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Abstract In this paper we introduced  mapping on 
neutrosophic soft expert sets through which we can 
study the images and inverse images of neutrosophic 
soft expert sets. Further, we investigatedthe basic 
operations and other  related properties of mapping on 
neutrosophic soft expert sets in this paper. 
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1.  Introduction 

Neutrosophy has been introduced by Smarandache 
[14,15,16]  as  a new branch of philosophy. Smarandache 
using this philosophy of neutrosophy to initiate 
neutrosophic sets and logics which is the generalization 
of fuzzy logic, intuitionistic fuzzy logic, paraconsistent 
logic etc. Fuzzy sets [36] and intuitionistic fuzzy sets 
[30] are characterized by membership functions, 
membership and non-membership functions, 
respectively. In some real life problems for proper 
description of an object in uncertain and ambiguous 
environment. We need to handle the indeterminate and 
incomplete information. Fuzzy sets and intuitionistic 
fuzzy sets are not able to handle the indeterminate and 
inconsistent information. Thus neutrosophic set (NS in 
short) is defined by Samarandache [15], as a new 
mathematical tool for dealing with problems involving 
incomplete, indeterminacy, inconsistent knowledge. In 
NS, the indeterminacy is quantified explicitly and truth-
membership, indeterminacy membership, and false-
membership are completely independent. From scientific 
or engineering point of view, the neutrosophic set and 

set- theoretic view, operators need to be specified. 
Otherwise, it will be difficult to apply in the real 
applications. Therefore, H. Wang et al [17] defined a 
single valued neutrosophic set (SVNS) and then provided 
the set theoretic operations and various properties of 
single valued neutrosophic sets. Recent research works 
on neutrosophic set theory and its applications in various 
fields are progressing rapidly. A lot of literature can be 
found in this regard in [3, 6, 7, 8, 9, 10, 11, 12, 13,  25, 
26, 27, 28, 29,37, 50, 51, 59, 60, 61, 63, 67]. 

In other hand, Molodtsov [12] initiated the theory of  soft 
set as a general mathematical tool for dealing with 
uncertainty and vagueness and how soft set theory is free 
from the parameterization inadequacy syndrome of fuzzy 
set theory, rough set theory, probability theory. A soft set 
is a collection of approximate descriptions of an object. 
Later Maji et al.[47] defined several operations on soft 
set. Many authors [37, 41, 45, 46, 49, 55] have combined 
soft sets with other sets to generate hybrid structures like 
fuzzy soft sets, generalized fuzzy soft sets, rough soft 
sets, intuitionistic fuzzy soft sets, possibility fuzzy soft 
sets, generalized intuitionistic fuzzy softs, possibility 
vague soft sets and so on. All these research aim to solve 
most of our real life problems in medical sciences, 
engineering, management, environment and social  
sciences which involve data that are not crisp and 
precise. But most of these models deals with only one 
opinion (or) with only one expert. This causes a problem 
with the user when questioners  are used for the data 
collection. Alkhazaleh and Salleh in 2011 [54] defined 
the concept of soft expert set  and created a model in 
which the user can know the opinion of the experts in the 
model without any operations and  give an application of 



this concept in decision making problem. Also, they 
introduced the concept of the fuzzy soft expert set [53] as 
a combination between the soft expert set and the fuzzy 
set. Based on [15], Maji [48] introduced  the concept of 
neutrosophic soft set a more generalized concept, which 
is a combination of neutrosophic set and soft set and 
studied its properties. Various kinds of extended 
neutrosophic soft sets such as intuitionistic neutrosophic 
soft set [57, 66], generalized neutrosophic soft set [58], 
interval valued neutrosophic soft set [23], neutrosophic 
parameterized fuzzy soft set [62], Generalized interval 
valued neutrosophic soft sets [65], neutrosophic soft 
relation [20, 21], neutrosophic soft multiset theory [24] 
and cyclic fuzzy neutrosophic soft group [52] were 
studied. The combination of neutrosophic soft sets and 
rough sets [64, 68, 69] is another interesting topic.  

Recently, Broumi and Smaranadache [71] introduced, a 
more generalized concept, the concept of the 
intuitionistic fuzzy soft expert set as a combination 
between the soft expert set and the intuitionistic fuzzy 
set. The same authors defined the concept of single 
valued neutrosophic soft expert set [70] and gave the 
application in decision making problem. The concept of 
single valued neutrosophic soft expert set deals with 
indeterminate and inconsistent data. Also, Sahin et al. 
[72] presented the concept of neutrosophic soft expert 
sets.  The soft expert models are richer than soft set 
models since the soft set models are created with the help 
of one expert where asthe soft expert models are made 
with the opinions of all experts. Later on, many 
researchers have worked with the concept of soft expert 
sets and their hybrid structures [1, 2, 22, 39, 40, 42, 53, 
54, 71].  

The notion of mapping on soft classes are introduced by 
Kharal and Ahmad [4]. The same authors presented the 
concept of a mapping on classes of fuzzy soft sets [5] and 
studied the properties of fuzzy soft images and fuzzy soft 
inverse images of fuzzy soft sets, and supported them 
with examples and counterexamples. In neutrosophic 
environment, Alkazaleh et al [56] studied the notion of 
mapping on neutrosophic soft classes. 

Until now, there is no study on mapping on the classes of 
neutrosophic soft expert sets, so there is a need to 
develop a new mathematical tool called “Mapping on 
neutrosophic soft expert set”. 

In this paper, we introduce the notion of mapping on 
neutrosophic soft expert classes and study the properties 
of neutrosophic soft expert images and neutrosophic soft 

expert inverse images of neutrosophic soft expert sets. 
Finally, we give some illustrative examples of mapping 
on neutrosophic soft expert for intuition. 

2.Preliminaries 

In this section, we will briefly recall the basic concepts of 
neutrosophic sets, soft sets, neutrosophic soft sets, soft 
expert sets, fuzzy soft expert sets, intutionistic fuzzy soft 
expert sets and neutrosophic soft expert sets. 

Let U be an initial universe set of objects and E is the set 
of parameters in relation to objects in U. Parameters are 
often attributes, characteristics or properties of objects. 
Let  

P (U) denote the power set of U and A ⊆ E. 

2.1. Neutrosophic Set 

Definition 2.1 [15] : Let U be an universe of discourse, 

Then the neutrosophic set A is an object having the form 

A = {< x: μ�(x) , ν�(x) , ω�(x) >,x ∈ U},where the 

functions 
�(�) , �(�) , ��(�)  : U→]−0,1+[ define 

respectively the degree of membership , the degree of 

indeterminacy, and the degree of non-membership of the 

element x ∈ X to the set A with the condition.  
−0 ≤���μ�(x)+ supν�(x)+ ���ω�(x)) ≤ 3+. 

From philosophical point of view, the neutrosophic set 

takes the value from real standard or non-standard 

subsets of ]−0,1+[. So instead of ]−0,1+[ we need to take 

the interval [0,1] for technical applications, because 

]−0,1+[ will be difficult to apply in the real applications  

such as in scientific and engineering problems. 
For two NS, 

���= {<x, μ� (x), ν� (x) , ω� (x)> | x ∈ X } 
and ���= {<x, μ� (x), ν� (x) , ω� (x)> | x ∈ X } 
We have,  

1. ��� ⊆ ���if and only if 
 μ� (x) ≤ μ� (x), ν� (x) ≥ ν� (x) , ω� (x) ≥ ω� (x) . 

2. ��� =  ���  if and only if ,  
 μ�(x) =μ�(x) ,ν�(x) =ν�(x) ,ω�(x) =ω�(x) for 

anyx ∈ X. 
 

3. The complement of ��� is denoted by �()*  and 
is defined by 
 �()* = {<x, ω� (x), 1 − ν� (x), μ� (x)| x ∈ X } 

 



4. A∩B = {<x, 
min.μ� (x), μ/ (x)0,max.ν� (x), ν/ (x)0, 
max.ω� (x), ω/ (x)0>:x ∈ X } 

 
5. A∪B = {<x, 

max.μ� (x), μ/ (x)0,min.ν� (x), ν/ (x)0, 
min.ω� (x), ω/ (x)0>:x ∈ X } 

 
As an illustration, let us consider the following example. 
 
Example 2.2.Assume that the universe of discourse 
U={x 1,x2,x3,x2}. It may be further assumed that the 
values of x1, x2, x3and x2are in [0, 1], then  Ais a 
neutrosophic set (NS) of U  such that, 
 
A= {< x1,0.4,0.6,0.5 >,< x2,0.3,0.4,0.7>, < 
x3,0.4,0.4,0.6>,<x2,0.5,0.4,0.8 >} 
 
2.2.Soft Set 
 
Definition 2.3 . [12]  
Let U be an initial universe set and E be a set of 

parameters. Let P(U) denote the power set of U. Consider 

a nonempty set A, A ⊂ E. A pair (K, A) is called a soft 

set over U, where K is a mapping given by K : A → 

P(U).  

As an illustration, let us consider the following example. 

Example 2.4 .Suppose that U is the set of houses under 

consideration, say U = {h1, h2, . . ., h5}. Let E be the set 

of some attributes of such houses, say E = {e1, e2, . . ., e8}, 

where e1, e2, . . ., e8 stand for the attributes “beautiful”, 

“costly”, “in the green surroundings’”, “moderate”, 

respectively.  

In this case, to define a soft set means to point out 

expensive houses, beautiful houses, and so on. For 
example, the soft set (K, A) that describes the 

“attractiveness of the houses” in the opinion of a buyer, 

say Thomas, may be defined like this:  

A={e1,e2,e3,e4,e5};  

K(e1) = {h2, h3, h5}, K(e2) = {h2, h4}, K(e3) = {h1}, K(e4) 

= U, K(e5) = {h3, h5}.  

 

2.3 Neutrosophic Soft  Sets 
 
Definition 2.5 [48] Let5  be an initial universe set and 6 ⊂  7 be a set of parameters. Let NS(U) denotes the set 
of all neutrosophic subsets of 5. The collection (8, 6) is 
termed to be the neutrosophic soft set over 5, where 8 is a 
mapping given by 8: 6 →  ;<(5). 
Example 2.6 Let U be the set of houses under 

consideration and E is the set of parameters. Each 

parameter is a neutrosophic word or sentence involving 

neutrosophic words. Consider = = {beautiful, wooden, 

costly, very costly, moderate, green surroundings, in good 

repair, in bad repair, cheap, expensive}. In this case, to 

define a neutrosophic soft set means to point out beautiful 

houses, wooden houses, houses in the green surroundings 

and so on. Suppose that, there are five houses in the 

universe > given by> =  {ℎA, ℎB, . . . , ℎD}  and the set of 

parameters � =  {FA, FB, F3, F2},where FA stands for the parameter 

`beautiful', FB stands for the parameter `wooden', F3 stands 

for the parameter `costly' and the parameter F2stands for 

`moderate'. Then the neutrosophic set (G, �) is defined as 

follows: (G, �)

=
HII
IJ
III
KLFA M ℎA(0.5,0.6,0.3) , ℎB(0.4,0.7,0.6) , ℎ3(0.6,0.2,0.3) , ℎ2(0.7,0.3,0.2) , ℎD(0.8,0.2,0.3)VW

LFB M ℎA(0.6,0.3,0.5) , ℎB(0.7,0.4,0.3) , ℎ3(0.8,0.1,0.2) , ℎ2(0.7,0.1,0.3) , ℎD(0.8,0.3,0.6)VW
LF3 M ℎA(0.7,0.4,0.3) , ℎB(0.6,0.7,0.2) , ℎ3(0.7,0.2,0.5) , ℎ2(0.5,0.2,0.6) , ℎD(0.7,0.3,0.4)VW
LF2 M ℎA(0.8,0.6,0.4) , ℎB(0.7,0.9,0.6) , ℎ3(0.7,0.6,0.4) , ℎ2(0.7,0.8,0.6) , ℎD(0.9,0.5,0.7)VWYII

IZ
III
[

 

Definition 2.7 [48]Let (H, A) and (G, B) be two NSs 
over the common universe U. Then the union of  (H, A) 

and (G, B), is denoted by ” (H, A)⋃] (G, B)” and is 

defined by(H, A)⋃] (G, B)= (K, C), where  C= A∪B  and 
the truth-membership, indeterminacy-membership and 
falsity-membership of (K, C) are as follows: 

_̂(`)(a)=b ĉ(`)(a)deF ∈ � − �
f̂(`)(a)deF ∈ � − �max h ĉ(`), f̂(`)(a)i deF ∈ � ∩ �j 

k_(`)(a)=HJ
K kc(`)(a)deF ∈ � − �kf(`)(a)deF ∈ � − �hlm(n)(o)plq(n)(o)iB deF ∈ � ∩ �j 

G_(`)(a)=b Gc(`)(a)deF ∈ � − �Gf(`)(a)deF ∈ � − �min hGc(`), Gf(`)(a)i deF ∈ � ∩ �j 
Definition 2.8[48]Let (H, A) and (G, B) be two NSs over 
the common universe U. Then the intersectionof  (H, A) 

and (G, B), is denoted by ” (H, A)⋂] (G, B)” and is 

defined by(H, A)⋂] (G, B)= (K, C), where  C= A∩B  and 
the truth-membership, indeterminacy-membership and 
falsity-membership of (K, C) are as follows: 

 



_̂(`)(a)=b ĉ(`)(a)deF ∈ � − �
f̂(`)(a)deF ∈ � − �min h ĉ(`), f̂(`)(a)i deF ∈ � ∩ �j 

k_(`)(a)=HJ
K kc(`)(a)deF ∈ � − �kf(`)(a)deF ∈ � − �hlm(n)(o)plq(n)(o)iB deF ∈ � ∩ �j 

G_(`)(a)=b Gc(`)(a)deF ∈ � − �Gf(`)(a)deF ∈ � − �max hGc(`), Gf(`)(a)i deF ∈ � ∩ �j 
2.4.Soft expert sets 

Definition 2.9[54] Let U be  a  universe set, E be a set of 
parameters and X   be  a  set  of  experts (agents). Let O= 
{1=agree, 0=disagree} be a set of opinions.  Let Z= E × 
X × O and A ⊆ Z 
A pair (F, E) is called a soft expert set over U, where F is 
a mapping given by F : A → P(U) and P(U) denote the 
power set of U. 
Definition 2.10 [54] An agree- soft expert set  (G, A) Aover U, is a soft expert subset of (G,A) defined as 
: (G, A) A = {F(u):u ∈ E × X ×{1}}. 
Definition 2.11 [54] A disagree- soft expert set  (G, A) vover U, is a soft expert subset of (G,A) defined as 
: (G, A) v= {F(u):u ∈ E × X ×{0}}. 
 
2.5.Fuzzy Soft expert sets 
 
Definition 2.12 [53].A pair (F, A) is called a fuzzy soft 
expert set over U, where F is a mapping given by  
F : A→ kw,and  kwdenote the set of all fuzzy subsets of  
U. 
2.6.Intuitionitistic Fuzzy Soft Expert sets 

Definition  2.13 [71]    Let  U=   { 1u , 2u , 3u ,…, nu } be  

a  universal  set  of  elements, E={ 1e , 2e , 3e ,…, me } 

be  a universal  set  of  parameters,  X={ 1x , 2x , 3x ,…,

ix } be  a  set  of  experts  (agents)  and   O= {1=agree, 

0=disagree} be  a  set  of  opinions.  Let  Z= { E × X × 
Q }  and  A ⊆  Z. Then  the  pair (U, Z)  is  called  a  soft 
universe.  Let F: Z →  (I × I){where  (I × I){denotes the 
collection of all intuitionistic fuzzy subsets of U.    
Suppose   F: Z →  (I × I){be a function defined as: 

)(zF = F(z)( iu ), for all iu ∈U. 

Then  )(zF   is called an intuitionistic fuzzy soft expert 

set  (IFSES  in short ) over the soft universe (U, Z)           

For  each iz ∈ Z. )(zF = F( iz )( iu )where F( iz )  

represents  the  degree  of  belongingnessand non-

belongingness  of  the  elements  of  U  in F(iz ). Hence  

)( izF   can be written as: 

)( izF
=

{( 
))(( ii

i

uzF

u
),….,( 

))(( ii

i

uzF

u
)} ,for 

i=1,2,3,…n 

where  F( iz )( iu ) = < )iF(zµ ( iu ), )iF(zω ( iu )> with 

)iF(zµ ( iu ) and )iF(zω ( iu )   representing  the  

membership function and non-membership function of 

each of the elements iu ∈U   respectively. 

Sometimes we write G as (G, Z). If A ⊆ Z. we can also 
have  IFSES (G, A). 
 
2.7 Neutrosophic Soft Expert Sets. 

Definition 2.14 [72] A pair (F, A) is called a 
neutrosophic soft expert set over U, where F is a 
mapping given by  
F : A→ |(>) 
where P(U) denotes the power neutrosophic set of U. 

3. Mapping on neutrosophic soft 
expert Set 

In this paper, we introduce the mapping on neutrosophic 
soft expert classes. Neutrosophic soft expert classes are 
collections of neutrosophic soft expert sets. We also 
define and study the properties of neutrosophic soft 
expert images and neutrosophic soft expert inverse 
images of neutrosophic soft expert sets, and support them 
with examples and theorems. 

Definition 3.1 :Let (>, })~ ���(�, }�)~   be neutrosophic 
soft expert classes. Let r: U→ Y and  s: Z→ }�  be 
mappings.  

Then a mapping     f: (>, })~ → (�, }�)~  is defined as 
follows : 

For a neutrosophic soft expert set (F, A) in (>, })~ ,  f (F, 

A) is  a neutrosophic soft expert set in (�, }�)~ , where 

f(F, A) ( �) (y) 

=M ⋁ (⋁ G(u)� )de��A(�)�����A(�) ∩ � ≠ ∅,�∈���(�)0                                                                         ��ℎF��d�Fj  
for� ∈ s( Z) ⊆ }�, y ∈ Y and ∀u ∈ ��A(�) ∩ �,  f (F, A) 
is called a neutrosophic soft expert image of the 
neutrosophic soft expert  set (F, A). 



Definition 3.2 :Let (>, })~ ���(�, }�)~  be the neutrosophic 
soft expert classes. Let r: U→ Y and  s: Z→ }�  be 

mappings. Then a mapping     e�A:(�, }�)~ → (>, })~   is 
defined as follows : 

For a neutrosophic soft expert set (G, B) in (�, }�)~ ,  e�A(�, B) is  a neutrosophic soft expert set in (>, })~ , 

e�A(�, B)  ( u) (u) 

=M���(u)���(�)�                   , de�(u) ∈ �0                                         ��ℎF��d�F j                 
For u ∈ ��A(�) ⊆ }  and u ∈ U.e�A(�, B)  is called a 
neutrosophic soft expertinverse image of the 
neutrosophic soft expert  set ( F, A). 

Example 3.3.Let U={�A,�B , �3}, Y={ �A,�B,�3} and let 
A ⊆ Z = {(FA , p, 1), (FB, p, 0), (F3 , p,1)}, and  �� ⊆}�={( FA� , ��,1), (FB� , ��,0), (FA� , ��,1)}. 

Suppose that (>, �)~ ���(�, ��)~ are  neutrosophic soft 
expert classes. Define  r : U → Y and s: : A → ��  as 
follows : 

r(�A) = �A,  r(�B) = �3, r(�3) = �B, 

s (FA, p, 1) = (FB� , ��,0) , s (FB, p, 0) = (FA� , ��,1), s (F3, p, 
1) = (FA� , ��,1), 

Let (F, A) and (G, ��) be two neutrosophic soft experts 
over U and Y respectively such that. 

(F, A) = ��(FA, �, 1), � ��(v.2,v.3,v.�)  , ��(v.3,v.�,v.2) , ��(v.3,v.D,v.D) ¡j,
�(F3, �, 1), � ��(v.3,v.3,v.B)  , ��(v.D,v.2,v.2) , ��(v.�,v.2,v.3) ¡, 

j�(FB, �, 0), � ��(v.D,v.�,v.3)  , ��(v.D,v.3,v.�) , ��(v.�,v.2,v.¢) ¡£, 

(G, ��) = �h(FA� , ��, 1), � ¤�(v.3,v.B,v.A)  , ¤�(v.D,v.�,v.2) , ¤�(v.3,v.D,v.A) ij,h(FA� , ��, 1), � ¤�(v.D,v.¢,v.2)  , ¤�(v.D,v.B,v.3) , ¤�(v.�,v.D,v.A) ,  i, 

jL(FB� , ��, 0), M yA(0.3, 0.2,0.4) , yB(0.1, 0.7,0.5) , y3(0.1, 0.4,0.2) , VWV 
Then  we define the mapping from  f:(>, })~ → (�, }�)~  as 
follows : 

 For a neutrosophic soft expert set ( F, A) in ( U, Z), (f (F, 
A), K) is neutrosophic soft expert set in (Y, }�) where  

K= s(A)={(FA� , ��,1), (FB� , ��,0), (FA� , ��,1)} and is 
obtained as follows: 

f (F, A) (FA� , ��,1) (�A) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,v),(`�,¥,A) } ��∈{¦�}  

                                    = (0.5, 0.6,0.3) ∪ (0.3, 0.3,0.2) 

=(0.5, 0.45, 0.2)     

f (F, A) (FA� , ��,1) (�B) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,v),(`�,¥,A) } ��∈{¦�}  

                                    =(0.6, 0.4,0.7) ∪ (0.6, 0.4,0.3) 

=(0.6, 0.4, 0.3)      

f (F, A) (FA� , ��,1) (�3) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,v),(`�,¥,A) } ��∈{¦�}  

                                    =(0.5, 0.3,0.6) ∪ (0.5, 0.4,0.4) 

=(0.5, 0.35, 0.4) 

Then, 

f (F, A) (FA� , ��,1) = � ¤�(v.D,v.2D,v.B)  , ¤�(v.�,v.2,v.3) , ¤�(v.D,v.3D,v.2)  

f (F, A) (FB� , ��,0) (�A) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,A)} ��∈{¦�}  

                                    = (0.4, 0.3,0.6) 

f (F, A) (FB� , ��,0) (�B) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,A)} ��∈{¦�}  

                                     = (0.3, 0.5,0.5) 

f (F, A) (FB� , ��,0) (�3) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,A)} ��∈{¦�}  

                                     = (0.3, 0.6,0.4) 

Next, 

f (F, A) ((FB� , ��,0)= � ¤�(v.2,v.3,v.�)  , ¤�(v.3,v.D,v.D) , ¤�(v.3,v.�,v.2)  

 



f (F, A) (FA� , ��,1) (�A) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,A)} ��∈{¦�}  

                                    = (0.3, 0.3,0.2) 

f (F, A) (FA� , ��,1) (�B) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,A)} ��∈{¦�}  

                                     = (0.6, 0.4,0.3) 

f (F, A) (FA� , ��,1) (�3) = ⋁ (⋁ G(u)� )�∈���(��)  = ⋁ �⋁ G(u)�∈{(`�,¥,A)} ��∈{¦�}  

                                     = (0.5, 0.4,0.4) 

Also. 

f (F, A) ((FA� , ��,1)= � ¤�(v.3,v.3,v.B)  , ¤�(v.�,v.2,v.3) , ¤�(v.D,v.2,v.2)  

Hence, 

(e (G, �), §) 
=�h(FA� , ��, 1), � ¤�(v.D,v.2D,v.B)  , ¤�(v.�,v.2,v.3) , ¤�(v.D,v.3D,v.2) ij,h(FB� , ��, 0), � ¤�(v.2,v.3,v.�)  , ¤�(v.3,v.D,v.D) , ¤�(v.3,v.�,v.2) i, 

jL(FA� , ��, 1), M yA(0.3, 0.3,0.2) , yB(0.6, 0.4,0.3) , y3(0.5, 0.4,0.4)VWV 
Next, for the neutrosophic soft expert set inverse images, 
we have the following: 

For a neutrosophic soft expert set ( G, ��) in ( Y, }�), 
(e�A (G, ��), D) is  a neutrosophic soft expert set in (U, }), where  

D= ��A(��)= {(FA, p, 1), (FB, p, 0), (F3, p,1)}, and is 
obtained as follows: 

e�A (G, B) (FA, p, 1) (�A) = �(s(FA, p, 1) )��(�A)� = �((FB� , ��, 0))(�A) =(0.3, 0.2,0.4)e�A (G, B) (FA, p, 1) 

(�B) = �(s(FA, p, 1) )��(�B)� = �((FB� , ��, 0))(�3) 

=(0.1, 0.4,0.2) 

e�A (G, B) (FA, p, 1) (�3) = �(s(FA, p, 1) )��(�3)� = �((FB� , ��, 0))(�B)=(0.1, 0.7, 0.5)   Then       

e�A (G, B) (FA, p, 1) = � ��(v.3,v.B,v.2)  , ��(v.A,v.2,v.B) , ��(v.A,v.¢,v.D)  

e�A (G, B) (FB, p, 0) (�A) = �(s(FB, p, 0))��(�A)� = �((FA� , ��, 1))(�A) =(0.3, 0.2,0.1) 

 

e�A (G, B) (FB, p, 0) (�B) = �(s(FB, p, 0) )��(�B)� = �((FA� , ��, 1))(�3) =(0.3, 0.5,0.1) 

e�A (G, B) (FB, p, 0) (�3) = �(s(FB, p, 0) )��(�3)� = �((FA� , ��, 1))(�B)=(0.5, 0.6, 0.4)     

Then, 

e�A (G, B) (FB, p, 0)= � ��(v.3,v.B,v.A)  , ��(v.3,v.D,v.A) , ��(v.D,v.�,v.2)  

e�A (G, B) (F3, p,1) (�A) = �(s(F3, p, 1))��(�A)� = �((FA� , ��, 1))(�A) =(0.5, 0.7,0.4)e�A (G, B) (F3, p,1)  

(�B) = �(s(F3, p, 1))��(�B)� = �((FA� , ��, 1))(�3) 

=(0.6, 0.5,0.1) 

e�A (G, B) (F3, p,1) (�3) = �(s(F3, p, 1))��(�3)� = �((FA� , ��, 1))(�B)=(0.5, 0.2, 0.3)     

Then       

e�A (G, B) (F3, p,1)= � ��(v.D,v.¢,v.2)  , ��(v.�,v.D,v.A) , ��(v.D,v.B,v.2)  

Hence 

(e�A (�, ��), ¨) 

=�h(FA, p, 1), � ��(v.3,v.B,v.2)  , ��(v.A,v.2,v.B) , ��(v.A,v.¢,v.D) ij,h(FB, p, 0), � ��(v.3,v.B,v.A)  , ��(v.3,v.D,v.A) , ��(v.D,v.�,v.2) i,jh(F3, p, 1), � ��(v.D,v.¢,v.2)  , ��(v.�,v.D,v.A) , ��(v.D,v.B,v.2) i  

Definition 3.4.Let  f: (U, Z)~ → (Y, Z�)~  be a mapping and 
(F, A) and  (G, B) a neutrosophic soft expert sets in (U, E)~ . Then forβ ∈ Z�,y ∈ Y the union and intersection 
of neutrosophic soft expert images (F, A) and (G, B) are 
defined as follows : 

hf(F, A)⋁]f(G, B)i(β)(y) =f(F, A)(β)(y)⋁]f(G, B)(β)(y).  

hf(F, A)⋀]f(G, B)i(β)(y) =f(F, A)(β)(y)⋀]f(G, B)(β)(y).  

Definition 3.5.Let  f: (U, Z)~ → (Y, Z�)~  be a mapping and 
(F, A) and  (G, B) a neutrosophic soft expert sets in (U, E)~ . Then forα ∈ Z,u ∈ U, the union and intersection 
of neutrosophic soft  expert inverse images (F, A) and 
(G, B) are defined as follows : 

hf �A(F, A)⋁]f �A(G, B)i(α)(u) 

=f �A(F, A)(α)(u)⋁]f �A(G, B)(α)(u).                         



hf �A(F, A)⋀]f �A(G, B)i(α)(u) 

=f �A(F, A)(α)(u)⋀]f �A(G, B)(α)(u).                           

Theorem 3.6 Let f: (U, Z)~ → (Y, Z�)~  be a mapping. Then 
for  neutrosophic soft expert sets (F,A)  and (G, B) in the 

neutrosophic soft expert class (U, Z)~ . 

1. f(∅)=∅ 
2. f(Z)⊆ Y. 

3. f h(F, A)⋁](G, B)i=f(F, A)⋁]f(G, B) 

4. f�(F, A) ∧² (G, B)�=f(F, A) ∧² f(G, B) 
5. If (F, A) ⊆ (G, B), then f(F, A) ⊆ f(G, B). 
 

Proof: For (1) ,(2) and (5) the proof is trivial , so we just 
give the proof of (3) and (4). 

(3).  Forβ ∈ Z� and y ∈ Y, we want to prove that 

hf(F, A)⋁]f(G, B)i(β)(y) =f(F, A)(β)(y) ⋁]f(G, B)(β)(y) 

For left hand side, consider f h(F, A)⋁](G, B)i(β)(y) = f(H, A ∪ B)(β)(y). Then 

f(H, A ∪B)(β)(y)=

M⋁ (⋁ H(α)´ )ifr�A(y)ands�A(β) ∩ (A ∪ B)  ≠ ∅,¶∈·��(¤) 0                otherwise j(1,1) 

such that  H(α) =F(α) ∪² G(α) where ∪² denotes 
neutrosophic union. 

Considering only the non-trivial case, Then Equation 1.1 
becomes: 

f(H, A ∪ B)(β)(y) = ⋁ (⋁(F(α) ∪² G(α)))¶∈·��(¤) (1,2) 
For right hand side and by using Definition 3.4, we have hf(F, A)⋁]f(G, B)i(β)(y) 

=f(F, A)(β)(y) ⋁f(G, B)(β)(y) 
                          
=�⋁ �⋁ F(α)´∈¼��(½)∩� �¶∈·��(¤) (x)�⋁�⋁ �⋁ F(α)∀´∈¼��(½)∩� �¶∈·��(¤) (x)� 
                            =   ⋁¶∈·��(¤) ⋁ (F(α)⋁G(α))´∈¼��(½)∩(�∪�)  
=⋁ (⋁(F(α) ∪² G(α)))¶∈·��(¤) (1,3) 
From equation  (1.1) and (1.3) we get (3) 
(4). For β ∈ Z� and y ∈ Y, and using Definition 3.4, we 
have 

f�(F, A) ∧² (G, B)�(β)(y) 

=f(H, A ∪ B)(β)(y) 

=⋁ �⋁ H(α)´∈¼��(½)∩(�∪�) �¶∈·��(¤) (x) 

=⋁ �⋁ F(α) ∩² G(α)´∈¼��(½)∩(�∪�) �¶∈·��(¤) (x) 

=⋁ �⋁ F(α)(x) ∩² G(α)´∈¼��(½)∩(�∪�) (x)�¶ ∈·��(¤)  

⊆ ¾ ¿ ¾ ¿ F(α)´∈¼��(½)∩� À¶ ∈·��(¤) À ∧ ¿ ¾ ¿ G(α)´∈¼��(½)∩� À¶ ∈·��(¤)  

= f�(F, A)(β)(y) ∧ (G, B)(β)(y)� 

=�f(F, A) ∧²  f(G, B)�(β)(y) 
This gives (4). 

Theorem 3.7.Let f �A: (U, Z)~ → (Y, Z�)~  be a mapping. 
Then for  neutrosophic soft expert sets (F,A)  and (G, B) 

in the neutrosophic soft expert class (U, Z)~ . 

1. f �A (∅)=∅ 
2. f �A (X)⊆ X. 

3. f �A h(F, A)⋁](G, B)i=f �A(F, A)⋁]f �A(G, B) 

4. f �A�(F, A) ∧² (G, B)�=f �A(F, A) ∧² f �A(G, B) 

5. If (F, A) ⊆ (G, B), Then f �A(F, A) ⊆ f �A(G, B). 

Proof. The proof is straightforward. 

4. Conclusion 

In this paper, we studied mappings on neutrosophic soft 
expert classes and their basic  properties. We also give 
some illustrative examples of mapping on neutrosophic 
soft expert set. We hope these fundamental results will 
help the researchers to enhance and promote the research 
on neutrosophic soft set theory. 

References 

 [1] A. ArokiaLancy, C. Tamilarasi and I. Arockiarani,” 
Fuzzy parameterization for decision making in 
riskmanagement system via soft expert set,” IJIRS, vol. 2 
issue 10, pp.339-344, 2013, from www.ijirs.com. 
[2] A. ArokiaLancy, I. Arockiarani, “A Fusion of soft 
expert set and matrix models,” IJRET, vol. 02, issue 12, 
pp.531-535, 2013, from http://www.ijret.org 

[3] A. Kharal,  “A  Neutrosophic multicriteria  decision  
making  method,”  New  Mathematics  and  Natural 
Computation, Creighton University, USA, 2013. 

[4] A. Kharal and B. Ahmad, “Mappings on soft classes,” 
New Mathematics and Natural Computation, 07 (3), 
pp.471-481, 2011. 



[5] A. Kharal and B. Ahmad, ” Mappings on Fuzzy soft 
classes,” Advances in Fuzzy Systems, Volume 2009 
(2009), Article ID 407890, 6 pages 
[6] A.Q.  Ansaria,  R.  Biswas  and  S.  Aggarwal,  
Neutrosophic  classifier:  An  extension  of  fuzzy  
classifer, Applied  Soft  Computing 13, pp.563-573, 
2013. 
[7] A. A. Salama and S. A.  Alblowi, “Neutrosophic Set 
and Neutrosophic Topological Spaces,” ISOR J. 
Mathematics, vol.3, no.3, pp.31-35, 2012. 
[8] A. A. Salama, "Neutrosophic crisp point & 
neutrosophic crisp ideals", Neutrosophic Sets and 
Systems, Vol.1, No. 1, pp.50-54, 2013. 
[9] A. A. Salama and F. Smarandache, "Filters via 
neutrosophic crisp sets", Neutrosophic Sets and Systems, 
Vol.1, No. 1, pp.34-38, 2013. 
[10] A. Salama, S. Broumi and F. Smarandache, 
Neutrosophic crisp open set and  neutrosophic crisp 
continuity via neutrosophic crisp ideals, IJ. Information 
Engineering and Electronic Business, vol.6, no.3, pp. 1-8 
,2014.  DOI: 10.5815/ijieeb.2014.03.01 
[11]  D. Rabounski,  F. Smarandache and L. Borissova, 
Neutrosophic methods in general relativity, Hexis, 
(2005). 

[12] D. Molodtsov, Soft set theory-first result, 
Computers and Mathematics with Applications,37, 
pp.19-31, 1999. 

[13] F. G. Lupiáñez, Onneutrosophic topology, 
Kybernetes, 37/6, pp.797-800, 2008. 
[14] F.  Smarandache,  A  Unifying  Field  in  Logics.  
Neutrosophy:  Neutrosophic  Probability,  Set  and  
Logic. Rehoboth:  American Research Press, 1998. 
[15] F. Smarandache, Neutrosophic set, a generalization 
of the intuitionistics fuzzy sets, Inter. J. Pure Appl. 
Math., 24, pp.287 – 297, 2005. 
[16] F. Smarandache,  Introduction to   neutrosophic 
measure, neutrosophic measure neutrosophic integral, 
and neutrosophic probability (2013). 
http://fs.gallup.unm.edu/eBooks-otherformats.htm  EAN: 
9781599732534. 
[17] H.  Wang,  F.  Smarandache,  Y.  Zhang,  and  R.  
Sunderraman,  “Single valued  neutrosophic  sets,” 
Multisspace and Multistructure 4 (2010) 410-413.  
[18] H. L.  Yang, “Notes On generalized fuzzy soft sets,” 
Journal of Mathematical Research and Exposition, 31/ 3 
pp.567-570, 2011. 
[19] I. Deli, S. Broumi, “Neutrosophic soft sets and 
neutrosophic soft matrices based on decision making,” 
http://arxiv:1404.0673. 
[20] I. Deli, Y. Toktas, S. Broumi, “Neutrosophic 
parameterized soft relations and their application,” NSS, 
vol. 4, pp.25-34, 2014. 
[21] I. Deli, S. Broumi, “Neutrosophic soft relations and 
some properties,” Annals of Fuzzy Mathematics and 
Informatic, vol. 9, no.1 169-182, 2015. 
[22] I. Arockiarani and A. A. Arokia Lancy, ” Multi 
criteria decision making problem with soft expert set,” 

IJCA, vol 78, no.15, pp.1-4 , 2013 from 
www.ijcaonline.org.  

[23] I. Deli, “Interval-valued neutrosophic soft sets and 
its decision making”,  http://arxiv.org/abs/1402.3130. 
[24] I. Deli,  S. Broumi and A. Mumtaz,”Neutrosophic 
soft multi-set theory and its decision making,”, NSS, vol. 
5, pp.65-76, 2014. 
[25] I. Hanafy, A.A. Salama and  K. Mahfouz, 
“Correlation of neutrosophic data,” IRJES, vol.1, no. 2 , 
pp.39-43, 2012. 
[26] J. Ye, “Similarity measure between interval 
neutrosophic sets and their applications in multiciteria 
decision making, “journal of intelligent and fuzzy 
systems 26, pp.165-172, 2014. 
[27] J. Ye, “Single valued neutrosophic cross-entropy for 
multicriteria decision making problems,” Appl. Math. 
Model ,38, pp.1170-1175, 2014. 
[28] J. Ye, “Single valued neutrosophic minimum 
spanning tree and it clustering method,” Journal of 
intelligent Systems 23(3), pp.311-324, 2014. 
[29] J. Ye, Multiple attribute decision making based on 
interval neutrosophic uncertain linguistic variables, 
Neural Computing and Applications,2014,(submitted) 
[30] K.T. Atanassov, “Intuitionistic Fuzzy Sets,” Fuzzy 
sets and systems 20(1), pp.87-96, 1986. 
[31] K. Alhazaymeh& N. Hassan,” Possibility vague soft 
set and its application in decision making. IJPAM, 77 
(4), pp.549-563, 2012. 
[32] K. Alhazaymeh& N. Hassan, “Application of 
generalized vague soft expert set in decision making,” I J 
PAM, 93(3), pp.361-367, 2014. 
[33] K. Alhazaymeh& N. Hassan, “Generalized vague 
soft expert set,” IJPAM, vol. 93, no. 3,  pp.351-360, 
2014. 
[34] K. Alhazaymeh& N. Hassan, “Mapping on 
generalized vague soft expert set,” IJPAM, vol. 93, no. 3, 
pp.369-376, 2014. 
[35] K.V. Babitha and J. J. Sunil, “Generalized 
Intuitionistic Fuzzy Soft Sets and Its Applications “, Gen. 
Math. Notes, 7/ 2, pp.1-14, 2011. 
[36] L.A. Zadeh, Fuzzy sets, Information and control,vol. 
8, pp.338-356, 1965. 
[37] L. Peide, Y. Li, Y. Chen, “Some generalized  
neutrosophic number hamacher Aggregation operators 
and their application to group decision making,” 
IJFS,vol,16,no.2, pp. 212-255, 2014. 
[38] M. Bashir & A.R. Salleh& S. Alkhazaleh. 
“Possibility intuitionistic fuzzy soft sets,” Advances in 
Decision Sciences, 2012, Article ID 404325, 24 pages. 

[39] M. Bashir & A.R. Salleh. “Fuzzy parameterized soft 
expert set,”  Abstract and Applied Analysis, , 2012, 
Article ID 258361, 12pages. 

[40] M. Bashir & A.R. Salleh, “Possibility fuzzy soft 
expert set,” Open Journal of Applied Sciences  12, 
pp.208-211, 2012. 



[41] M. Borah, T. J. Neog and D. K. Sut, “A study on 
some operations of fuzzy soft sets,” International Journal 
of Modern Engineering Research, 2/ 2 pp.157-168, 2012. 

[42] N. Hassan & K. Alhazaymeh, “Vague soft expert set 
Theory,”  AIP Conference Proceedings  1522, 953, 
pp.953-958, 2013. 
[43] N. Çağman, S. Enginoğlu, F. Çıtak, “Fuzzy soft set 
theory and its applications,”IJFS  8(3)  pp.137-147, 2011. 

[44] N. Çağman, “Contributions to the theory of soft sets, 
JNRS, vol 4, pp.33-41, 2014,  from http://jnrs.gop.edu.tr 
[45] P. K. Maji, A. R. Roy and R. Biswas, “Fuzzy soft 
sets, “Journal of Fuzzy Mathematics, 9/3 pp.589-602, 
2001. 

[46] P. K. Maji, R. Biswas and A. R. Roy, “Intuitionistic 
fuzzy soft sets,” The Journal of Fuzzy Mathematics, 9/3 
pp.677-692, 2001.   

[47] P. K. Maji, R. Biswas and A. R. Roy, “Soft  set 
theory,” Comput.Math.Appl., 45, pp.555-562, 2003. 

[48] P. K. Maji, “Neutrosophic soft sets,” Annals of 
Fuzzy Mathematics, Vol. 5,No 1, pp.157-168, 2013. 

[49] P. Majumdar, S. K. Samanta, Generalized Fuzzy 
Soft Sets, Computers and Mathematics with 
Applications, 59, pp. 1425-1432,2010. 

[50] R. Sahin and A. Kucuk, “Generalized Neutrosophic 
soft set and its integration to decision making problem,” 
Appl. Math. Inf. Sci. 8(6), 2751-2759, 2014. 
[51] R. Şahin  and  A.  Küçük,  “On  Similarity  and  
entropy  of  neutrosophic  soft  sets,”  Journal  of 
Intelligent  and  Fuzzy  Systems, 17,DOI: 10.3233/IFS-
141211. 
[52] R.Nagarajan, Subramanian, “Cyclic fuzzy 
neutrosophic soft group,” IJSR, vol 3,no. 8, pp. 234-
244,2014. 
[53] S. Alkhazaleh& A.R. Salleh,  “Fuzzy soft expert set 
and its application,”  Applied Mathematics,  vol.5, 
pp.1349-1368, 2014. 
[54] S.  Alkhazaleh&  A.R.  Salleh, Soft  expert  Sets.  
Advances  in  Decision  Sciences  2011,  Article  ID 
757868, 12 pages.  
[55] S.  Alkhazaleh,  A.R.  Salleh&  N.  Hassan, 
“Possibility  fuzzy  soft  sets,”  Advances  in  Decision 
Sciences ,2011,  Article ID 479756, 18 pages.  
[56] S.  Alkhazaleh, E. Marei, Mappings on neutrosophic 
soft classes, NSS, vol2, (2014) p3. 
[57] S. Broumi and F. Smarandache,  Intuitionistic 
neutrosophic soft set, Journal of Information and 
Computing Science, 8/ 2, pp.130-140, 2013. 

[58] S. Broumi, Generalized neutrosophic soft set, 
International Journal of Computer Science, Engineering 
and Information Technology, 3/2, pp.17-30, 2013. 

[59] S.  Broumi, F. Smarandache,  Correlation 
Coefficient of Interval Neutrosophic set, Periodical of 
Applied Mechanics  and  Materials, Vol. 436, 2013, with 
the title Engineering Decisions and Scientific Research 
Aerospace, Robotics,  Biomechanics, Mechanical 
Engineering and Manufacturing; Proceedings of the 
International Conference ICMERA, Bucharest, October 
2013. 
[60] S. Broumi, F. Smarandache, “Several similarity 
measures of neutrosophic sets, NSS, vol.1, pp.54-62, 
2013.  
[61] S. Broumi, I. Deli, and F. Smarandache, “Relations 
on interval valued neutrosophic soft sets,” JNRS, vol.5 
pp.1-20, 2014. 
[62]  S.  Broumi,  I.  Deli,  F.  Smarandache,  
“Neutrosophic parameterized  soft  set  theory  and  its  
decision making  problem,”  Italian Journal of Pure and 
Applied Mathematics , n. 32, pp.1 -12, 2014. 
[63] S. Broumi, F  Smarandache, “On  Neutrosophic 
implications,” NSS, Vol. 2, pp.9-17, 2014. 
[64] S. Broumi, F. Smarandache, “Rough neutrosophic 
sets,” Italian Journal of Pure and Applied Mathematics, 
N.32, pp.493-502, 2014  
[65] S. Broumi,  R. Sahin and F. 
Smarandache, Generalized interval neutrosophic soft set 
and its decision making problem, JNRS, no 7, pp. 29-47, 
2014. 
[66] S. Broumi, F. Smarandacheand  P. K. Maji, 
Intuitionistic neutrosophic soft set over rings, 
Mathematics and Statistics 2(3): pp.120-126, 2014. DOI: 
10.13189/ms.2014.020303. 
[67] S. Broumi, F. Smarandache, “Single valued 
neutrosophic trapezoid linguistic aggregation operators 
based multi-attribute decision making,” Bulletin of Pure 
& Applied Sciences- Mathematics and Statistics, Volume 
: 33e, Issue : 2,  pp.135-155, 2014. 
[68] S. Broumi, F. Smarandache, ”Interval valued 
neutrosophic soft rough set,” International Journal of 
Computational Mathematics,Volume 2015 (2015), 
Article ID 232919, 13 pages 
http://dx.doi.org/10.1155/2015/232919 
 
[69] S. Broumi, F. Smarandache, “Lower and upper soft 
interval valued neutrosophic rough approximations of an 
IVNSS-relation,” SISOM& Acoustics, 2014, 8 pages. 
[70] S. Broumi, “Single valued neutrosophic soft expert 
soft set and its application,” 2015. in press 
[71] S. Broumi, F. Smarandache, “Intuitionistic fuzzy 
soft expert sets and its application in decision making,” 
JNT, vol. 1, pp.89-105, 2015. From 
http://www.newtheory.org 
[72] M. Şahin, S. Alkhazaleh and V. Uluçay, 
“Neutrosophic soft expert sets,” Applied Mathematics, 
6,(2 pp.116-127, 2015 
http://dx.doi.org/10.4236/am.2015.61012 
 
 


