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Abstract:In this paper, we discuss various K-g-Semi inverses associated with a K-regular  interval- valued
fuzzy soft matrix, the existence and contraction of Semi-Inverse, {1,2} inverses of Interval Valued fuzzy matrix
are determined in terms of the row and column spaces.

Keywords:Fuzzy soft matrix, Interval Valued fuzzy soft Matrix.(IVFSM), Generalised inverse (g-inverse) of
Interval Valued fuzzy soft Matrix .

I.  Introduction

We deal with interval — valued fuzzy matrices (IVFM) that is, matrices whose entries are intervals and
all the intervals are subintervals of the interval [0,1]. Recently the concept of IVFM a generalization of fuzzy
matrix was introduced and developed by shymal and pal[5], by extending the max. min operations on fuzzy
algebra F=[0,1], for elements, a, b eF, a+b= max{a,b} and a-b=min{a,b}. In [2], Meenakshi and Kaliraja have
represented and IVFM as an interval matrix of its lower and upper limit fuzzy matrices. In [3], Meenakshi and
Jenita have introduced the concept of K-regular fuzzy matrix and discussed about inverses associated with a K-
regular fuzzy matrix as a generalization of results on regular fuzzy matrix developed in [1]. A matrix A €F,, the
set of all nxn fuzzy matrices is said to be right(left) K-regular if there exists x(y)eF, such that A x A =
AXAYA*=AY) | x(y) is called a right(left) K-g inverses of A, Where K is a positive Integer. Recently we have
expended characterization of various inverses of K-Regular interval — valued fuzzy matrices in [6].In [13]
P.Rajesajeswari and P.Dhanalakshmi have introduced Interval Valued fuzzy soft matrix , its types with
examples and some new operation. In [14] Dr.N.Sarala and M.Prabhavathi have introduced the concept of
generalized inverse (g-inverse) for IVFSMs.

In this paper, we discuss various g-Semi inverses of K- regular interval-valued fuzzy soft matrices. In
section 2, some basic definitions and results needed are given. In section 3, characterization of various Semi K-
inverses of K-regular IVFM are determined.

I1. PRELIMINARIES
In this section, some basic definitions and results needed are given Let (IVFM), denotes the set of nxn
Interval-valued fuzzy sot matrices.

Definition 2.1

Let U ={c;,C5,C3...cm} be the Universe set and E be the set of parameters given by E ={e;,e;,e3...e,}. Let ACE
and (F,A) be a fuzzy soft set in the fuzzy soft class (U,E). Then fuzzy soft set (F,A) in a matrix form as A,
:[aij] mxn OF A:[aij] i:l,Z,. ..m, j:1,2,3,. ..n

e fged
Where 3; = & {c;) represents the membership of c; m the fuzzy set Kg)

if5EA
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Interval valued fuzzy soft set 2.2

Let U be an initial Universe set and E be the set of parameters, let A € E. A pair (F,A) is called Interval
valued fuzzy soft set over U where F is a mapping given by F: A—I1", where IV denotes the collection of all
Interval valued fuzzy subsets of U.

Interval valued fuzzy soft matrix 2.4
Let U ={cy,C,,Cs...cn} be the Universe set and E be the set of parameters given by E ={e1,e,,es...en}.
Let A € E and (F,A) be a interval valued fuzzy soft set over U, where F is a mapping given by F: A—I", where
Y denotes the collection of all Interval valued fuzzy subsets of U. Then the Interval valued fuzzy soft set can
expressed in matrix form as

Amxn:[aii] mxn OF A = [aii] i= l,2,...m,j=l,2,...n
[ e, pgs (e9)] ifeye A
Where a;; =
[0,0] ifeg A
Lemma 2.1

For A = [AL , AU] € (IVFSM)m, and B = [ B, ,Byl€ (IVFSM),, , The following hold.
(i) AT= [AL ,Au ]

(i) AB= [AL B, AU BU]

(i) A+B = [AL+ B, Au+ BU]

(iv) [a+B](A + B) = [aAL+B By ,a Ay+p By] fora <B € FSM

(v) [a BIA = [aA._ ,BA_], fora <P € FSM

(vi) aA =[aA_ ,0 Ay], for o € FSM

Thegrem~:2.1~ ; _ _
Let A=[AL, Ay] € IVFSM) 1n, .Then A is regular IVFSM & A and Ay€ FSM ,,, are regular.

Theorem : 2.2
Let A=[A_, Ay]bean (IVFSM)m
Then

() R (A)=[RAL)R(Ay
(i) ¢ (A) =[C(AL), C(

) 1€ (IVESM);,
u) 1€ (IVFSM)n,

Theorem : 2.3

For A,B € (IVFSM)m.

(i) R(B)< (A) < B=XA for some x € (IVFSM),,.
(i) ¢B)< (A) & B= AY forsome Y € (IVFSM), .

Theo~rem:2.4 5
For A~€ (IVFSM)m,B € (IVF~SM)mn . trle following hold .
R (AB) cR(A) are ¢ (AB) € (B).

Definition : 2.4
For A € (IVFSM)mnlf there exists X€ (IVFSM),, such that.

), Then X is called a g- inverse of A .

Theorem : 2.5 3 y y 5
Let A € (IVFSM)and XE€ A {1} Then X€A {2} ifand only if R (AX) =R(X).

Theqrem 126 N
For A € (IVFSM)myA has a {1,3} inverse of and only if ATA is a regular IVFSM and R (ATA) = R (A).
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1. g - SEMI INVERSES OF K - REGULAR INTERVAL VALUED FUZZY SOFT
MATRICES
In this section, we shall introduce the concept of semi — g inverses associated with a k regular IVFM as an
extension of k — g inverses of a k — regular fuzzy matrix [3] and as a generalization of generalized inverses of a
regular IVFM [2].

Definition: 3.1.
) A~matr~ix AeIVFSM, is said to be right k — regular if there exists Xe(IVFSM),such that A* X A = A ¥
and X*A X = X* Forsome positive integer K. then X is called a k — semi mverses (on) {1r 2% inverses

of A. set of {1, 2} inverses of A is denoted as A {12 }={ X/ A*X A= A¥and X*A X = X*}.

Definition: 3.2.

Amatrix A e IVFSM, is said to be left —k — regular if there exists X e (IVFM), such that A X A*= A ¥
and X A X *= X* | for some the integer k. then X is called a k — semi — inverses (or) {12} inverses of A. set
of {152} inverse of A is denoted as A {142, }={x/ AX A"= A*and X A X "= X*}.

Theorem: 3.1.

Let A =[A_ Ay] € (IVFSM),. Then A hasa {1} and {2} inverses <=> A and A yeF, have
{1 }and {2} inverses.
Proof :

Let A =[A_ A U] € (IVFSM)n and X =[X_,Xy] (IVFSM),.

Since, A has a{l, Y and {2,*} inverse, then

Three exists X € IVFSI\/l such that

A¥X A =AYand XX AX Xk

Then by lemma <:>[AL X AL AU X AU] =[A K ,AU ¥l and [XL AL XL, XU AuXul=[X K5 XM
<:::>1A|_ XLAL— A|_ and A|_ XUAU - AU ,X|_ A|_X|_ - X|_ and XU AUXU - XU ’

Hence, A € (IVFSM)n has a {1, Eand {2} are inverses

< A and A, have {1,*} and {2,} inverses.

Theorem: 3.2

Let Ae(IVFSM) , and k be a positive integer XeA {1/} ©X'eA™{1} and XeA {2/}
&XTeAT{2
Proof:
XeA {1} ©A*X A =A¥and
o (AkXA)T:(Ak)T
<::>ATXT(AT)k:(Ak)T
&XTeA{1
and
XeA {2/ XA X =A
& (XA X)T=( Akf
X" ATKN=(XT)
&XTeAT2

Theorem: 3.3.

(i) Let A e(IVFSM)my, and X e A{1,“} then
XeA {24} if and only if (A*X) = (X)

(ii) Let A e(IVFSM)nq and X €A {1} then
XeA {2, if and only if (X)=C(XA%)

Proof:

Since A =[A | A y] and X =[X, X] (IVFSM)
XeA 12 S RC XKA X = X" then by eqn(3)
<:>XL ALXL =X and X X A UXU =X,
XLE A|_{2 } and XU (S Au{2 }

& A LEXL{lrk} and A Uef(u{lrk}.

& (X) = (AKX and (Xy)=R(Ay"Xy)

& (A*X) = (X) (by lemma:2.4)

& (A*X) = (X).

Conversely,
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Let (A*X) =(X) then by lemma(2.4)
(X) < (A"X)
X = VAKX for some ¥ e IVFSM

I <
e B>t

XK= YAKXA XK
AKXK
= YA
= YAKX XK?
=X XK?
= XK

Then X € A {2}
(ii). Proof in similar to (i) and here omitted.

Corollary 3.2.1:
For A €IVFSMpy if X €A {12/} then
p (A) = p(X)

Proof:

Since XeA {1} A is a right k — regular fuzzy soft matrix. A*X is regular, being idempotent.
.. By theorem 2.2 p,(A)= pr(AkX) since X €A {12}

By theorem 3.2 (A'X)=R(X)

< p(A)= pr(AkX): pr(X).

Hence the corollary.
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