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Abstract- In this paper, we will characterize Pseudo
Similarity and Semi Similarity for Neutrosophic Fuzzy
Matrix (NSFM) and demonstrate that the Pseudo
Similarity relation on a couple of NSFMs is acquired
by the entirety of its powers and their transposes are
comparable. Additionally, we display that the Pseudo
similarity relation preserves regularity and impotency
of their matrices.

Index Terms- Fuzzy Matrix, Neutrosophic Fuzzy
Matrix, Pseudo Similar, Semi Similar.

I. INTRODUCTION

Scholastics in financial aspects, social science, clinical
science, modern, climate science and numerous other
various fields concur with the dubious, loose and
rarely inadequate with regards to data of showing
estimated information. Subsequently, fuzzy set
hypothesis was introduced by L. A. Zadeh [13]. Then,
at that point, the intuitionistic fuzzy sets was created
by K. A. Atanassov [1, 2]. Assessment of non-
membership values is additionally not continually
feasible for the indistinguishable explanation as in the
event of participation esteems thus, there exists an
indeterministic part whereupon delay endures.
Therefore, Smarandache et al. [5, 11, 12] has
presented the idea of Neutrosophic Set (NS) which is
a speculation of customary sets, fuzzy set,
intuitionistic fuzzy set and so on.

The Intuitionistic fuzzy matrices (IFMs) presented
first time by Khan, Shyamal and Pal [8]. Kim and
Roush have fostered a hypothesis for fuzzy matrices
closely resembling that for Boolean Matrices [4]. In
[7], Meenakshi have determined different sorts of
requesting on regular fuzzy matrices. Fuzzy matrices
concurred with just participation values. In [9,10],
Poongodi et.al have given the new portrayal on
Neutrosophic fuzzy matrices. The Pseudo Similarity in
semi groups of fuzzy matrices were discussed by Chen
and Meenakshi[3,6,7]
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In this paper, we characterized Pseudo Similarity
and Semi Similarity for Neutrosophic Fuzzy Matrix
(NSFM) and demonstrate that the Pseudo Similarity
relation on a couple of NSFMs is acquired by the
entirety of its powers and their transposes are
comparable. Additionally, we display that the
Pseudo similarity relation preserves regularity and
impotency of their matrices.

Il. PRELIMINARIES

In this part, a couple of major definitions and results
required are given. Let A, implies the course of action
of all nxn NSFM.

Definition 2.1

A matrix C € F, is known as to be regular that there
exist a matrix U € Fy, to such an extent that CUC =C.
Then, atthat 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

An neutrosophic fuzzy matrix (NSFM) C of order m x
n is defined as C= [X,p, <C(ap)r, Cab)r, C(abyr >Imxn,
where  cipyr, Cap)r Ceap)r  are called enrollment
work (T), the non-participation (F) work and the
indeterminancy work (1) of U in C, which sustaining
the condition 0 < (c(apyr, + Cap)r, + Ciapyr ) < 3. FOr
simplicity, we write C = [Cap]mxn Where casp = <
Clap)T, Cab)F, Clab)i > Let N, symbolizes the
arrangement of all nxn NSFM.

Definition 2.3.

A Matrix Ae (NSFM), is said to be invertible if and
only if there exists Xe (NSFM), such that AX = XA =
In = [Ir, I, 1], where 1, is the identity matrix in
(NSFM),

Definition 2.4.

A square neutrosophic fuzzy matrix is called
neutrosophic fuzzy permutation matrix, if every row
and column contain exactly one [1,0] and all other
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entries are [0,1]. Let P, be the set of all nxn
permutation matrices in (NSFM);.

Definition 2.5.

Let A€ (NSFM),. Then

Q) A is reflexive A > I,

(ii) A is symmetric A = AT,

(iii) A is transitive A2 < A.

(iv) A is idempotent A = A2

Lemma: 2.6

For C=[Cr, Cr, C|] €Nmn and D=[Dr, Dr, Di] € N,
the following hold.

(i) C'= [CTT, CFT, C|T]

(ii) CD = [C1Dr, CrDr, cinl]

I11. PSEUDO SIMILAR INTERVAL VALUED
FUZZY MATRICES

In this section, the pseudo similarity and semi
similarity of a neutrosophic fuzzy matrix are
discussed.

Definition 3.1

CeWNy and DeW, are said to be Pseudo-Similar and
denote it by C =D if there exist UE N myn, and VE N nym
such that C = UDV, D =VCU and U = UVU.
Definition 3.2

CeWNm and DeW, are said to be Semi-Similar and
denote it by C=D if there exist UENmxn
and VEN nym such that C=UDV and D=VCU.
Definition 3.3

For C € Wy, the least d >0 such that C<*= C* for some
integer K, is called the period of C.

Lemma 3.1

LetC = [CT, Cr, CI] € Npand D = [DT, Dk, D|] € N,
then C =D < Ct =Dt, Ck=Dr and C, =D, for Cr,
Cr, Ci,D1,De,D € Fmn.

Proof:
Let C=[Cr, Cr, C] € N and D = [Dr, Dg, Di] € Ny

C =D = C=UDV, D=VCU and U=UVU for some Ue
Nmxn @nd VE Nnum. (By Definition (3.1))

C=UbVv = [CT, Cr, C|] = [UT, Ur, U|] [DT,
DF, D|] [VT, VF, V|]

= [CT, Cr, C|]= [UT Dt V1, Ur Dr
Ve, Uy Dy V] (By Lemma (2.6)(ii))

@CT: UT DTVT, CF: U|: D|:V|:
and C,=U, DV,
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Similarly, we have,

D=VCU < Dr=V1CsUr, Dr = VECrUF and

D| = V|C|U|

U=uvu = UT: UTVTUT, UF:
UFVFUF, and U= Uiy,

Hence C=D =" CTﬁDT, Ce=De

and C; = D, for Ct, Cg, Cy, Dr, DF, Di € Fmn.
Lemma 3.2

LetC= [CT, Cr, C|] € Nnpand D = [DT, Dk, D|] € N,
thenC=D < Cr=Dt,Cr =Drand C, =D, for
Cr,Cr, Ci,D1,Dr, Dy € Fmn.

Proof:
Let C=[Cr, Cr, Ci] € Nmand D = [Dr, Dr, D] € My

C=D = C=UDV, D=VCU for some UE Nmxn and
VEWNnm. (By Definition (3.2))

C=UDV & [Cr, Cr, Ci]= [Ur, Ur, U] [Dr,
D|:, D|] [VT, V|:, V|]

= [CT, CF, C|]: [UT DT VT, U|: DF
Ve, Uy Dy V] (By Lemma (2.6)(ii))

(:)CT: UT DTVT, CF: U|: DFVF
andC,=U, DV,
Similarly, we have,
D=VCU < DT = VTCTUT,
D| = V|C|U|
HCHCCCQD@CTZDT,CF zD|:al'ld C| =~ D for
Cr,Cr Ci,Dy,Dg, Dy € Fmn.

Dr = VECrUF ang

Theorem 3.1

Let CeE Ny and D € Wn. Then the following are
equivalent.

(iyC=D

(if) There exist U € Nmxn and V € Nnxm such that
C=UDV and D=VCU and UVE Ny is idempotent.
(iii) There exist U € WNmxn and V € Nnxm Such that
C=UDV and D=VCU and VUE W, is idempotent.

Proof:

(i) =(ii) and (i) =(iii) are trivial, since U=UVU
implies UVE WNy, and VUE W, are idempotent
matrices.

(if) =(i): C=UDV = (UV)C(UV)= (UVU)D(VUV).
Similarly, D=VCU =(VUV)C(UVU)

Put U*=UVU and V*“= VUV. Then C=U“DV* and
D=V“CU".
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Further using UV is idempotent, we get

U“V= (UVU)VUV) =UV and (U“V®) (U“V®)
=(UV)(UV) =U"V*,

Thus U*V* is idempotent.

Set U“=U“V*“U*“ and V= V“U“V*. Then C
=U"DV* = U(V*CU") V= UV (U"DV*) U“V*=
(UVU™) D(VEU“V*) = UD V*

Similarly, D = V*C U*.

By using U*“V* is idempotent, we have

U* Ve U" = (U"VEUY) (VU“VY) (U“VEUT) =
U“veu“=u~

Therefore C=D.Thus (i) holds.

(iif) = (i): This can be proved in the same manner and
hence omitted.

Theorem 3.2:

Let Ce Ny and De W, Then the following are
equivalent.

(i) C=D

(ii) There exist U € Nmx and V € Nnxm such that
C=UDV and D=VCU and (UV)¥ € Ny, is idempotent
for some odd k eN.

(iii) There exist U € Nmxn and V € Nnxm such that
C=UDV and D=VCU and (VU)X € W, is idempotent
for some odd k €.

Proof

(i) =(ii): Follows from Theorem (3.1).

(if) =(i): Let k = 2r+1 with r €N, Since C=UDV and
D=VCU, we have

C = U(VCUNV = (UV) UDV(UV)=
(UV)U(VCU)V(UV) = (UV)’C(UV)? = (UV)? UDV
(Uv)?

Thus proceeding we get, C = (UV)" UDV (UV)".
Similarly, D = V(UV)r C (UV)ru.

Set U= (UV)'U and V*=V(UV)".

Then C=U“DV®, D=V“CU“ and U"V"™
(UV)'UV(UV)' = (UV)Z+1 = (UV)K is idempotent.
Hence by Theorem (3.1), C =D. Thus (i) holds.

(i) =(iii): Follows from Theorem (3.1)

(iii) =(i): Let k = 2r+1 with r €N,Since C=UDV and
D=VCU, we have

C=U(VU)D(VU)'V and D = (VU)"VCU(VU)'

Set U= U(VU)" and V*=(VU)'V. Then C=U"“DV*,
D=V“CU" and V“U* = (VU)'(VU) (VU)" = (VU)* *1
= (VU)X € N, is idempotent.

Hence by Theorem (3.1), C =D. Thus (i) holds.
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Theorem 3.3:

Let Ce Ny and De W, Then the following are
equivalent

(i)C=D

(ii) There exist U € Nmxn and V € Npxm such that
C=UDV and D=VCU and (UV) € N, is periodic with
even order.

(iii) There exist U € Nmxn and V € Nnxm such that
C=UDV and D=VCU and (VU) € W, is periodic with
even order.

Proof:

(i)=(ii): Follows from Theorem (3.1), since UVE Nmxn
is idempotent, it follows that UV is periodic with even
order.

(ii) =(i): Suppose C=UDV and D=VCU and UV is
periodic with even order 2k(keN) say, then
(UV)*=UV.

Hence (UV)?*}(UV)=UV

Further (UV)ZI(UV)%! = (UV)ZIUV(UV)*! =
(Uv)Zk-l_

Thus (UV)?1 is idempotent.

Therefore C = D, by Theorem (3.2). Thus (i) holds.
(i)ye (iii): This can be proved in the same manner and
hence omitted.

Theorem 3.4:

Let CE Ny and De W, Then the following are
equivalent.

(i)C=D

(ii) There exist U € Nmxn and V € Nuxm Such that
C=UDV, D=VCU, U=UVU and V=VUV

(iii) There exist UE N mxa and V, WE Npym Such that
C=UDV, D=WCU, U=UVU = UWU

Proof:

(i)=(iii): Since C =D, By Definition (3.1), there exist
U € N @and V € Npym Such that

C=UDV, D=VCU, U=UVU.

Let V=W then D=WCU and U=UWU as required.
Thus(iii) holds.

(iii)=(ii): Suppose there exist U € Nmn and V, W €
Nnxm Such that C=UDV,

D=WCU, U= UVU= UWU,

then C = UDV = U(WCU)V = (UWU)D(VUV) =
UD(VUV) and

D =WCU = WUDV)U = (WUW)C(UVU) =
(WUW)CU.

Set V*'=VUV and W*=WUW. Then U = UVU =
UV(UVU) =UV"U and
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U=UWU=UW(UWU)=UW"U.

In addition, we have C = UDV* and D = W*“CU.
Set V¢ = W“UV*™. Then UV*“U = UW“(UV*U)
UW“U=U and

VUV = W UVU) V= WUV “ =V,

We check that UDV*® = UDW“UV"™
UW“CUW*“UV* = UW“CUV*=UDV*" =C,
V“CU=W“UV“UDV“U=W“UDV*“U=W“CU=D.
Thus there exist UE N mxn, V7 € NMaxm Such that
C=UDV*,D=V“CU,U=UV*Uand V*=V“UV*"
as asserted and (ii) holds.

(if)=(i): This is trivial.

Remark 3.1:

We observe that Theorem (3.4) infers the symmetry of
Pseudo similarity relation, that is, C =D D =C.

Theorem 3.5:

Let Ce Ny and De W, Then the following are
equivalent.

(C=D

(i) CT =DT

(iii) Ck = DX for any integer k>1

(iv) PCPT = QDQT for some permutation matrices P€
Nmand Qe N,

Proof:

(i) & (ii): This is direct by taking transpose on both
sides of C=UDV, D=VCU and using (C")=C and
(Cu)=UuTCT.

(e (iii): (iif)=(i) is trivial. (i)=(iii) can be proved
by induction on k. Since C =D, there exist UE Nmxn
and VE Num such that C=UDV, D=VCU, U=UVU.
By Theorem (3.4), further we have V=VUV. Let us
assume that C'=UD"V, D'=VVC" U for some reN.
C=UDV = CUV = UDVUV = UDV =C,

UD ™V = UD' DV = UD' DV = UD'" (VCUV) =
uD'vC =C™!

Similarly, it can be checked VC ™" U = D™,

Thus, by induction for all positive integer k ,we get

Ck=UDXV, D¥=VCKU for UE Nmxn and VE Npxm such
that U=UVU. Hence C* =D,

Thus (i) =(iii) hold.

(i) & (iv): Suppose C =D, then there exist UE Nmxn
and V€ Nnxm such that C=UDV, D=VCU, U= UVU.

C=UDV = PCPT= PUDVPT =
(PUQT)(QDQ")(QVPT)

D=VCU = QDQ'= QVCUQ'=
(QVPT)(PCPT)(PUQT).
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Set U“=PUQ", V*=QVPT then U“V*U"=U",
PCPT=U(QDQT)V* and QDQ=V*(PCPT)U".

Thus PCPT = QDQT. Conversely, if PCPT =QDQ"
then as above, PT(PCPT)P = QT(QDQT)Q => C =D
Thus (i)=(iv) holds.

Theorem 3.6:

Let Ce Ny and De W, Then the following are
equivalent.

i C=D

(i) C"=DT

(iii) Ck =D for any integer k>1

(iv) PCPT = QDQT for some permutation matrices P&
Nmand Qe N,

Proof:

This can be proved along the same manner as that of
Theorem (3.5) and hence omitted.

Remark 3.2:

It is clear that Similarity = Pseudo similarity = Semi
similarity but converse is not true.

Theorem 3.7

Let Ce WV and De W, such that C = D. Then C is
regular matrix D is regular matrix.

Proof:

Since C = D, by Theorem (3.4), there exist UE N mxn
and VE WNnm such that C=UDV, D=VCU, U=UVU
and V=VUV.

Suppose C is regular, then there exists G € Nm

such that CGC=C.

Define U=VGU. Clearly U € W,. Since,
Cuv=UDVUV = UDV=C

=(UvU)DV

=UVC,

DUD = (VCU)(VGU)(VCU)

=V(CUV)G(UVC)U

= VCGCU

=VCU=D.

Hence D is regular. Converse can be proved in the
same manner.

Theorem 3.8

Let CE Ny and De N, such that C = D. Then C is
idempotent D is idempotent.

Proof:

Since C = D,by Theorem(3.4), there exist UE Nmxn
and V € Npxm

such that D=VCU And C=UDV = CUV =C = CVU.
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Suppose C is idempotent, then C?=C,

hence D?=(VCU)(VCU)=V(CUV)CU=VCCU=
VC2U=VCU=D

and D is idempotent.

Converse can be proved in the same manner.

IV. CONCLUSION

In this paper, the Pseudo similarity and Semi similarity
of NSFMs are defined .The Pseudo similarity relation
on a pair of NSFMs is inherited by all its powers and
the Pseudo similarity relation preserve regularity and
impotency of matrices are discussed.
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