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Abstract 

Matrices play significant roles in various areas in science and engineering. The problems 

involving various types of uncertainties cannot be solved by the classical matrix theory. 

Neutrosophic sets theory was proposed by Florentin Smarandache in 1999, where each element 

had three associated essential functions, namely the membership function (T), the non-

membership (F) function and the indeterminacy function (I) defined on the universe of discourse 

X, the three functions are entirely independent. In this paper, the interval-valued neutrosophic 

fuzzy matrix (IVNFM) is introduced. Some fundamental operations are also presented. The need 

of the interval-valued neutrosophic fuzzy matrix (IVNFM) is explained by an illustration. 

Illumination of some of the operators are given with the help of the example.  

1. Introduction 

Academics in economics, sociology, medical science, industrial, 

atmosphere science and many other numerous fields agree with the vague, 

imprecise and infrequently lacking information of exhibiting inexact data. As 

a result, fuzzy set theory was introduced by L. A. Zadeh [15]. Then, the 

intuitionistic fuzzy sets was developed by K. A. Atanassov [1, 2]. Estimation 
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of non-membership values is also not constantly possible for the identical 

reason as in case of membership values and so, there exists an 

indeterministic part upon which hesitation persists. As a result, 

Smarandache et al. [8, 9] has introduced the concept of Neutrosophic Set (NS) 

which is a generalization of conventional sets, fuzzy set, intuitionistic fuzzy 

set etc. 

The problems concerning various types of hesitations cannot solved by 

the classical matrix theory. That type of problems are solved by using fuzzy 

matrix [13, 14]. Fuzzy matrix deals with only membership values. These 

matrices cannot deal non membership values. Intuitionistic fuzzy matrices 

(IFMs) introduced first time by Khan, Shyamal and Pal [12]. But, essentially 

it is difficult to measure the membership or non membership value as a point. 

So, we consider the membership value as an interval and also in the case of 

non membership values, it is not nominated as a point, it can be considered 

as an interval. Interval valued Intuitionistic fuzzy matrices was considered 

by Madhumangal pal et al [13]. But, the indeterminate values cannot be 

considered by the Intuitionistic fuzzy matrices. Hence, the concept is 

extended to interval valued neutrosophic fuzzy matrices (IVNFMs) and some 

basic operators on IVNFMs are introduced. The interval-valued neutrosophic 

fuzzy determinant (IVNFD) is also defined. A real life problem on IVNFM is 

presented. Interpretation of some of the operators are given with the help of 

this example. 

In this work, some definitions are discussed in section 2. Section 3 dealt 

with the operations of interval valued neutrosophic matrices. Properties of 

interval valued neutrosophic matrices are given in section 4. The importance 

of IVNFM is discussed in section 5. Concluding remarks are given in section 

6. 

2. Definition and Preliminaries 

In this section, we first define the neutrosophic fuzzy matrix (NFM) based 

on the definition of neutrosophic fuzzy sets introduced by Smarandache [8, 9]. 

The intuitionistic fuzzy matrices are introduced by M. Pal et al. [13]. The 

same concept is extended to neutrosophic fuzzy matrices here. 
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Definition 1. Neutrosophic fuzzy matrix (NFM): An neutrosophic fuzzy 

matrix (NFM) A of order nm   is defined as   ,,,, nmijvijijij aaaXA =  

where ijvijij aaa ,,   are called truth, indeterminacy and falsity of ijX  in A, 

which maintaining the condition .30 ++  ijvijij aaa  For simplicity, we 

write   nmijij aXA = ,  or simply   nmija   where .,, ijvijijij aaaa =  

Using the concept of neutrosophic fuzzy sets and interval valued fuzzy 

sets, we define interval valued neutrosophic fuzzy matrices as follows:  

Definition 2. Interval-valued neutrosophic fuzzy matrix (IVNFM): An 

interval valued neutrosophic fuzzy matrix (IVNFM) A of order nm   is 

defined as   ,,,, nmijvijijij aaaXA =  where  ijij aa ,  and ijva  are the 

subsets of  1,0  which are denoted by  ,, UijLijij aaa  =  

 UijLijij aaa  = ,  and  ijvULijijv aaa ,=  which maintaining the condition 

3supsupsup0 ++  ijvijij aaa  for mi ,,2,1 =  and .,,2,1 nj =  

Definition 3. Interval-valued neutrosophic fuzzy determinant (IVIFD): 

An interval valued neutrosophic fuzzy determinant (IVNFD) function 

FMf →:  is a function on the set M (of all nn   IVNFMs) to the set F, 

where F is the set of elements of the form 

      ,,,,,, vUvLULUL aaaaaa   maintaining the condition 

10,30 ++  ULvUUU aaaaa  and ,10 +  UL aa  

10  vUvL aa  such that MA   then ( )Af  or A   or ( )Adet  belongs 

to F and is given by 

 ( ) ( )   ( ) ( )   ( ) ( ) 
 =

=

ns

n

i

vUiivLiiUiiLiiUiiLii aaaaaaA

1

,,,,,  

and ns  denotes the symmetric group of all permutations of the symbols 

 .,,2,1 n   

Definition 4. The adjoint IVNFM of an IVNFM: The adjoint IVNFM of 

an IVNFM A of order ,nn   is denoted by adj. A and is defined by adj. 

 jiAA =  where jiA  is the determinant of the IVNFM A of order 
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( ) ( )11 −− nn  formed by suppressing row j and column i of the IVNFM A. In 

other words, jiA  can be written in the form 

 ( ) ( )   ( ) ( )   ( ) ( )   


jnin js nt
vUttvLttUttLttUttLtt aaaaaa ,,,,,  

where,    jnn j \,,2,1 =  and 
jinns  is the set of all permutations of set jn  

over the set .in  Depending on the values of diagonal elements, the unit 

IVNFM are classified into two types: (i) a-unit IVNFM and (ii) r-unit IV 

NFM. 

Definition 5. Acceptance unit IVNFM (a-unit IVNFM): A square IVNFM 

is a-unit IVNFM if all diagonal elements are      0,0,0,0,1,1  and all 

remaining elements are      1,1,1,1,0,0  and it is denoted by 

      .1,1,1,1,0,0I  

Definition 6. Rejection unit IVNFM (r-unit IVNFM): A square IVNFM is 

a r-unit IVNFM if all diagonal elements are      1,1,1,1,0,0  and all 

remaining elements are      0,0,0,0,1,1  and it is denoted by 

      .0,0,0,0,1,1I  Similarly, three types of null IVNFMs are defined on its 

elements. 

Definition 7. Complete null IVNFM (c-null IVNFM): An IVNFM is a c-

null IVNFM if all the elements are       .0,0,0,0,0,0  

Definition 8. Acceptance null IVNFM (a-null IVNFM): An IVNFM is a 

a-null IVNFM if all the elements are       .1,1,1,1,0,0  

Definition 9. Rejection null IVNFM (r-null IVNFM): An IVNFM is a r-

null IVNFM if all the elements are       .0,0,0,0,1,1  

3. Some operations on IVNFMs 

Let        ,,,,,, ijvUijvLUijLijUijLij aaaaaaA =    ,, UijLij bbB =  

    ,,,, ijvUijvLUijLij bbbb   be two IVNFMs. Then,  

(i)          ,,,,,,,,, UijLijUijLijijvUijvLUijLijUijLij bbbbaaaaaa  +  
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   ( ) ( )UijUijLijLijijvUijvL aaaabb = ,max,,max,

 ( ) ( )  ( ) ( )ijvUijvUijvLijvLUijUijLijLij babababa ,min,,min,min,,min   

(ii)          ,,,,,,,,, UijLijUijLijijvUijvLUijLijUijLij bbbbaaaaaa    

   ( ) ( )UijUijLijLijijvUijvL bababb = ,max,,max,   

 ( ) ( )  ( ) ( )ijvUijvULijijvLUijUijLijLij aaaababa ,min,,min,min,,min   

 ( ) ( ),,max,,max UijUijLijLij baba   

(iii)  ( ) ( )  ( ),,min,,min,,min LijijvLUijUijLijLij bababaBA =+  

( )  ( ) ( )UijUijLijLijijvUijvU bababa  ,max,,max,,min   

(iv)  ( ) ( )  ( ),,min,,min,,min LijijvLUijUijLijLij bababaBA =  

( ),,min ijvUijvU ba   

(v)        .,,1,1,, UijLijUijLijijvUijvL aaaaaaA  −−=  (complement 

of A) 

(vi)      
mnjivUjivLUjiLjiUjiLji

T aaaaaaA
= ,,,,,  (Transpose of 

A) 

(vii)  ,, UijUijUijUijLijLijLjiLji babababaBA  −+−+=  

   ijvUijvUijvLijvLUijUijLijLij babababa   ,,  

(viii) 

 

 

  















−+−+

−+−+



= 



ijvUijvUijvUijvUijvLijvLijvLijvL

UijUijUijUijLijLijLijLij

UijUijLijLij

babababa

babababa

baba

BA

,

,

,

  

(ix) 
































 ++








 ++








 ++

=




2
,

2

2
,

2

2
,

2

@

ijvUijvUijvLijvL

UijUijLijLij

UijUijLijLij

baba

baba

baba

BA   
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(x) 

 

 

  















++

++

++

= 



ijvUijvUijvLijvL

UijUijLijLij

UijUijLijLij

baba

baba

baba

BA

,

,

,

$   

(xi) 


































+



+












+



+












+



+



=
















ijvUijvU

ijvUijvU

ijvLijvL

ijvLijvL

UijUij

UijUij

LijLij

LijLij

UijUij

UijUij

LijLij

LijLij

ba

ba

ba

ba

ba

ba

ba

ba

ba

ba

ba

ba

BA

2
,

2

2
,

2

2
,

2

#  

(xii) 

( ) ( )

( ) ( )

( ) ( ) 
































+

+

+

+










+

+

+

+










+

+

+

+

=
















12
,

12

12
,

12

12
,

12

ijvUijvU

ijvUijvU

ijvLijvL

ijvLijvL

UijUij

UijUij

LijLij

LijLij

UijUij

UijUij

LijLij

LijLij

ba

ba

ba

ba

ba

ba

ba

ba

ba

ba

ba

ba

BA  

(xiii) BA   iff ,,, LijLijUijUijLijLij bababa    

ijvUijvUijvLijvLUijUij bababa   ,,  

(xiv) BA =  iff BA   and .AB   

In the following section, we consider a daily life problem which can be 

studied using IVNFMs in better way. 

4. Importance of Interval Valued Neutrosophic Fuzzy Matrices 

(IVNFMs) 

A network consisting of four important cities (vertices) in a country is 

considered. They are connected by highways (edges). The number 

neighboring to an edge characterizes the distance between the cities 

(vertices). The above network can be represented with the help of a classical 

matrix   ,,,2,1,, njiaA ij ==  where, n is the total number of nodes. The 

ijth element ija  of A is defined as 
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









=

=

jiww

ji

ji

a

ijij

ij

andconnectingroadtheofdistancetheis,

adgeanbyconnecteddirectlynotareandverticesthe,

if,0

  

Thus the adjacent matrix of the network of is 



















0754035

7505520

4055015

3520150

 

Since the distance between two vertices is identified, precisely, so the 

above matrix is obviously a conventional matrix. Generally, the distance 

between two cities are crisp value, so the corresponding matrix is crisp 

matrix. Now, we study the crowdness of the roads connecting cities. It is clear 

that the crowdness of a road clearly, is a fuzzy quantity. The amount of 

crowdness depends on the decision makers temperament, practices, 

environments, etc. i.e., finally depends on the decision maker. The 

measurement of crowdness as a point is a difficult task for the decision 

maker. So, here we consider the amount of crowdness as an interval instead 

of a point. The aloneness is considered as an interval and also the 

indeterminacy is considered as an interval. The crowdness, indeterminacy 

and the aloneness of a network cannot be represented as a crisp matrix, it 

can be represented appropriately by a matrix which we designate by interval-

valued neutrosophic fuzzy matrices (IVNFMs). The matrix representation of 

the traffic crowdness, indeterminacy and aloneness of the network of is 

shown in the following IVNFM. 

                      

                       

                       

                       

.

1,1,1,1,0,03.,2.,3.,1.,6.,5.5.,4.,6.,3.,5.,3.6.,5.,5.,2.,4.,3.

3.,2.,3.,1.,6.,5.1,1,1,1,0,01.,0,4.,2.,8.,7.5.,1.,5.,3.,4.,2.

5.,4.,6.,3.,5.,3.1.,0,4.,2.,8.,7.1,1,1,1,0,05.,2.,4.,2.,3.,1.

6.,5.,5.,2.,4.,3.5.,1.,5.,3.4.,2.5.,2.,4.,2.,3.,1.1,1,1,1,0,0



















 

To explain the meaning of the operators defined earlier we consider two 

IVNFMs A and B. Let A and B represent respectively the crowdness, 

indeterminacy and loneliness of the network at two time instances 1t  and .2t  

Now, the IVNFM BA +  represents the maximum amount of traffic 

crowdness, the minimum of indeterminacy and the minimum amount of 
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aloneness of the network between the time instances 1t  and .2t  BA   

represents the minimum amount of traffic crowdness, minimum amount of 

indeterminacy and the maximum amount of loneliness of the network. A  

matrix represents the aloneness, confidence and crowdness of the network. 

BABA $,@  and BA#  reveals the arithmetic mean, geometric mean and 

harmonic mean of the crowdness, indeterminacy and aloneness in between 

the two time instances 1t  and 2t  of the network. To illustrate the operators 

BABA + ,  and ,A  we consider a network consisting two vertices and 

two edges. The crowdness, indeterminacy and aloneness of the network are 

observed at two different time instances 1t  and .2t  The matrices 
1t

A  and 

2t
A  represent the status of the network at 1t  and at .2t  The number 

adjacent to the sides represents the crowdness, indeterminacy and aloneness 

of the roads at two different instances of the same network. 

Let 

           

            







=

1,1,1,1,0,05.,2.,4.,2.,3.,1.

5.,2.,4.,2.,3.,1.1,1,1,1,0,0

1t
A  

and  

           

           
.

1,1,1,1,0,05.,1.,5,3.,4.,2.

5.,1.,5.,3.,4.,2.1,1,1,1,0,0

2 







=tA  

Then 
           

            







=+

1,1,1,1,0,05.,1.,4.,2.,4.,2.

5.,1.,4.,2.,4.,2.1,1,1,1,0,0

21 tt AA  and 

           

            







=

1,1,1,1,0,05.,2.,5.,3.,3.,1.

5.,2.,5.,3.,3.,1.1,1,1,1,0,0

21 tt AA

                 5.,2.,4.,2.,3.,1.1,1,1,1,0,01,1,1,1,0,0
1

+=tA  

                        .5.,2.,4.,2.,3.,1.5.,2.,4.,2.,3.,1.1,1,1,1,0,05.,2.,4.,2.,3.,1. =+=  

5. Properties of Interval Valued Neutrosophic Fuzzy Matrices 

(IVNFMs) 

In this section some properties of IVNFMs are presented. IVNFMs satisfy 

the commutative and associative properties over the operators ,, +  and ⊙. 

The operator ‘.’ is distributed over ‘+’ in left and right but the left and right 
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distribution laws do not hold for the operators ⊕ and ⊙. 

(1) ABBA +=+   

(2) ( ) ( ) CBACBA ++=++  

(3) ABBA =   

(4) ( ) ( ) CBACBA =  

(5) (i) ( ) CABACBA +=+   

(ii) ( ) CAABACB +=+   

(6) ABBA =  

(7) ( ) ( ) CBACBA =   

(8) ABBA  =   

(9) ( ) ( ) CBACBA  =  

(10) (i) ( ) ( ) ( )CABACBA    

(ii) ( ) ( ) ( )ACABACB    

Proof. 

(1) Let        ,,,,,, ijvUijvLUijLijUijLij aaaaaaA =  

       ijvUijvLUijLijUijLij bbbbbbB ,,,,, =  and  

       .,,,,, ijvUijvLUijLijUijLij ccccccC =  

 ( ) ( ),,max,,max UijUijLijLij baba   

 ( ) ( )ijvUijvULijLij babaBA ,min,,min =+  

 ( ) ( )ijvUijvULijijvL baba ,min,,min   

 ( ) ( ),,max,,max UijUijLijLij abab   

 ( ) ( ) ,,min,,min UijUijLijLij ababAB =+  

   ( ) ( )ijvUijvULijijvL abab ,min,,min   
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Therefore, .ABBA +=+  Similarly, (2), (3), (4), (5), (6), (7), (8) and (9) 

can be proved. 

(10) 

 

 

  



















−+−+

= 



ijvUijvUijvLijvL

UijUijLijLij

UijUijUijUijLijLijLijLij

cbcb

cbcb

cbcbcbcb

CB

,

,,

,,

  

( )

 ( ) ( )
 )

  















−+−+

−+−+

−+−+

=







ijvUijvUijvUijvUijvUijvUijvLijvLUijUijijvL

UijUijUijUijUijUijLijLijLijLijLijLij

UijUijUijUijUijLijLijLijLijLij

cbacbabacba

cbacbacbacba

cbcbacbcba

CBA

,

,

,


 

 

 

 

,

,

,

,,

















−+−+

−+−+



= 



ijvUijvUijvUijvUijvLijvLijvLijvL

UijUijUijUijLijLijLijLij

UijUijLijLij

babababa

babababa

baba

BA   

 

 

 

.,

,,

















−+−+

−+−+



= 



ijvUijvUijvUijvLijvLijvLijvL

UijUijUijUijLijLijLijLij

UijUijLijLij

caccaca

cacacaca

caca

CA   

Now, 

( ) ( )

 ( )

( ) 
( ) ( )

( ) ( )
( ) ( )

( ) ( )

.

,

,

,

,

2

2





























−+−+

−+−+

−+−+

−+−+

−+

−+

=








ijvUijvUijvUijvUijvUijvUijvUijvU

ijvLijvLijvLijvLijvLijvLijvLijvL

UijUijUijUijUijUijUijUij

LijLijLijLijijvLijvLijvLijvL

UijUijUijUijUijUij

LijLijLijLijLijLij

babababa

cacababa

cacababa

cacababa

cbacba

cbacba

CABA   

So, ( ) ( ) ( ).CABACBA    Similarly, ( ) ( )ABACB    

( )AC   can be proved. 

Property 1. Let A be an IVNFM of any order then, .AAA =+  

Proof. Let        .,,,,, ijvUijvLUijLijUijLij aaaaaaA =  

 ( ) ( ),,max,,max UijUijLijLij aaaa   

Then,  ( ) ( )   ,,,min,,min UijLijUijUijLijLij aaaaaaBA  ==+  

     Aaaaa ijvUijvLUijLij = ,,,  
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 ( ) ( ).,min,,min ijvUijvULijijvL aaaa   

Property 2 If A be an IVNFM of any order then, 

      AIA + 0,0,0,0,0,0  where,      0,0,0,0,0,0I  is the null IVNFM of 

same order.  

Proof. Let        ijvUijvLUijLijUijLij aaaaaaA ,,,,, =  and 

            .0,0,0,0,0,00,0,0,0,0,0 =I   

 ( ) ( ),0,max,0,max UijLij aa   

Then,        ( ) ( ) ==+  0,min,0,min0,0,0,0,0,0 UijLij aaIA  

      0,0,0,0, UijLij aa    ( ) ( ).0,min,0,min ijvUijvL aa   

Therefore,       .0,0,0,0,0,0 AIA +  

Some more properties on determinant and adjoint of IVNFM are 

presented below.  

Property 3. If A be a square IVNFM then .TAA =  

Proof. Let        .,,,,, ijvUijvLUijLijUijLij aaaaaaA =  Then 

       .,,,,, jivUjivLUjiLjiUjiLji
T aaaaaaA =  

 ( ) ( )   ( ) ( )   ( ) ( )  .,,,,, 111111111111 vUvLULUL aaaaaa   

Now, 

 ( ) ( )   ( ) ( )   ( ) ( )  
=

ns
vUvLULUL

T aaaaaaA 222222222222 ,,,,,  

 ( ) ( )   ( ) ( )   ( ) ( )  .,,,,, nvUnnvLnUnnLnnUnnLnn aaaaaa   

Let  be the permutation of  n,,2,1   such that ,I=  the identity 

permutation. Then .1−=  As  runs over the whole set of permutations, 

so does . Let ( ) ( ) ( )., 1 jjiji === −   

Therefore, ( ) ( ) ( ) ( ) ( ) ( ) ,,, LjjLiiUiiUiiLjjLii aaaaaa  ===  

( ) ( ) ( ) ( ) ( ) ( ) .,, vLjjivLivLjjivLiLjjLii aaaaaa  ===  As i goes over the set 
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  jn ,,,2,1   does so. 

Now,  ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 111111111111 ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( )  vUvLULUL aaaaaa 222222222222 ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( ) nvUnnvLnUnnLnnUnnLnn aaaaaa  ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 1111111111111 ,,,,, 

 ( ) ( )   ( ) ( )   ( ) ( )  vUvLULUL aaaaaa 222222222222 ,,,,, =  

 ( ) ( )   ( ) ( )   ( ) ( ) vUnnvLnnUnnLnnUnnLnn aaaaaa  ,,,,,  

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 111111111111 ,,,,,   

Therefore,  ( ) ( )   ( ) ( )   =
ns ULUL

T aaaaA ,,,, 22222222  

 ( ) ( )   ( ) ( )   ( ) ( )   ( ) ( ) nvUnnvLnUnnLnnUnnLnnvUvL aaaaaaaa  = ,,,,,, 2222   

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 11111111111111 ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( )  


ns
vUvLULUL aaaaaa 222222222222 ,,,,,  

 ( ) ( )   ( ) ( )   ( ) ( )  .,,,,, vUnnvLnnUnnLnnUnnLnn aaaaaaA =  

Property 4. If A and B be two square IVNFMs and ,BA   then, adj 

.BadjA   

Proof. Let         ,,,,,, AccccccC ijvUijvLUijLijUijLij ==   

        .,,,,, BadjddddddD ijvUijvLUijLijUijLij ==   

where, 

       ( ) ( )   
 =

jnin js nt
UttLttijvUijvLUijLijUijLij aacccccc ,,,,,,,  

 ( ) ( )   ( ) ( ) vUttvLttUttLtt aaaa  ,,,  

and 

       ( ) ( )   
 =

jnin js nt
UttLttijvUijvLUijLijUijLij bbdddddd ,,,,,,,  

 ( ) ( )   ( ) ( ) vUttvLttUttLtt bbbb  ,,,  
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It is clear that        ,,,,,,, UijLijijvUijvLUijLijUijLij ddcccccc    

    .,,, ijvUijvLUijLij dddd   Since, ( ) ( ) ( ) ( ) ,, UttLttLttLtt baba    

( ) ( ) ( ) ( ) UttLttLttLtt aaba   ,  and ( ) ( )vUttvLtt ba    for all 

( ) ( )., jtjt   

Therefore ,DC   i.e., .BadjAadj   

Property 5. For a square IVNFM ( ) ( ) .,
TT AadjAadjA =  

Proof. Let ., TAadjCAadjB ==  

Therefore, 

       ( ) ( )   
 =

jnin js nt
UttLttijvUijvLUijLijUijLij aabbbbbb ,,,,,,,  

 ( ) ( )   ( ) ( ) vUttvLttUttLtt aaaa  ,,,  and  

       ( ) ( )   
 =

jnin js nt
UttLttijvUijvLUijLijUijLij aacccccc ,,,,,,,  

 ( ) ( )   ( ) ( )        .,,,,,,,, ijvUijvLUijLijUijLijvUttnLttUttLtt bbbbbbaaaa  =  

Therefore, ( ) ( ) .
TT AadjAadj =  

Property 6. For an IVNFM ., AadjAA =  

Proof.        ijvUijvLUijLijUijLij AAAAAAA ,,,,, =  where, 

       ijvUijvLUijLijUijLij AAAAAA ,,,,,   is the cofactor of the element 

       ijvUijvLUijLijUijLij aaaaaa ,,,,,   in the IVNFM A. Therefore,  

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL AAAAAA 111111111111 ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( )   
=

ns
vUvLULUL AAAAAAAadj 222222222222 ,,,,,

  ( ) ( )   ( ) ( )   ( ) ( ) vUnnvLnnUnnLnnUnnLnn AAAAAA  ,,,,,  

 ( ) ( )   ( ) ( )   ( ) ( )   =
=

ns

n

i
vUiivLiiUiiLiiUiiLii AAAAAA

1
,,,,,  



R. VIDHYA and R. IRENE HEPZIBAH 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 4, February 2021 

574 

 ( ) ( )   ( ) ( )   ( ) ( ) 
( )

    =  




=
n inin js

n

i s nt
vUttvLttUttLttUttLtt aaaaaa

1
,,,,,  

(  ( ) ( )   ( ) ( )   ( ) ( )  )  
=

ns nt
vUttvLttUttLttUttLtt aaaaaa

1
111111

,,,,,  

(  ( ) ( )   ( ) ( )   ( ) ( )  ) 


2
222222

,,,,,
nt

vUttvLttUttLttUttLtt aaaaaa  

(  ( ) ( )   ( ) ( )   ( ) ( )  ) 


n
nnnnnnnt

vUttvLttUttLttUttLtt aaaaaa ,,,,,  

(  ( ) ( )   ( ) ( )   ( ) ( )  
=

ns
vUvLULUL aaaaaa 222222222222 111111

,,,,,  

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 333333333333 111111
,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( )  )vUnnvLnnUnnLnnUnnLnn aaaaaa
111111

,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 111111111111 222222
,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 333333333333 222222
,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( )  )vUnnvLnnUnnLnnUnnLnn aaaaaa
222222

,,,,,   

(  ( ) ( )   ( ) ( )   ( ) ( )  vUvLULUL nnnnnn
aaaaaa 111111111111 ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL nnnnn
aaaaaa 222222222222 ,,,,,

2   

 ( ) ( )   ( ) ( )   ( ) ,,,,, 1111111111 22222 vLnnUnnLnnUnnLnn aaaaa −−−−−−−−−−  

( )  )vUnna 11 2 −−  where,     .,,2,1ˆ,ˆ\,,2,1ˆ nnf  =


 

But since,  


( ) ( )

 
( ) ( )

 
( ) ( )


vUfvLfUfLfUfLf

aaaaaa



ˆˆˆˆˆˆˆˆˆˆˆˆ

ˆˆˆˆˆˆ
,,,,,  

    ( ) ( )   ( ) ( )   ( ) ( )  .,,,,, vUnnvLnnUnnLnnUnnLnn aaaaaa =  

Therefore 

 ( ) ( )   ( ) ( )   ( ) ( ) vUvLULUL aaaaaa 111111111111 ,,,,,   

 ( ) ( )   ( ) ( )   ( ) ( )  
=

ns
vUvLULUL aaaaaaAadj 222222222222 ,,,,,  
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 ( ) ( )   ( ) ( )   ( ) ( )  .,,,,, Aaaaaaa vUnnvLnnUnnLnnUnnLnn =  

Conclusion 

In this work, Interval valued neutrosophic fuzzy matrices are introduced 

based on M. Pal et al. [13]. Then the operations on Interval valued 

neutrosophic fuzzy matrices are discussed. Some properties on them are 

conferred with the real time example. The same operations and properties 

can be extended to various Neutrosophic numbers.  
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