) [P,,L ) PVL] = [le_ ) QVL] ([PyL’ PVL]_[P,UL’ PVL])

[P,,L’ PVL] = [Q;,L’ QVL] ([P,uL’ PvL]_[Pﬂu PVL]) = [Q,,L’ QvL][PyL’ PVL]_[Q,UL’ QVL]

Similarly,
[P;,U , Pvu 1= [PW ) Pvu][P/,U 1 Pvu ]7[Q/,u vau] = [Q/,U ) Qvu][P/,u ) Pvu ]7[P;,U , Pvu] :[Q/,U , Qvu][P/,u ) Pvu ]7[Q/1U ) Qvu 1

(i1) implies (i) Let

LetX = [P#L, PvL]’[PﬂL, PvL][PﬂL, P.T

[P P IXIP, P 1 =P, P ([P P [P, P I[P Pud )P, Pl

=([P,..P. P, P T P P D)IP, P T [P P 1=[P, . P 1= X €[P, . P, 1{L}
Now, X[P,., P 1= ([P, P T [Pt P IIP P )Pt P IIP P T [Q, 0 Qul]

= [PyL ) I:)v|_]7 ([PﬂL 1 PvL]i[PﬂL 1 PvL][P/,L ) I:)v|_]7 ) [P/JL ) PVL]i[QyL ) QVL]
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= ([P P T [P, PP P T )IQ,. Qul

=X[Q,.,Qu]

Similarly,[P, ,P, 1X =[Q,,,Q, 1X

similarly,X[P,,,,P,,] = X[Q,,. Q.1 and [P, P, 1X =[Q,,.Q,, 1X

Hence P <Q with respectto X e[P,,,P,, {1}

Theorem:3.2 Let P,Qe(IF) . If P<Q, then Q{1} c P{1}.
Proof:

P<Q=[P, P =[P, ,P.1IP,.,P. T [Qu . QuI=[Q, QulP., P T [P, Py ]

For [Q,..Qu] €[Q,.. Q. I{}

[P P, QuI [Pt P = ([P, PPt P T [Q,, Qu)Q,u . Que

=[P, PP P T ([Qu: QuIIQ,, QuT [Q, . Qul)[Pu Py T [P, P ]

= ([P PP, P T [Qu s QuI)IP, P T P P 1 =[P, P[P, P T [P P 1 = [P P ]
Hence, [P, ,P, J[Q,., Qu] TP, . P 1=[P,.,P ] foreach[Q,,Q,] €[Q,.,Q, 1{1}
Similarly, [P, Py 1[Q,u» Qu T P P ]1=[P,y Py ] foreach[Q,,, QT €[Q,y, Qu 1{Y}
Therefore, Q{1} = P{1}.

Theorem3.3 For P,Q e(IF)fmyn then the given conditions are equivalent

(HP<Q
()PP 1=P P IQ,, Q] [Q,1, Qu1=[Q,, Qu]IQ,, QuI TP, P ]
=[P,.,P. Q. QI TP, P Ifor all [Q,,,Q,] <[Q,., Q. ]{L}

[P Pul=[Puy,PullQ,u: Qul [Qu: Qul=[Qu: QullQuu: QuuI [P Pyl
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=[Py, PullQu,Qul Py, Pylforall [Q,,, Q] €lQ,,,Qu1{1}
(iDR(IP,.,P.]) = R([Qu. Q). C(IP,. P 1) = C([Q,, Q1) @nd[P, P, 1[Q, . QuT [P, P 1=[P, P, 1.

R([Py.Pu]) = R([Q,y:Quw]).C([Puy-Pis]) = C([Q, Qu1) and[P,, . Py 1[Q,4 . Quu T [Py Py =[Py . P 1

Proof:

()= (D[P, P ]1=[Q,, Q1P .P.TQ,.. Q] (By Theorem3.1)
=[Q,, QuIP,..P.T ([, Qu1Q,, Q1 [Q,.Qu])

= ([Qu1: QP P T 1Q,, QuI)Q, Qu I Q. Qu]

~[P,..P.JIQ,..Q.11Q,..Q,] (By Theorem3.1)
Therefore, [P,,,P, 1=[P,.P, 11Q,.,Q, 1 1Q,, Q.1  foreach[Q,, QT €[Qy0 Qu 1L}
Similarly, we have [P,,.P,1=[Q,,,Q,][Q,..Qu] [P, ] foreach[Q,,.Qu T €[Q, QuliL}
Also [PﬂL, P.1= [PﬂL, P\,L][QﬂL ,Qu] ‘[PﬂL, P, (By Theorem3.2)

Similar|y1 [Pyu ! I:)VU ] :[P/AJ ! PVU][Q;,U ’QVU ]7[Q;,U ’QvU] :[Q,ulinvU][QyU 1QVU ]7[P/,¢U ' I:>VU]

(ii) = (iii): Immidiate consequence of Theorem3.1
(i) = () Let X =[Q,,, Q. T [P,..P. 1[Q,..QuT

[P P IXP P =1P P 1([Q,» QuI P P JIQ,, Qul )Pt Pl

= ([P0, P J[Qu: QuI P, P I)[Qu, QuI [P, P 1 =[P, P J[Q,, Qu T [Py, P ]

= [PﬂL, P.1=Xe [P#L, PvL]{l}

Now,[P, ;P IX =[P, P J([Q, Qu I [P, P IIQ,, QuT')

=[Q,, QT [Q,1, Q1P P 1([Q,. QT [P, . P IR, QuT) (By Theorem3.1)

= [QuL , QVL][Q/JL ) QVL]7 <[PuL’ PVL][Q,UL’ QvL]i[PﬂL’ PVL]) - [Q”L ’ QVL]X
Similarly, X[P, ,P,]=X[Q,.,Q,]

Similarly, [P,,,P,,]1X = =[Q,,,Q,,1X
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Similarly, X[P,,,P,,]1= = X[Q,,,Q,,] follow by Theorem (3.1) and
[P;,u , Pvu ][Q,,u 7Qvu]7[P;,U ) Pvu] :[Pﬂu ' Pvu]-
Hence,P<Qwith respectto X P {1}

Theorem3.4 For (IF) _ the minus ordering < is a partial ordering.

Theorem 3.5 For Pe(IF) and Qe(IF) with P<Q

m,

(i) I[P, P]=[P,.P.T then[Q,,,Q,1=[Q, . QT
[Pu.Pul=[Py.PyuT then[Q,,,Qu1=[Q.. QT
(i) If[P, P, =0then[Q, Q=0
[Py Pyl =0,then[Q,,, QT =0

Proof: [P, ,P T =[P,.P. I[P, Pyl

= ([P, P JIP, P T 1,0, Qu1)([Qu: QuIlP, . P T TP, P 1) (ByTheorem3.1)

=[P, PP, P T[Q, Qu TP, P TP, P ]

=([P,..P P, P T [Q,, QuI)IP, . P T TP, Py ] (By[Q,..Qu1-[Q,..Q. 1)
=[P, PP, P T [P P I=[P, P, ]

[P, Pl =[PPyl

similarly,[P,, P, =[P,.P]

(ii)[ PyL’ PvL]2 = [P,uL’ PVL][ PyL’ Pv|_] = ([ P,uL’ PVL][ P,,L’ PVL]i[QyL’ QVL])([Q/JL’ QVL][ Pm_’ PVL]i[PyL’ PVL])

= [ P,uL’ PVL][ P,uL’ PVL]_[QyL ! QVL]Z[ PyL’ PVL]_[ PyL’ IDvL] = 0
[Py.Pyul=0

Conclusion:
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We derive some equivalent conditions for each ordering by using generalized inverses. Additionally, we

demonstrate that these orderings are the same for a particular class of IVIFM. We study the minus
ordering for IFM as an analogue of minus ordering for complex matrix studied and as a generalization of
T- ordering for IVIFM introduced . We prove that under certain conditions Tilde reduces to the T-
ordering on IFM. We establish a set of necessary condition for IVIFM with specified row and column
spaces to be under sharp order. The concept of Tilde orderings for IVIFM as an analogue of complex
matrices. We show that these ordering preserve its Moore-penrose inverse property. By using various
generalized inverses the new type of minus orderings are discussed. Finally, we show that these ordering
are identical for certain class of IVIFM. In future, we shall prove some related properties of g-inverse of
Tilde and Minus Partial Ordering on Intuitionistic Fuzzy Matrices.
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