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Abstract

In this paper, we have investigated the characterization of interval valued secondary k-
range symmetric fuzzy matrices. The relationship between interval valued s-—«x range
symmetric, interval valued s-range symmetric, interval valued k-range symmetric and interval
valued range symmetric matrices are discussed. The necessary and sufficient conditions for a
matrix to be interval valued s — k¥ range symmetric fuzzy matrices are established.

1. Introduction

All the matrices in this paper are interval valued fuzzy matrices [9]. We
have defined a (IVFM) as X = (x;;) = [x;j, %;jy] where each x;; is the

subinterval of interval [0,1] [5]. Let F,, be the set of all nxn fuzzy
matrices over the fuzzy algebra with the support [0, 1] under the operation
(+,)) as x,ye F,x+y=max{x, y} and x-y=min{x, y}. Let AT At
R(A), C(A), N(A), p(A) denote the transpose of the matrix A, Moore-pen rose

inverse, Row space of A, Column space of A, Null space of A and the rank of A
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respectively. A{l} denote the set of all g-inverses of a regular fuzzy matrix A.

For a fuzzy matrix, A" if A exist then it is coincide with A" [1]. A fuzzy

matrix A is range symmetric if R(A)= R(AT) and kernels symmetric

N(A) = N(AT) [3]. It is well understood that the idea of range and kernel

symmetric are the same for complex matrices. Furthermore, for interval
valued fuzzy matrices, this fails. Ann Lee [2] pioneered the research of
secondary symmetric matrices, or matrices with symmetric entries around
the secondary diagonal. Antoni, Cantoni, and Butler Paul [7] investigated the
importance of per symmetric matrices, or matrices that are symmetric about
both diagonals, in communication theory. Water and Hill [10] established a
theory of s-real and s-Hermitian matrices as a generalization of k-real and k-
Hermitian matrices [8]. Meenakshi and Jayashree developed the concepts of
k-kernel symmetric fuzzy matrices [4] and of k-range symmetric fuzzy
matrices [11].

We established and developed the notion of interval valued s — x range
symmetric matrices for fuzzy matrices as a special example of equivalent to
the results on complex matrices, and we enlarged various basic results on
s — k Hermitian and interval valued range symmetric matrices. In section 3,
an interval valued secondary s — k range symmetric fuzzy matrices can be
characterized [6]. In section 4, appropriate criteria are discovered for various
g-inverses of an interval valued secondary x-range symmetric fuzzy matrix to
be interval valued secondary k-range symmetric.

2. Preliminaries

This section contains a few key definitions and outcomes that are
required.

Definition 2.1. A = (a;;) is an interval valued fuzzy matrix IVFM)

mxn
of order mn where (a;;) = [a;jr,, ;ji7] the ijth entry of the matrix A is an

interval representing the membership values. Every element of a IVFM) is
an interval, and every interval is a subinterval of the interval [0, 1] Any two

IVFMs can be represented by C and D. For any two elements ¢ € C and
d € D where ¢ =|cy, ¢iy] and d = [d}, di7] are intervals in [0, 1] so that

Cr, < Cy and dL < dU'
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() ¢ +d = [max{cz, dz }, max {cyy, di7}]
(i) ¢-d = [min{cy, dz,}, min{cy;, di;}]
In this case, we have used the basic IVFM operation described in [5].
For X = (x;;) = ([x;jz, %) and Y = (y;;) = (yijz, yiju]) of order mxn
with their sum denoted as X +Y
X +Y = (x5 + v35) = (451 + vijr» %iju + Yiju))

For X = (x;;) and Y = (y;j),,, with their product denoted as,

mxn nxp

n
XY = (Zij)mxp = |:ZCLkdk]:l I = 1, 2, e, M
k=1

n n
= {Z (CirL - dijr), Z(cikU : dij)l
1 )

X <Y ifand only if xijL < yijL and xijU < yijU
If x;;;, = x;5y and y;j7, = y;ju, then it is reduces to the standard max.
min fuzzy matrix composition.

Definition 2.2. Consider ‘V which has units on its secondary diagonal

and K is the fixed product of disjoint transpositions in S,, =1 to n, and K be

the related permutation matrix everywhere.
If a; = appe) for i, j=1,2,...,n then a matrix (a;;) € IVFM is -
symmetric. For x = (xq, ..., x,)’ € F,.q. Let us defined the function 9R(x)
R(x) = (Xp(1)s Xn(@)> -+ xk(n))T € F,,1 Because K is involuntary, it is

possible to verify that the related permutation matrix meets the conditions

given in [12].
By the definition of ‘V,

Cc-2-2.1)KK' =KTK =1, K = KT, K? = I and R(x) = Kx
C-2.2.2) V=V VIV =vwwT =T and V2 = I
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€-2-2.3) (VA = ATv, (AV)] = vaT

(C-2-2-4) If A" exist, then (VA)" = A*V, (AV)" = VA"
(C-2-2-5) R(A) = R(VA), R(A) = R(KA).

Theorem 2.3 [3], P.120.

For A € F,, the subsequent statements are equal

(1) p(A) =r and A is a range symmetric and
@ cA”) = c(4)
(3) For some fuzzy matrices AH = KA = ATH, K and p(A) =r

4) pAPT s range symmetric matrix of rank of r for few permutation
matrix P.

Lemma. 2.4 [3], P.123

For A e F,, If A" exists then the subsequent statements are equal

(1) A is a range symmetric

(2) ATA = AA*

(38) A" is range symmetric

(4) A is normal.

Lemma 2.5 [3], P.119. For A e F, and a permutation matrix
P, R(A) = R(B) & R(PAPT) = R(PBPT).

Definition 2.6. For a matrix A € F,,,, is s-symmetric < A = VATV,

Definition 2.7. For a matrix A e F,, 1s s-range symmetric
< R(A) = R(VATV),

Definition 2.8. For a matrix A e F,, 1s s—«k range symmetric

< R(A) = R(KVATVK).
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Lemma 2.9. For a matrix A € F,,, is a range symmetric < AV is range

symmetric < VA is range symmetric.

Definition 2.10 [12]. A matrix A =[A}, Ay] € IVFM,,,, is stated to be

interval ~ valued range symmetric if R(A;)= R(AY)  where
R(Ar) = {x/xA;, =0 and x € Fpq )

R(Ay) = R(AL), where R(Ay) = {x/xAy =0 and x e Fpq b
3. Internal Valued Secondary k-range Symmetric Fuzzy Matrices

We have classified and acquired some results on interval valued s -«

range symmetric fuzzy matrices in this section.

Definition 3.1. A matrix A = [A}, Ay] € IVFM,,,, is an interval valued

s-symmetric if and only if
Ay =valv, Ay = vAfv
Definition 3.2. A matrix A = [A;, Ay] € IVFM,,,, is an interval valued
s-range symmetric if and only if R(A;) = R(VALV), R(Ay) = R(VALV).
Definition 3.3. A matrix A = [A;, Ay] € IVFM,,, is an interval valued
s — krange symmetric <> R(4;) = R(KVA} VK), R(Ay) = R(KVALVK).

Lemma 3.4. A matrix A =[Ay, Ay] e IVFM,,,, is an interval valued s-
range symmetric <> VA = [VAy, VAy] is an interval valued range symmetric

< AV =[ALV, AyV] is an interval valued range symmetric.

Proof. A matrix A =[A;, Ay] € IVFM,,, is an interval valued s-range
symmetric < R(A7) = R(VA}V) [By definition 3.2]

< R(ALV) = R(A. V) [By C 2.2.2]

& AV is arange symmetric

< RVA,WT) = RvvALV)
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& R(VA;) = R(VA;)! [By C 2.2.2]
< VA is a range symmetric.

Similar manner,

< R(Ay) = R(VALV) [By definition 3.2]
< R(AyV) = R(AyV)! [By C 2.2.2]

< ApV is arange symmetric

< RVAgWT) = RWWALV)

< R(VAp) = R(VAy)' [By C 2.2.2]
& VA is a range symmetric.
- VA = [VA}, VAy] is an interval valued symmetric.

Remark 3.5. When k(i) =i for each i =1 to n, the related permutation
matrix K becomes the identity matrix, and definition 3.3 becomes
R(Ar) = RVAFV), R(Ay) = R(VALV), implying that A =[Az, Ay] are
interval valued s-range symmetric matrices.

Remark 3.6. When k(1) = n—i+1, the related permutation matrix K
becomes V, and definition 3.3 obtains R(A;) = R(AL), R(Ay) = R(AY),
implying that A = [A}, Ay] an interval valued range symmetric.

Remark 3.7. We note that, an interval valued s — k symmetric matrix is
an interval valued s — x range symmetric for if A = [A}, Ayy] is an interval
valued s—x symmetric then A = KVA}:VK, Ay = KVA[T]VK Hence
R(A;) = RIKVAYVK), R(Ay) = RIKVALVK) which implies that A is an

interval valued s — « kernel symmetric. The inverse on the other hand does

not have to be true. The following studies illustrate this.

1 0 0 1
Example 3.8. For K = {O J V= L 0}. Let A=[Ar, Ay]=
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0.1, 0.1 0.5, 0.7]] . ) .
HO 5 0 7% %0 Lo 1ﬂ is an interval valued symmetric, interval valued s — «

symmetric and hence therefore interval valued s — k¥ range symmetric.

Here [AL]:{O.I 0.5} [AU]z[O.l 0.7}

0.5 0.1 0.7 0.1
1 0][0.1 05][0 1][1 0

Consider KVA} VK =
0 105 o0.1f[1 o]lo 1

o 1][0o.1 o05][0 1
|1 oflos 01|10
_[0.1 0.5}
105 0.1

KVA%VK = Aj. Similar we can get KVA%VK = Ay

= A =[A;, Ay] is an interval valued s — k symmetric.

0 1 O 0 0 1
Example 3.9. For «k =(1,2)3) K=|1 0 0| and V=|0 1
0 0 1 1 0 O

Here K# I, K#V and V = VK
[0, 0] [0, 0] 1, 1]
Now A =[Az, Ay]=1[0.3, 0.4] [1, 1] [0, 0]| is an interval valued
[0.3,0.6] [0.1,0.1] [0, 0]
s — K range symmetric but not an interval valued s — k symmetric.
0 1 o[ 0 1][0 0.3 0.3

Consider KVA}{VKz 1 0 0|0 1 00 1 0.1
0O 0 1|1 0 01 0 1

0 0 1}0 1

= o
—
o O
[en TN
o O
= o O
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0 1 O
=0 0 1
1 0 O

0 03 03|/0 O
1 0.1/j1 O
0 0]|0 1

= o
S O -

0 0.1
=0 0 1|=zA;
0.3 0.3

Similarly, we can prove that
KVALVK = A
Hence A =[Af, A7) is not an interval valued s — x symmetric
But R(A;) = N(KVA}VK) = {0}
R(Ay) = N(KVA(VK) = {0}
- A =[Ar, Ay] an interval valued s — k range symmetric

Theorem 3.10 (Characterization Theorem). The following statements are
identical for A € IVEM,,.,,

(1) A =[Az, Ay is an interval valued s — x range symmetric

(2) KVA =[KVA;, KVAy] is an interval valued range symmetric
(8) AKV =[A; KV, AyKV] is an interval valued range symmetric
(4) VA =[VA;, VAy] is an interval valued x-range symmetric

(6) AK =[ALK, AyK] is an interval valued s-range symmetric
(6) AT isan interval valued s — x range symmetric

() R(Ar) = RALVK), R(Ay) = R(AGVK)

(8) R(AT) = R(ALVK), R(Afy) = R(AyVK)

9) C(KVA;) = C(KVAL)") C(KVAy) = C(KVAp)T)
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(10) Ay, = VKA}VKH,, Ay = VKALVKH, for Hy e IVFM
(11) Ay = HiKVAF KV, Ay = HHKALVK for Hy e IVFM
(12) A} = KVA, VKH,, A = KVA VKH, for H, e IVFM
(13) A} = HiKVA, KV, Al; = H{KVA,VK for Hy e IVFM.

Proof. (1) & (2) < (4) Consider A =[A;, Ay;] is an interval valued

§ — K range symmetric

Let us consider A; isa s — x range symmetric
< R(A;) = R(KVALVK), R(Ay) = RIKVALVK)
[By Definition 3.3]
< R(KVAL) = R(KVAL)") R(KVAy) = R(KVAp)")

[By C 2.2.5]
< KVA = [KVA;, KVAy] is an interval valued range symmetric

< VA =[VAy, VAy] is an interval valued x-range symmetric
As aresult (1)  (2) < (4) are true
1)< @) < 6)
A =[Ar, Ay7] is an interval valued s — k range symmetric
& R(Ar) = RIKVALVK), R(Ay) = RIKVA}VEK)
[By Definition 3.3]
< R(KVA;) = R(KVA; ) )R(KVAy) = R(KVAp)T)
[By C 2.2.5]

& R(VK(KVAr)) = R(VK)AFVK(VK)"),

R(VK(KVAp)) = R(VK)ALFVK(VK)") [By Lemma. 2.2]
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< R(ALKV) = R(ALKV)"). RGAyKV) = R(AyKV)")

< AKV = [ALKV, AyKV] is an interval valued range symmetric

& AK =[ALK, AyK] is an interval s-range symmetric

As aresult (1) & (3) < (5) are true

(2) <)

KVA = [KVA;,, KVA(;] is interval valued range symmetric
= R(KVAL) = R(KVAL)"), REVAy) = R(KVAy)")
= C(KVAL)") = C(KVAL) C(KVAy)") = C(KVAy)

As aresult, (2) < (9) hold

2) <)

KVA = [KVA;, KVA;] is an interval valued range symmetric

< R(KVA;) = R(KVAL)"), RKVAy) = R(KVAy)")

& R(Ar) = R(KVAL)"), R(Ay) = R(KVAy)") [By C 2.2.5]

< R(Ap) = RALVK), R(4;) = R(ALVK)

As a conclusion (2) < (7) is true

(3) < (8

AVK = [A;VK, Ay VK] is an interval valued range symmetric
< R(ALVK) = R(ALVE)"), R(AyVK) = R(AyVK)")
& R(ALVK) = R(ALVK)"), R(AVK) = R(AyVK)")
< R(ALVK) = R((Ap)"), R(AGVK) = R((Ay)")

As a conclusion (3) < (8) hold

(1) < (6)
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A =[A;, Ay] is an interval valued s — k range symmetric
< R(A;) = RIKVAYVK), R(Ay) = R(KVALVK) [By Definition 3.3]
< R(KVAy) = R(KVAL)"), RKVAy) = R(KVAy)')
< (KVA)! = (KVA;, KVAy)! is an interval valued range symmetric
< ATVK =[A; VK, AyVK] is an interval valued range symmetric

o AT = [A}, Al] is an interval valued s — x range symmetric
As a conclusion (1) < (6) is true

1) < (12) < (11)

A =[Ap, Ay] is an interval valued s — x range symmetric

< R(AL) = RIKVA[VK), R(Ay) = R(KVA{VK)

& C(A]) = C(KVALVK), C(Ay) = C(KVA,VK)

o A} = KVA; VK, A, = KVA;VK [By Theorem 2.3]

o A; = HHKVAY'VK, Ay = HLKVALVK for Hy e IVFM

As aresult (1) < (12) < (11) hold

(2) < (13) < (10)

KVA = [KVA;, KVA;] is an interval valued range symmetric
< VA = [VA, VAy] is an interval valued k-range symmetric
& R(VAL) = R(K(VAL)' K), R(VAy) = R(K(VAy)' K)

< R(A;) = R(ATVK), R(Ay) = R(ALVK) [By €2.2.5]

& C(A]) = C(KVAL), C(Ay) = C(KVAy)

< AT = HKVA;, AL, = HKVA; for H € IVFM

Advances and Applications in Mathematical Sciences, Volume 21, Issue 10, August 2022



5566 M. KALIRAJA and T. BHAVANI
o AY = HKVA KV, Al = HiKVA KV

< A;, = VKA}VKH,, Ay = VKALVKH, for Hy e IVFM

As a conclusion (2) < (13) < (10) are true. As a result, the theorem 1is
valid.

The preceding theorem simplifies to the analogous constraint for a matrix

to be an interval valued s-range symmetric for K = I in particular.

Corollary 3.11. The following propositions are equal for A € IVFM,, ..,
1. A =[A;, Ay] is an interval valued s-range symmetric
2. VA = [VAL, VAy] is an interval valued range symmetric

3. AV =[ALV, AyV] is an interval valued range symmetric
4. AT = [A}, AL is an interval valued s-range symmetric
5. R(Ar) = R(A]V), R(Ay) = R(A}V)

6. R(A[) = R(ALV), R(A}y) = R(AyV)

7. C(KVAL) = C((VAL)"), C(KVAy) = C((VAL)")

8. A; = VAI'VH,, Ay = VALVH, for H, € IVFM

9. A = HVATV, Ay = HVALV for H, € IVFM

10. A = VA, VH,, A}, = VAyVH, for H, € IVFM

11. AT = HiVA;V, A}, = HVA{VH, for H; e IVFM

Lemma 38.12. For A =[Az, Ayle IVFM,,,, A =[A], Afy]  exist
< (KAL)", (KAp )" exits < (VKAL)', (VKAY)" exits

Proof. For A =[A;, Ay] € IVFM,,, if A} exists then A} = A} which

Ag is a generalized inverse of Aj.
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Consider A, Af; exists < (KA7)", (KAy)" exist [lemma 3.4 in [11]]
< (KAL) (KAL) (KAL), (KAy) (KAp)" (KAy)
< (KAL), (KAy)" exits

< (VKAL) (VKAL) (VKAL), (VKAy) (VKA ) (VEAy)
= (VKAL) e (VKAL) {1}, (VKAL) e (VKAp){1)

< (VKAL)", (VKAp)" exists

Hence the result

Remark 3.13. For A =[4;, Ay] e IVFM,

nn»

A3, Af exits o (KVA;),
(KVA;;)" exits.

Corollary 3.14. The subsequent statements are equivalent for

A =[Ar, Ayl € IVEM,,,, A = [A}, Af] exits

(1) A =[A}, Ay] is an interval valued s — x range symmetric

(2) (VKAL)(VKAL)" =(VKAL) (VKAL) (VKAy )(VKAy )" =(VKAy )" (VKAY)
(3) A" =[A}, A{7] is an interval valued s — x range symmetric
(4) VKA = [VKA;,, VKA ] is normal.

Lemma 3.15. For A =[Ay, Ayl € IVFM,,, the following statements are

equal

(1) A =[Ay, Ay] is an interval valued s — x range symmetric
@) A ALKV = KVAL AL, AyAGKY = KVAG Ay

(3) VKAL A} = ALALVK, VKAy A = AyAyVK

Proof. (1) < (2)

Since A* = [A}, A{7] exits By Corollary (3.14)
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A =[A;, Ay] is an interval valued s — k range symmetric

< VKA = [VKA;,, VKAy] is normal

< (VKAL) (VKAL) = (VKAL)" (VKAL), (VKA ) (VKA )"

= (VEAy)" (VKAy)

< VKA AFKV = ATKVVKA;, VKAALKV = AFKVVKA,;

< VKALATKV = AT A;, VKAGALKV = AL A [By € 2.2.1 and C 2.2.2]
o AL AFKV = KVAY A;, AyALKYV = Kvab Ay

< ALAFKV = KVAL AL, AyAGKV = KVAL Ay

(2) = )

Since By [C 2.2.1 and C 2.2.2], K? =1 and V =1 As aresult, equivalent
is maintained by pre- and post-multiplying A; A7 KV = KVATAr, AgAGKV
= KVA{7Ay by VK.

Theorem 3.16. For A =[Aj, Ay]e IVFM,,,, then any two of the

conditions below imply the other

1 A =[A}, Ay] is an interval valued x- range symmetric

2 A =[A;, Ay] is an interval valued s — x range symmetric

3 R(A}) = R(VKAL)"), R(AL) = R(VKAY)").
Proof. (1) and (2) = (3)

A =[Az, Ay] is an interval valued s — k range symmetric
= R(Ar) = R(AFVK), R(Ay) = R(ALVK) [By Theorem 3.1]
— R(KA;K) = R(KATK), R(KAyK) = R(KAK) [By Lemma 2.2]

= R(A]) = R(VALK)"), R(AL) = R(VAGK)")
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Therefore (1) and (2)

As a result (3) 1s true

(1) and (3) = (2)

A =[A;, Ay] is an interval valued k-range symmetric

= R(Ar) = RIKALK), R(Ay) = R(KA}K)

— R(KA.K) = R(A.)"), R(KAyK) = R(Ay)") [By Lemma 2.5]

- (1) and (3) = R(KA K) = R(VALK)"), RIKAyK) = R(VAyK)")
= R(AL) = R(ALVK), R(Ay) = R(A{VK)

= R(AL) = R(KVAL)"), R(Ay) = R(KVAy)")

= A =[A], Ay] is an interval valued s-«k range symmetric [By

Theorem 3.10]
As a result (2) 1s true
(2) and (3) = (1)
A =[A;, Ay] is an interval valued s — k range symmetric
= R(A;) = R(ALVK), R(Ay) = R(AGVK)
— R(KA[K) = R(KAFK), R(KAyK) = R(KA}K) [By C 2.2.5]
- (2) and (3) = R(KALK) = R(A}), RIKAyK) = R(AY)
= R(AL) = RIKALK), R(Ay) = R(KALK)
= A =[A;, Ay] is an interval valued x-range symmetric

As a result (1) 1s true.

Hence the theorem.
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4. Interval valued s — k¥ range symmetric regular fuzzy matrices

This section revealed the existence of several generalized inverses of a
matrix in IVFM. It is also established what are the equivalent criteria for
various g-inverses of an interval valued s — k¥ range symmetric fuzzy matrix
to be an interval valued s — k range symmetric. The generalized inverses of
an interval valued s -k range symmetric A corresponding to the sets
A{l, 2}, A{l, 2, 3} and A{l, 2, 4} are characterized.

When A is an interval valued s -k range symmetric matrix under

certain criteria, any X e Af{l, 2} is proved an interval valued s -k range

symmetric matrix in the subsequent manner.

Theorem 4.1. Let us assume A € IVFM,, ., X € Afl, 2} and AX, XA

are an interval valued s —x range symmetric. Then A is an interval valued

s — x range symmetric < X is an interval valued s — x range symmetric.
Proof. R(KVA;) = R(KVA;.XA;) < R(XAj,) Since A = AXA
= R(XVVA;) < R(XVKKVA;) < R(KVA;)
Hence,

R(KVA;) = R(XAr)
= R(KV(XA; ) VK), [XA is interval valued s — k range symmetric]
= R(AL X1 VK)
= R(XTVK)
T
= R(KVXL,)" )
Ty _ T
R((KVAL)") = R(ALVK)
= R(X[ AL VK)

= R(KvALX.)")
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= R(KVA; X;) [VA is an interval valued s — k range symmetric]

= R(KVX7)

Similarly we can prove that R(KVXy;) = R(KVAy)!) KVX is an interval

valued range symmetric.
< R(KVAL) = R(KVAL)"), R(KVAy) = R(KVAy)")

< R(KVX;) = R(KVX,)"), RKVXy) = R(KVXy)")

< KVX = [KVXy, KVXy] is an interval valued range symmetric < X

1s an interval valued s — x range symmetric.

Theorem 4.2. Let the matrix [Ar,Ayle IVFM,,,,,X=[X;,XyleA
(1,2,3}, R(KVAL)=(R(KVX,)'). R(KVAy )= R(KVXy)'). Then A=[A;,Ay]

is an interval valued s — x range symmetric < X =[X, Xy7] is an interval

valued s — x range symmetric.

Proof. Since X € A{l, 2, 3}. We acquire A; X;A; = Ar, X;Ar X1, = Xg,
T
(ALXL) = ALXp

AyXyAy = Ay, XyAuXy, (AuXy)' = ApXy
Consider R(KVAL)') = R(XF AFVK) [By C 2.2.5]
= R(KV(A; X1)")
= R(A; X)) [By C 2.2.5]
= R(A;Xp) [(AX)" = AX]

= R(X;) By using X = XAX

= R(KVX;) [By C 2.2.5]

Similarly, we can consider R(KVAy ) ) = R(XGALVK) [By C 2.2.5]
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= RKV(AyXy)")
= R(XpyAy)") [By C 2.2.5]
= R(XyAy) [(AX)" = AX]
= R(Xy) By using X = XAX
= R(KVXy) [By C 2.2.5]
If KVA is an interval valued range symmetric
< R(KVAL) = R(KVAL)"), R(KVAy) = R(KVAy)")
© R(KVXp) = R(KVX,,)"), RIKVXy) = R(KVXy)")

< KVX = [KVXy, KVX;] is an interval valued range symmetric

< X =[X;, Xyy] is a s — k is an interval valued range symmetric.

Theorem 4.3. Let [Ar, Ay]e IVFM,,, X € Afl, 2, 4}, R(KVAL)T)

= R(KVXy,), R((KVAU)T) = R(KVXy). Then KVA is an interval valued
s — k range symmetric <> X = X7, Xy7] is an interval valued s -« range

symmetric.
Proof. Since X e A{1,2,4} We acquire A;X;A; = Ar, X1 X7,
XpAp)" = X4,
AyXyAy = Ay, XpAuXy, Xudy)' = XyAy
R(KVA; ) = R(A;) [By C2.2.5]
= R(X1AL)
= R(ALXT)
= R(x)")

= R(KVX,)" [By C 2.2.5]
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Similar manner = R(KVA) = R(4y) [By C 2.2.5]
= R(XyAy)
= RIXGAL)
= RX{())

= R(KVXy)' [By C 2.2.5]

KVA = [KVA}, KVAy] is an interval valued range symmetric
T T
< R(KVAr) = R(KVAL)" ), R(KVAy) = R(KVAy)" )

T T
o RKVX,) = R(KVXL)Y), RIKVXy) = REVX,)E)
& KVX = [KVX}, KVX(;] is an interval valued range symmetric
< X =[X}, Xyy] is an interval valued s — k range symmetric

[Theorem 2.3]

The following theorem reduces various g-inverses of an interval valued s-
range symmetric fuzzy matrix to interval valued secondary range symmetric
fuzzy matrix to similar requirements for K = I.

Corollary 4.4. Let [A;, Ayl e IVFM,,,,, X € A{l, 2} and
AX = [Ar X, AyXyl XA = [X AL, XyAy] are interval valued s-range
symmetric then A is an interval valued s-range symmetric < X is an interval
valued s-range symmetric.

Corollary 4.5. Let [A;, Ayl e IVFM,,,, X € A{l, 2, 3} and R(KVA;)
= R(vX;)T), R(KVAy) = R(VXy)!) then A is an interval valued s-range

symmetric < X is an interval valued s-range symmetric.

Corollary 4.6. Let [A;, Ay]e IVFM,,,, X < A{l, 2, 4} and R(VAL)")

n»

= R(VX;), R(VAy)Y) = R(VXy) then A is an interval valued s-range

symmetric < X is an interval valued s-range symmetric.
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5. Conclusion

The classification of interval valued secondary k-range symmetric fuzzy

matrices has been defined. In addition, we investigated into various cases of

Proposition of interval valued s — ¥ range symmetric fuzzy matrices.
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