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Abstract 

Molodtsov initiated the concept of soft sets in [17]. Maji et al. defined some operations on soft sets 

in [13]. Aktaş et al. generalized soft sets by defining the concept of soft groups in [2]. After then, Qiu-

Mei Sun et al. gave soft modules in [20]. In this paper, the concept of neutrosophic soft module is 

introduced and some of its basic properties are studied.   
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1. Introduction 

The contribution of mathematics to the present-day technology in reaching  to a fast 

trend cannot be ignored. The treories presented differently from classical methods in 

studies such as fuzzy set [21],intuitionistic fuzzy set [3], soft set [17], neutrosophic set 

[19], etc. The algebraic structure of set theories dealing with uncertainties has also been studied by 

some authors.After Molodtsov’s work, some different applications of soft sets were studied in [16]. 

Maji et al. [14] presented the concept of fuzzy soft set. Rosenfeld [18] proposed the concept of fuzzy 

groups in order to establish the algebraic structures of fuzzy sets. Aktaş and Çağman [2] defined soft 

groups and compared soft sets with fuzzy sets and rough sets. After the definition of fuzzy soft 

group is given by some authors [4,11].  F.Feng et al. [8] gave soft semirings and U.Acar et al. [1] 

introduced initial concepts of soft rings. Definition of fuzzy module is given by some authors [12,22]. 

Qiu- Mei Sun et al. [20] defined soft modules and investigated their basic properties. Fuzzy soft 

modules and intuitionistic fuzzy soft modules was given and researched by C. Gunduz (Aras) and S. 

Bayramov [9,10]. 

The main purpose of this paper is to introduce a basic version of neutrosophic soft module theory, 

which extends the notion of module by including some algebraic structures in soft sets. Finally, we 

investigate some of neutrosophic soft module basic properties. 
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1.  Preleminaries 

In this section, we will give some preliminary information for the present study. 

Definition 2.1. [19] A  neutrosophic set A  on the universe of discourse  X  is defined as: 

( ) ( ) ( ) ,:,,, XxxFxIxxA =   

where  ( ) ( ) ( ) .301,0:,, _ +



+− ++→ xFxIxandXFI
 

Definition 2.2 [17] Let  X  be an initial universe, E  be a set of all parameters and )(XP  denotes 

the power set of X . A  pair ( )EF,  is called a soft set over X , where F  is a mapping given by 

( )XPEF →: . 

Firstly, neutrosophic soft set defined by Maji [13] and later concept has been modified by Deli and 

Bromi [7] as given below: 

Definition 2.3.  Let  X  be an initial universe set and E  be as a set of parameters. Let ( )XP  

denote the set of all neutrosophic sets of X . Then, a neutrosophic soft set ( )EF ,
~

 over X  is a set 

defined by a set valued function F
~

 representing a mapping ( )XPEF →:
~

 where F
~

 is called 

approximate function of the neutrosophic soft set ( )EF ,
~

. In other words, the neutrosophic soft set 

is a parameterized family of some elements of the set ( )XP  and therefore it can be written as a set 

of ordered pairs, 

( )
( )
( )

( )
( )

( )
( )( ) EeXxxFxIxxeEF

eFeFeF
= ::,,,,,,

~
~~~  

where 
( )
( )

( )
( )

( )
( )  1,0,, ~~~  xFxIx

eFeFeF
, respectively called the truth-membership, indeterminacy-

membership, falsity-membership function of  ( )eF
~

. Since supremum of each FI ,, is 1 so the 

inequality  
( )
( )

( )
( )

( )
( ) 30 ~~~ ++ xFxIx

eFeFeF
 is obvious. 

Definition 2.4.  [6] Let ( )EF ,
~

 be neutrosophic soft set over the common universe ( )EX , . The 

complement of ( )EF ,
~

 is denoted by ( )cEF ,
~

 and is defined by: 

( )
( )
( )

( )
( )

( )
( )( ) EeXxxTxIxFxeEF

eFeFeF

c

−= ::,,1,,,,
~

~~~ . 

Obvious that, ( )( ) ( )EFEF
cc

,
~

,
~

= .  

Definition 2.5.  [13] Let ( )EF ,
~

 and ( )EG,
~

 be two neutrosophic soft sets over the common 

universe ( )EX , . ( )EF ,
~

 is said to be neutrosophic soft subset of ( )EG,
~

 if 

( )
( )

( )
( )

( )
( )

( )
( )

( )
( )

( )
( ) XxEexFxFxIxIxx

eGeFeGeFeGeF
 ,,,, ~~~~~~ . It is denoted by  

( ) ( )EGEF ,
~

,
~

 . 
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The operations of union, intersection, difference, AND, OR on neutrosophic soft sets are 

defined differently from the studies [6,13]. In addition, basic properties of these operations will be 

presented. 

Definition 2.6.   Let ( )EF ,
~

1
 and ( )EF ,

~
2

 be two neutrosophic soft sets over the common universe 

( )EX , . Then their union is denoted by ( ) ( ) ( )EFEFEF ,
~

,
~

,
~

321 =  and is defined by: 

      ( )
( )
( )

( )
( )

( )
( )( ) EeXxxFxIxxeEF

eFeFeF
= ::,,,,,,

~
333

~~~3  

      where  

                                          

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) .min

,,max

,,max

213

213

213

~~~

~~~

~~~

xFxFxF

xIxIxI

xxx

eFeFeF

eFeFeF

eFeFeF

=

=

=

 

Definition 2.7.   Let ( )EF ,
~

1  and ( )EF ,
~

2  be two neutrosophic soft sets over the common universe 

( )EX , . Then their union is denoted by ( ) ( ) ( )EFEFEF ,
~

,
~

,
~

321 =  and is defined by:

       ( )
( )
( )

( )
( )

( )
( )( ) EeXxxFxIxxeEF

eFeFeF
= ::,,,,,,

~
333

~~~3  

      where      

                                           

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) .max

,,min

,,min

213

213

213

~~~

~~~

~~~

xFxFxF

xIxIxI

xxx

eFeFeF

eFeFeF

eFeFeF

=

=

=

 

Definition 2.8.   Let ( )EF ,
~

1  and ( )EF ,
~

2  be two neutrosophic soft sets over the common universe 

( )EX , . Then ” ( )EF ,
~

1  difference ( )EF ,
~

2 ” operation on them is denoted by 

( ) ( ) ( )EFEFEF ,
~

,
~

\,
~

321 =  and is defined by ( ) ( ) ( )cEFEFEF ,
~

,
~

,
~

213 =  as follows: 

( )
( )
( )

( )
( )

( )
( )( ) EeXxxFxIxxeEF

eFeFeF
= ::,,,,,,

~
333

~~~3  

      where  

                                         

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) .,max

,1,min

,,min

213

213

213

~~~

~~~

~~~

xTxFxF

xIxIxI

xFxx

eFeFeF

eFeFeF

eFeFeF

=

−=

=

 

Definition 2.9.   Let ( ) IiEFi ,
~

 be a family of neutrosophic soft over the common universe 

( )EX , . Then 
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( )
( )
( ) 

( )
( ) 

( )
( ) ( ) EeXxxFxIxxeEF

IieFIieFIieF
Ii

i
iii

=




::,inf,sup,sup,,,
~

~~~ , 

         

( )
( )
( ) 

( )
( ) 

( )
( ) ( ) EeXxxFxIxxeEF

IieFIieFIieF
Ii

i
iii

=




::,sup,inf,inf,,,
~

~~~ . 

Definition 2.10.   Let ( )EF ,
~

1  and ( )EF ,
~

2  be two neutrosophic soft sets over the common universe 

( )EX , . Then ” AND”  operation on them is denoted by ( ) ( ) ( )EEFEFEF = ,
~

,
~

,
~

321
 and is 

defined by: 

( ) ( )
( )

( )
( )

( )
( )

( )( ) ( ) EEeeXxxFxIxxeeEEF
eeFeeFeeF

= 21,
~

,
~

,
~213 ,::,,,,,,,

~
213213213

 

      where  

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) .max

,,min

,,min

2211213

2211213

2211213

~~
,

~

~~
,

~

~~
,

~

xFxFxF

xIxIxI

xxx

eFeFeeF

eFeFeeF

eFeFeeF

=

=

=

 

Definition 2.11.   Let ( )EF ,
~

1  and ( )EF ,
~

2  be two neutrosophic soft sets over the common universe 

( )EX , . Then ” OR”  operation on them is denoted by ( ) ( ) ( )EEFEFEF = ,
~

,
~

,
~

321  and is defined 

by: 

( ) ( )
( )

( )
( )

( )
( )

( )( ) ( ) EEeeXxxFxIxxeeEEF
eeFeeFeeF

= 21,
~

,
~

,
~213 ,::,,,,,,,

~
213213213

 

 where  

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) 

( )
( )

( )
( )

( )
( ) .min

,,max

,,max

2211213

2211213

2211213

~~
,

~

~~
,

~

~~
,

~

xFxFxF

xIxIxI

xxx

eFeFeeF

eFeFeeF

eFeFeeF

=

=

=

 

Definition 2.12.     (1) A  neutrosophic soft set ( )EF ,
~

 over ( )EX ,  is said to be null neutrosophic 

soft set if 
( )
( )

( )
( )

( )
( ) XxEexFxIx

eFeFeF
=== ,;1,0,0

333

~~~ . It is denoted by ( )EX ,0 . 

     (2) A  neutrosophic soft set ( )EF ,
~

 over ( )EX ,  is said to be absolute  neutrosophic soft set if 

( )
( )

( )
( )

( )
( ) XxEexFxIx

eFeFeF
=== ,;0,1,1 ~~~ . It is denoted by ( )EX ,1 . 

 Clearly 
( ) ( )EX

c

EX ,10
,
=  and 

( ) ( )EX

c

EX ,01
,
= . 

Proposition 2.1. Let ( ) ( )EFEF ,
~

,,
~

21  and ( )EF ,
~

3  be two neutrosophic soft sets over the common 

universe ( )EX , . Then, 
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(1)  ( ) ( ) ( )  ( ) ( )  ( )EFEFEFEFEFEF ,
~

,
~

,
~

,
~

,
~

,
~

321321  =  and 

( ) ( ) ( ) =EFEFEF ,
~

,
~

,
~

321  ( ) ( )  ( )EFEFEF ,
~

,
~

,
~

321  ; 

(2)    ( ) ( ) ( )  ( ) ( )  ( ) ( ) EFEFEFEFEFEFEF ,
~

,
~

,
~

,
~

,
~

,
~

,
~

3121321  =  and 

( ) ( ) ( ) EFEFEF ,
~

,
~

,
~

321   ( ) ( )  ( ) ( ) EFEFEFEF ,
~

,
~

,
~

,
~

3121 = ; 

(3)    ( ) ( ) ( )EFEF EX ,
~

0,
~

1,1 =  and ( ) ( ) ( )EXEXEF ,,1 00,
~

= ; 

(4) ( ) ( ) ( )EXEXEF ,,1 11,
~

=  and ( ) ( ) ( )EFEF EX ,
~

1,
~

1,1 = . 

Proposition 2.2. Let ( )EF ,
~

1
 and ( )EF ,

~
2

 be two neutrosophic soft sets over the common       

universe ( )EX , . Then, 

(1)   ( ) ( )  ( ) ( )ccc

EFEFEFEF ,
~

,
~

,
~

,
~

2121  = ; 

(2)   ( ) ( )  ( ) ( )ccc

EFEFEFEF ,
~

,
~

,
~

,
~

2121  = . 

Proposition 2.3. Let ( )EF ,
~

1  and ( )EF ,
~

2  be two neutrosophic soft sets over the common universe 

( )EX , . Then, 

(1)  ( ) ( )  ( ) ( )ccc

EFEFEFEF ,
~

,
~

,
~

,
~

2121 = ; 

(2)  ( ) ( )  ( ) ( )ccc

EFEFEFEF ,
~

,
~

,
~

,
~

2121 = . 

Definition 2.13. Let M be a left R -module and let ( )FITA ,,=  be a neutrosophic set over M. 

Then we say ( )FITM ,,,  is a neutrosophic modul, if the following conditions are satisfied: 

a) ( ) ( ) ( ) 00;100 === FIT  

b) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) yFxFyxFyIxIyxIyTxTyxT ,max;; +++  

c) ( ) ( ) ( ) ( ) ( ) ( )xFxFxIxIxTxT   ;;  

Definition 2.14. Let ( )1111 ,,, FITM  and ( )2222 ,,, FITM  be two neutrosophic modules over 1M

and 2M , respectively. We say that f is a homomorphism of neutrosophic modules, if the following 

conditions for homomorphism of 21: MMf → modules are satisfied: 

                        ( )( ) ( ) ( )( ) ( ) ( )( ) ( )xFxfFxIxfIxTxfT 121212 ,,   

 

1. Neutrosophic soft modules 

In this paper R is an ordinary ring.  Let M  be a left (or right) R -module  and let A  be a set. 

( )MNS denotes the family of neutrosophic sets over M .  

Definition 3.1. Let ( )AF ,
~

  be a neutrosophic soft set over M . Then ( )AF ,
~

  is said to be a 

neutrosophic soft module over M   iff Aa  , ( ) ( )aaa FITaF ,,
~

=   is a neutrosophic submodule 

of M   and denoted as aF
~

.   
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Definition 3.2. Let ( )AF ,
~1

  and ( )BF ,
~2

 be two neutrosophic soft modules over M  and N  

respectively, and let NMf →:  be a homomorphism of modules, and let BAg →:  be a 

mapping of sets. Then we say that ( ) ( ) ( )BFAFgf ,
~

,
~

:, 21 →  is a neutrosophic soft 

homomorphism of neutrosophic soft modules, if the following condition is satisfied: 

( )( ) ( )( ) ( ) ( )( ) ( )( ) ( ) ( )( ) ( )( ) ( )
221221221 ~

,
~

,
~

agaagaaga FagFFfIagFIfTagFTf ======  

Note that for Aa , ( )( ) ( )( )21 ~
,

~
,: aga FNFMf →  is a neutrosophic homomorphism of 

neutrosophic modules. 

Neutrosophic soft modules and morphisms of their is consists of a category. This category is 

denoted NSM . 

Theorem 3.1. Let ( )AF ,
~1

 and ( )BF ,
~2

 be two neutrosophic soft modules over M . Then their 

intersection ( ) ( )BFAF ,
~

,
~ 21   is a neutrosophic soft module over M . 

Proof. Let ( ) ( ) ( )CFBFAF ,
~

,
~

,
~ 321 = ,where BAC = . Since the neutrosophic soft set 

213213213 ,, ccccccccc FFFIIITTT ===  is a neutrosophic submodule, for Cc , ( )CF ,
~3

 

is a neutrosophic soft module over M .   

Theorem 3.2. Let ( )AF ,
~1

 and ( )BF ,
~2

 be two neutrosophic soft modules over M . Then 

( ) ( )BFAF ,
~

,
~ 21   is a neutrosophic soft module over M . 

Proof.  We can write ( ) ( ) ( )BAFBFAF = ,
~

,
~

,
~ 321

. Since 
1~
aF  and 

2~
bF  are neutrosophic 

submodules of M , 
21 ~~

ba FF   is a neutrosophic submodule of M . Thus, 

( ) ( ) ( ) 213213213 ,,,,, bababa FFbaFIIbaITTbaT ===  is a neutrosophic submodule of M , 

for all ( ) BAba , . Hence, we find that ( ) ( )BFAF ,
~

,
~ 21   is a neutrosophic soft module over M

.Theorem 3.3. Let ( )AF ,
~1

 and ( )BF ,
~2

 be two neutrosophic soft modules over M . If =BA , 

then ( ) ( )BFAF ,
~

,
~ 21   is a neutrosophic soft module over M . 

Proof. We can write ( ) ( ) ( )CFBFAF ,
~

,
~

,
~ 321 = . Since =BA , it follows that either 

BAc −  or ABc −  for all Cc . If BAc − , then 
13 ~~
bb FF =  is a neutrosophic submodule 

of M , and if ABc − , then 
23 ~~

bb FF =  is a neutrosophic submodule of M . Hence, 

( ) ( )BFAF ,
~

,
~ 21   is a neutrosophic soft module over M . 

Definition 3.3. Let ( )AF ,
~1

 and ( )BF ,
~2

 be two neutrosophic soft modules over M . Then ( )AF ,
~1

 

is called a neutrosophic soft submodule of ( )BF ,
~2

 if 

1) BA  

2) For all Aa , ( )1111 ,,
~

aaaa FITF =  is a neutrosophic submodule of ( )2222 ,,
~

aaaa FITF =  , 

212121 ,, aaaaaa FFIITT  . 



  

7676 

Theorem 3.4. Let ( )AF ,
~1

 and ( )AF ,
~2

 be two neutrosophic soft modules over M . If 
21 ~~

aa FF   for 

all Aa , then ( )AF ,
~1

 is a neutrosophic soft submodule of ( )AF ,
~2

. 

Proof. The proof of the theorem is straightforward. 

Theorem 3.5. Let ( )AF ,
~

  be a neutrosophic soft modules over M , and let ( ) 
Iiii AF


,

~
 be 

nonempty family of neutrosophic soft submodules of ( )AF ,
~

. Then 

1) ( )
Ii

ii AF ,
~

 is a neutrosophic soft submodule of ( )AF ,
~

, 

2) ( )ii
Ii

AF ,
~


  is a neutrosophic soft submodule of ( )AF ,

~
, 

3) If = ji AA , for all Iji , , then ( )ii
Ii

AF ,
~


  is a neutrosophic soft submodule of ( )AF ,

~
. 

Let ( )AF ,
~1

  and ( )BF ,
~2

 be two neutrosophic soft modules over M  and N  respectively, and 

( ) ( ) ( )BFAFgf ,
~

,
~

:, 21 →  be a neutrosophic soft homomorphism of these modules. 

Now in this section, we introduce the kernel and image of neutrosophic soft homomorphism of 

neutrosophic soft modules. Let fM ker= . Define ( )MNSAF → :
~

 by 

MaaMaaMaa FFIITT  === ,, . Then ( )AF ,
~
  is a neutrosophic soft module over M  . It is 

clear that this module is a neutrosophic soft submodule of ( )AF,
~

.   

Definition 3.4. ( )AF ,
~
  is said to be kernel of ( )gf ,  and denoted by ( )gf ,ker . 

Now, let ( )AgB = . Then for all Bb  , there exists Aa  such that ( ) bag = . Let 

NfN = Im . We define the mapping ( )NNSBF → :
~ 2

 as 

( ) ( )( ) ( ) ( )( ) ( ) ( )( ) NNN agFbFagIbIagTbT  === 222222 ,, . Since ( )gf ,  is a 

neutrosophic soft homomorphism, ( ) ( ) ( ) ( ) ( ) ( )
212121 ,, agaagaaga FFfIIfTTf ===  is satisfied for all 

Aa . Then the pair ( )BF  ,
~ 2

 is a neutrosophic soft module over N   and ( )BF  ,
~ 2

 is a 

neutrosophic soft submodule of ( )BF ,
~ 2

. 

Definition 3.5. ( )BF  ,
~ 2

 is said to be image of ( )gf ,  and denoted by ( )gf ,Im . 

 Proposition 3.1. Let ( )AF,
~

. be a neutrosophic soft module over M ,  N  be an −R module and 

NMf →: . be a homomorphism of −R modules. Then ( )( )AFf ,
~

. is a neutrosophic soft module 

over N .  

Proof. If the mapping ( ) ( )NNSAFf →:
~

 is defined by   
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( )( ) ( ) ( ) ( ) 

( )( ) ( ) ( ) ( ) 

( )( ) ( ) ( ) ( ) yxfxFyFf

yxfxIyIf

yxfxTyTf

aa

aa

aa

==

==

==

:inf

:sup

:sup

, 

the proof is completed. 

Note that ( ) ( ) ( )( )AFfAFf A ,
~

,
~

:1, →  is a neutrosophic soft homomorphism of neutrosophic soft 

modules. 

Proposition 3.2. If M  is an −R module, ( )AF,
~

 is a neutrosophic soft module over N  and 

NMf →:  is a homomorphism of −R modules, then ( )( )AFf ,
~1−

 is a neutrosophic soft module 

over M . 

Proof. If the mapping ( ) ( )MNSAFf →− :
~1

 is defined by   

( )( ) ( ) ( )( ) ( )( ) ( ) ( )( ) ( )( ) ( ) ( )( )xfFxFfxfIxIfxfTxTf aaaaaa
=== −−− 111 ,, , 

the proof is completed. 

It is clear that ( ) ( )( ) ( )AFAFff A ,
~

,
~

:1, 1 →−
 is a neutrosophic soft homomorphism of neutrosophic 

soft modules. 

Lemma 3.1. Let M and N  be an −R modules and NMf →:  be an −R homomorphism and 

( )AF ,
~1

 and ( )AF ,
~2

 are two neutrosophic soft modules over M  and N  respectively. 

(i) ( ) ( ) ( )AFAFf A ,
~

,
~

:1, 21 →  is a neutrosophic soft homomorphism if and only if  for all Aa , 

( ) ( ) ( )121212 ,, aaaaaa FfFIfITfT   is satisfied.  

(ii)
 
( ) ( ) ( )AFAFf A ,

~
,

~
:1, 21 →  is a neutrosophic soft homomorphism if and only if  for all Aa , 

( ) ( ) ( )211211211 ,, aaaaaa FfFIfITfT −−−   is satisfied . 

Theorem 3.6. If ( ) 
Iiii AF


,

~
 is a family of neutrosophic soft modules over  

IiiM


, then 

( )
Ii

ii AF ,
~

 is a neutrosophic soft module over
Ii

iM . 

Proof. Define 


→
Ii

i

Ii

i MAF :
~

 ( )FITF ,,
~
=

 

by       

                         ( ) ( )  ( ) ( )  ( ) ( )
iii aii

Ii
iaii

Ii
iaii

Ii
i FpaFIpaITpaT 111 ,, −



−



−


=== ,  

where 


→
Ii

iii MMp : is a projection mapping. Since 

( )   ( )   ( )  


−



−



− →→→
Ii

iaii

Ii

iaii

Ii

iaii MFpMIpMTp
iii

1,0:,1,0:,1,0: 111
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is a neutrosophic soft module over 
Ii

iM ,for all Ii , ( ) ( ) ( )
iii aii

Ii
aii

Ii
aii

Ii
FpIpTp 111 ,, −



−



−


  is 

also a neutrosophic soft module over 
Ii

iM . 

Theorem 3.7. If ( ) 
Iiii AF


,

~
 is a family of neutrosophic soft modules over the family of modules  

 
IiiM


, then ( )ii

Ii
AF ,

~


  is a neutrosophic soft module over i

Ii
M


 . 

Proof. Define 
i

Ii
Ii

i MAF




→:
~

  ( )FITF ,,
~
=

 

for all   



Ii

ii Aa  by 

 ( ) ( )  ( ) ( )  ( ) ( )
iii aii

Ii
iaii

Ii
iaii

Ii
i FjaFIjaITjaT


=== ,,  where i

Ii
ii MMj


→:  is a 

embedding mapping. Since ( ) ( ) ( )
iii aiiaiiaii FjIjTj ,,  is a neutrosophic soft submodule over i

Ii
M


  

for all Ii ,  is a neutrosophic submodule over i
Ii
M


 .    

Lemma 3.2. 1) Given modules  
IiiM


 and N  and a family of −R homorphisms 

 
Iiii NMfA


→= : . If ( ) 

Iiii AF


,
~

 are neutrosophic soft modules over  
IiiM


, then there exist 

a neutrosophic soft module 








Ii

iAF ,
~ 2

 over N  such that for all Ii , 

( ) 







→ 

Ii

iiii AFAFf ,
~

,
~

: 2
 

is a neutrosophic soft homomorphism of neutrosophic soft modules.  

2) Given modules M  and  
IiiN


 and a family of −R homorphisms  

Iiii NMgB


→= : . If 

( ) 
Iiii BF


,

~2
 are neutrosophic soft modules over  

IiiN


, then there exist a neutrosophic soft 

module 








Ii

iAF ,
~

 over M  such that for all Ii , 

( )ii

Ii

ii BFAFg ,
~

,
~

: 2→










 

is a neutrosophic soft homomorphism of neutrosophic soft modules.  

Proof. 1) Define NAF
Ii

i →


:
~2

 , ( )2222 ,,
~

FITF =

 

by 

 ( ) ( )  ( ) ( )  ( ) ( )
iii aii

i
iaii

i
iaii

i
i FfaFIfaITfaT 222222 ,, === . 

2) Define MAF
Ii

i →


:
~

 , ( )FITF ,,
~
=  by 

 ( ) ( )  ( ) ( )  ( ) ( )
iii aii

Ii
iaii

Ii
iaii

Ii
i FgaFIgaITgaT 111 ,, −



−



−


===  for all   




Ii

ii Aa . 

 ( )iF a
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By using this lemma, we define the concepts of submodule , quotient module, product and 

coproduct operations in the category of neutrosophic soft modules. 

Corallary 3.1. If ( )AF,
~

 is a neutrosophic soft module over M  and N  is a submodule of M and 

MNi →:  is a embedding mapping, then ( )( )AFi ,
~1−

 is a neutrosophic soft module over N . 

Corallary 3.2. If ( )AF,
~

 is a neutrosophic soft module over M  and ~: MMp →  is a canonical 

projection, then ( )( )AFp ,
~

 is a neutrosophic soft module over quotient module ~M . 

If ( ) 
Iiii AF


,

~
 is a family of neutrosophic soft modules over the family of modules  

IiiM


, then we 

can define the product and coproduct of these families by ( )
Ii

ii AF ,
~

  and ( )ii
Ii

AF ,
~


 , respectively. 

Theorem 3.8. The category of neutrosophic soft modules has zero objects, sums, product, kernel 

and cokernel. 

Let M  and N  be ,respectively, right and left modules over R  (ring). Let ( )AF ,
~1

 and ( )BF ,
~2

 be 

two neutrosophic soft modules over M  and N , respectively. We consider tensor product of 

modules as NM  . The mapping  

NMBAFF → :
~~ 21

 

is defined by  

                                             

( )( ) ( ) ( )

( )( ) ( ) ( )

( )( ) ( ) ( )bFaFbaFF

bIaIbaII

bTaTbaTT

2121

2121

2121

,

,,

,,

=

=

=

  

for ( ) BAba  , . 

Definition 3.6. ( )BAFF  ,
~~ 21

 is said to be tensor product of ( )AF ,
~1

 and ( )BF ,
~2

 and denoted 

by ( ) ( )BFAF ,
~

,
~ 21  . 

Theorem 3.9. ( )BAFF  ,
~~ 21

 is a neutrosophic soft module over NM  . 

Proof. For ( ) BAba  , , ( )1~
, aFM and ( )2~

, bFN  are neutrosophic soft modules. 
21 ~~

ba FF   is a 

neutrosophic submodule over NM  and ( )BAFF  ,
~~ 21

 is a neutrosophic soft module over  

NM  . 

Definition 3.7. ( )BAFF  ,
~~ 21

 is said to be tensor product of ( )AF ,
~1

 and ( )BF ,
~2

, and 

denoted by ( ) ( )BFAF ,
~

,
~ 21  . 
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2. Conclusion 

This paper summarized the basic concepts of neutrosophic soft sets and neutrosophic soft modules. 

By using these concepts, we studied the algebraic properties of neutrosophic soft sets in module 

structure. 
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