
© 2019 JETIR  January 2019, Volume 6, Issue 1                                    www.jetir.org  (ISSN-2349-5162) 

 

JETIR1901489 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 713 

 

ON NEUTROSOPHIC FEEBLY CONTINUOUS 

FUNCTIONS 
 

P. Jeya Puvaneswari1, Dr.K.Bageerathi2, 
1Department of Mathematics, Vivekananda College, Agasteeswaram – 629701 

Affiliated to Manonmaniam Sundaranar University, Tirunelveli, Tamil Nadu. 
2Department of Mathematics, Aditanar College of Arts and Science, Tiruchendur - 628216. 

  

ABSTRACT 
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INTRODUCTION 

 Neutrosophy, as a new branch of Philosophy has been introduced by Smrandache [9, 10, 11] and 

explained, neutrosophic set is a generalization of Intuitionistic fuzzy set [2]. Smrandache introduced the 

neutrosophic components T, I, F which represent the membership, indeterminacy and non membership values 

respectively, where -0, 1+ is non standard unit interval. In 2012, Salama, Alblowi [17] introduced the concept 

of neutrosophic topological spaces. They introduced neutrosophic topological space as a generalization of 

Intuitionistic fuzzy topological spaces and a neutrosophic set besides the degree of membership, the degree 

of indeterminacy and the degree of non- membership of each element.  

Let 𝑇, 𝐼, 𝐹 be real standard or not standard subset of  -0,1+   , with 

 𝑠𝑢𝑝− 𝑇 = 𝑡−𝑠𝑢𝑝, 𝑖𝑛𝑓− = 𝑡−𝑖𝑛𝑓 

 𝑠𝑢𝑝− 𝐼 = 𝑖−𝑠𝑢𝑝, 𝑖𝑛𝑓− = 𝑖−𝑖𝑛𝑓 

 𝑠𝑢𝑝− 𝐹 = 𝑓−𝑠𝑢𝑝, 𝑖𝑛𝑓− = 𝑓_𝑖𝑛𝑓 

𝑛 − 𝑠𝑢𝑝 = 𝑡−𝑠𝑢𝑝 + 𝑖−𝑠𝑢𝑝 + 𝑓−𝑠𝑢𝑝 

𝑛 − 𝑖𝑛𝑓 = 𝑡−𝑖𝑛𝑓 + 𝑖−𝑖𝑛𝑓 + 𝑓𝑖𝑛𝑓 , 𝑇, 𝐼, 𝐹 are called neutrosophic components. 
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 In 2012, Salama, Alblowi[16], introduced the concept of neutrosophic topological spaces. They 

introduced neutrosophic topological space as a generalization of intuitionistic fuzzy topological space 

and a neutrosophic set besides the degree of membership, the degree of indeterminacy and the degree 

of non-membership of each element. In 2014, Salama, Smarandache and Valeri[18] were introduced 

the concept of neutrosophic closed sets and neutrosophic continuous functions.  

 The Section I consists of the basic definitions of neutrosophic sets and operations which are used 

in the later sections. The Section II deals with the concept of neutrosophic feebly continuous functions 

in neutrosophic topological space and study their properties.  

I. PRELIMINARIES 

In this section, we give the basic definitions for neutrosophic sets and its operations. 

 

Definition 1.1 [17] Let X be a non-empty fixed set. A neutrosophic set ( NF for short) A is an object 

having the form A = {  x, A(x), A(x), A(x)  : xX } where A(x), A(x) and A(x) which represents the 

degree of membership function, the degree indeterminacy and the degree of non-membership function 

respectively of each element x  X to the set A. 

 

Remark 1.2 [17] A neutrosophic set A ={  x, A(x), A(x), A(x)  : xX } can be identified to an ordered 

triple  A, A, A  in ]-0,1+[ on X. 

 

Remark 1.3 [17] For the sake of simplicity, we shall use the symbol A =  x, A, A, A  for the 

neutrosophic set A = {  x, A(x), A(x), A(x)  : xX }. 

 

Example 1.4 [17] Every intuitionistic fuzzy Set A is a non-empty set in X is obviously on neutrosophic  

set having the form A = { x, A(x), 1- (A(x) + A(x)), A(x)  : xX }. Since our main purpose is to construct 

the tools for developing neutrosophic set and neutrosophic topology, we must introduce the 

neutrosophic  set 0N and 1N in X as follows : 

 

0N may be defined as: 

(01)  0N = {  x, 0, 0, 1  : x X } 

(02)  0N = {  x, 0, 1, 1  : x X } 

(03)  0N = {  x, 0, 1, 0  : x  X } 

(04)  0N = {  x, 0, 0, 0  : x X } 

 

1N may be defined as: 

(11)  1N = {  x, 1, 0, 0  : x  X } 

(12)  1N = {  x, 1, 0, 1  : xX } 

(13)  1N = {  x, 1, 1, 0  : x X } 

(14)  1N = {  x, 1, 1, 1  : x X } 

 

Definition 1.5 [17] Let A =  A, A, A  be a NF on X. Then the complement of the set A (C(A) for short ) 

may be defined as three kinds of complements : 
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(C1) C(A) = {  x, 1 - A(x), 1 - A(x), 1 - A(x) : x X } 

(C2) C(A) = {  x, A(x), A(x), A(x) : x X } 

(C3) C(A) = {  x, A(x), 1 - A(x), A(x) : x X } 

One can define several relations and operations between neutrosophic  set follows : 

 

Definition 1.5 [17]  Let x be a non-empty set, and neutrosophic set A and B in the form A = {  x, A(x), 

A(x), A(x)  : xX } and B = {  x, B(x), B(x), B(x)  : x  X }. Then we may consider two possible 

definitions for subsets ( A  B). 

( A  B) may be defined as : 

(1)  A  B  A(x)  B(x), A(x)  B(x) and A(x)  B(x)  x  X 

(2)  A  B  A(x)  B(x), A(x)  B(x) and A(x)  B(x)  x X 

 

Proposition 1.6 [17] For any neutrosophic set A the following are holds : 

(1) 0N  A , 0N  0N 

(2) A  1N , 1N 1N 

 

Definition 1.7 [17] Let X be a non-empty set, and A =  x, A(x), A(x), A(x) , B =  x, B(x), B(x), B(x)  

are neutrosophic  set. Then 

(1) A  B may be defined as: 

(I1) A  B =  x, A(x) ⋀ B(x), A(x) ⋀ B(x) and A(x) ⋁ B(x)  

(I2) A  B =  x, A(x) ⋀ B(x), A(x) ⋁B(x) and A(x) ⋁ B(x)  

(2) A  B may be defined as: 

(U1) A  B = x, A(x) ⋁ B(x), A(x) ⋁ B(x) and A(x) ⋀ B(x)  

(U2) A  B = x, A(x) ⋁ B(x), A(x) ⋀ B(x) and A(x) ⋀ B(x)  

We can easily generalize the operations of intersection and union in Definition 1.8 to arbitrary 

family of neutrosophic  set as follows: 

 

Definition 1.8 [17] Let { Aj: j  J }be a arbitrary family of neutrosophic  set in X. Then 

(1)  Aj may be defined as: 

(i)   Aj=  x, ⋀ 
Aj

jJ (x), ⋀ AjjJ (x), ⋁ 
Aj

jJ (x)  

(ii)  Aj=  x, ⋀ 
Aj

jJ (x), ⋁ AjjJ (x), ⋁ 
Aj

jJ (x)  

(2)  Aj may be defined as: 

(i)   Aj=  x, ⋁, ⋁, ⋀  

(ii)  Aj=  x, ⋁, ⋀, ⋀  

 

Definition 1.9 [17] A neutrosophic topology ( NT for short) is a non-empty set X is a family  of 

neutrosophic subsets in X satisfying the following axioms : 

( NT1 )  0N, 1N  , 

( NT2 )  G1  G2   for any G1, G2   , 

( NT3 )   Gi   for every { Gi : i  J }  . 

In this case the pair ( X,  ) is called a neutrosophic topological space ( NTS for short). The elements of 

 are called neutrosophic open sets ( NOS for short ). A neutrosophic set F is closed if and only if it C (F) 

is neutrosophic open. 
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Example 1.10 [17]  Any fuzzy topological space ( X, 0 ) in the sense of Chang is obviously a NTS in the 

form  = { A : A0 } wherever we identify a fuzzy set in X whose membership function is A with its 

counterpart. 

 

Definition 1.11 [17]  The complement of a neutrosophic open set A(C (A) for short) is called a 

neutrosophic closed set ( NCS for short) in X. 

Now, we define neutrosophic closure and interior operations in neutrosophic topological 

spaces. 

 

Definition 1.12 [17] Let ( X,  ) be NTS and  A =  x, A(x), A(x), A(x)  be a NF in X. Then the 

neutrosophic closure and neutrosophic interior of  A are defined by 

𝑁𝐹𝑐𝑙 (A) =  { K : K is a NCS in X and A  K } 

𝑁𝑖𝑛𝑡 (A) =  {G : G is a NOS in X and G  A }. 

It can be also shown that NCl (A) is NCS and NInt (A) is a NOS in X. That is, 

a) A is NCS in X if and only if A = 𝑁𝐹𝑐𝑙 (A). 

b) A is NOSin X if and only if A = 𝑁𝑖𝑛𝑡 (A). 

 

Proposition 1.13 [17]  For any neutrosophic set A in ( X,  ) we have 

(a) 𝑁𝐹𝑐𝑙 (C (A))= C (𝑁𝑖𝑛𝑡 (A), 

(b) 𝑁𝑖𝑛𝑡 (C (A)) = C (𝑁𝐹𝑐𝑙 (A)). 

 

Proposition 1.14 [17] Let (X,  ) be a NTS and A,B be two neutrosophic sets in X. Then the following 

properties holds : 

(a) NInt (A)  A, 

(b) A  𝑁𝑐𝑙 (A), 

(c) A  B  𝑁𝑖𝑛𝑡 (A)  𝑁𝑖𝑛𝑡 (B), 

(d) A  B  𝑁𝑐𝑙 (A)  𝑁𝑐𝑙 (B), 

(e) 𝑁𝑖𝑛𝑡 (A  B)) = 𝑁𝑖𝑛𝑡 (A) ⋀ 𝑁𝑖𝑛𝑡 (B), 

(f) 𝑁𝑐𝑙 (A  B) = 𝑁𝑐𝑙 (A) ⋁ 𝑁𝑐𝑙 (B), 

(g) 𝑁𝑖𝑛𝑡 (1N) = 1N, 

(h) 𝑁𝑐𝑙 (0N) = 0N, 

(i) A  B  C (B)  C (A), 

(j) 𝑁𝑐𝑙 (A  B)  𝑁𝑐𝑙 (A)  𝑁𝑐𝑙 (B), 

(k) 𝑁𝑖𝑛𝑡 (A  B)  𝑁𝑖𝑛𝑡 (A)  𝑁𝑖𝑛𝑡 (B), 

 

Definition 1.15.[18] Let 𝑋 and 𝑌 be two neutrosophic sets and 𝑓: 𝑋  𝑌 be a function.  

(i) If 𝐵 =   𝑦, 𝜇𝐵(𝑦), 𝜎𝐵(𝑦), 
𝐵

(𝑦) is a neutrosophic sets in 𝑌, then the pre image of 𝐵 under 𝑓 is denoted 

and defined by 𝑓−1(𝐵) =  { 𝑥, 𝑓−1(𝜇𝐵)(𝑥), 𝑓−1(𝜎𝐵)(𝑥), 𝑓−1(
𝐵

)(𝑥)  ∶   𝑥 𝑋}. 
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(ii) If 𝐴 =  { 𝑥,𝐴(𝑥), 𝛿𝐴(𝑥), 𝐴(𝑥)  ∶  𝑥 𝑋 } is a neutrosophic sets in X, then the image of A under 𝑓 is 

denoted and defined by  

𝑓(𝐴)  =  {𝑦, 𝑓(𝐴)(𝑦), 𝑓(𝛿𝐴)(𝑦), 𝑓 _(𝐴)(𝑦): 𝑦𝑌}where𝑓_(𝐴) = (𝑓(𝐴
𝐶))𝐶 . 

 In (i), (ii), since 𝜇𝐵, 𝐵, 
𝐵

, 𝐴, 𝛿𝐴, 𝐴are neutrosophic sets, we explain that 𝑓−1(𝜇𝐵)(x) = 𝜇𝐵 (𝑓(𝑥)), 

and 𝑓 (𝐴)( 𝑦) = { sup𝐴(𝑥) if  𝑦 𝑓−1(x)   
0                   Otherwise        

. 

Lemma 1.16.  [18] Let 𝑓: 𝑋  𝑌 be a function. Then the following statements hold. 

(i) If 𝐴 and 𝐵 are neutrosophic subsets of X such that 𝐴  𝐵, then 𝑓 (𝐴)  𝑓 (𝐵), 

(ii) If 𝐴 and 𝐵 are neutrosophic subsets of Y such that 𝐴  𝐵, then 𝑓−1(𝐴)  𝑓−1(𝐵). 

Lemma 1.17 [3] Let 𝑓: 𝑋  𝑌 be a function. If 𝐴 is a neutrosophic subset of X and  is a neutrosophic subset 

of Y. Then 

(i) 𝑓(𝑓−1(𝐴))  𝐴 

(ii)  𝑓(𝑓−1(𝐴)) = 𝐴  𝑓 is surjective. 

(iii)𝑓−1(𝑓(𝐴))  𝐴 

(iv)  𝑓−1(𝑓(𝐴))  = 𝐴 whenever 𝑓 is injective. 

Definition 1.18. [6] Let 𝑓1 ∶  𝑋1 𝑌1 and 𝑓2 ∶  𝑋2 𝑌2 be the two neutrosophic functions. Then the 

neutrosophic product 𝑓1𝑓2 ∶  𝑋1 𝑋2 𝑌1 𝑌2is defined by (𝑓1𝑓2) (𝑥1, 𝑥2)  =  (𝑓1(𝑥1), 𝑓2(𝑥2) ) for all 

(𝑥1, 𝑥2)  𝑋1 𝑋2. 

Definition 1.19 [6] Let 𝐴, 𝐴𝑖(𝑖 𝐽) be neutrosophic subsets in 𝑋 and 𝐵, 𝐵𝑗 (𝑗 𝐾) be neutrosophic subsets in 

Y and 𝑓: 𝑋  𝑌 be the neutrosophic function. Then 

(i) 𝑓−1( 𝐵𝑗)  =  𝑓−1(𝐵𝑗) 

(ii) 𝑓−1( 𝐵𝑗)  =  𝑓−1( 𝐵𝑗)      

(iii) 𝑓−1(1N ) = 1N, 𝑓−1 (0N) = 0N  

(iv) 𝑓−1(𝐵𝐶) =(𝑓−1 (B))𝑐      

(v) 𝑓(𝐴𝑖) =  𝑓 (𝐴𝑖).     
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Definition 1.20. [3] Let 𝑓 ∶  𝑋  𝑌 be the function. Then the neutrosophic graph   𝑔 ∶  𝑋  𝑋  𝑌 of  𝑓  is 

defined by 𝑔(𝑥)  =  (𝑥, 𝑓(𝑥)), for all 𝑥 𝑋. 

Lemma 1.21. [3] Let 𝑓𝑖 ∶  𝑋𝑖 𝑌𝑖 (𝑖 =  1, 2) be the functions and A, B be neutrosophic subsets of Y1, Y2 

respectively. Then  (𝑓1𝑓2)−1(𝐴  B) = 𝑓1
−1(A) 𝑓2

−1(B). 

Lemma 1.22. Let 𝑔: 𝑋 → 𝑋𝑌 be the neutrosophic graph of the function 𝑓: 𝑋 → 𝑌. If 𝐴  is the neutrosophic 

set of 𝑋 and B is the neutrosophic set of Y, then  𝑔−1(𝐴𝐵)(𝑥)  =  (𝐴𝑓−1(𝐵))(𝑥). 

Definition 1.23. [18] Let (𝑋, ) and (𝑌,)  be neutrosophic topological spaces. Then a map 𝑓 ∶

 (𝑋, )  (𝑌,) is called neutrosophic continuous (in short N-continuous) function if the inverse image of 

every neutrosophic open set in (𝑌,) is neutrosophic open set in (𝑋, ). 

Definition 1.24[12] A Neutrosophic subset A  of a Neutrosophic  topological Space  (X , τ)  is  

Neutrosophic feebly open  if there  is a Neutrosophic open  set U in  X  such that  U≤ A≤NSClU . 

Definition 1.25 [12] A Neutrosophic subset A of a Neutrosophic topological Space  (X , τ)  is  

Neutrosophic feebly closed if there  is a Neutrosophic closed  set U in X such that NSInt U≤A≤U. 

 

    2. Neutrosophic Feebly Continuity 

Definition 2.1. Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces. Then a function  𝑓: 𝑋 → 𝑌 is 

said to be neutrosophic feebly continuous function if 𝑓−1(𝐺) is neutrosophic feebly open set in X for all 

neutrosophic open set 𝐺 in 𝑌. 

 

Example 2.2 Let X= {x1, x2},  Y={y1,y2} and 𝑓: 𝑋 → 𝑌 be a function such that  A={(x1,0.4,0.2,0.2), 

(x2,0.5,0.4,0.6)}, B={(y1,0.2,0.4,0.8), (y2,0.5,0.7,0.1)} and  𝑓(x1)=y1, 𝑓(x2)=y2. Then, ={1, 0, A}  and 

={1, 0, B}  are two  neutrosophic topologies over X and over Y, respectively. Hence, 𝑓: (𝑋, ) →

(𝑌,) is a neutrosophic feebly continuous function. 

 

Theorem 2.3   Every neutrosophic continuous function is neutrosophic feebly continuous function.  

Proof.  Let  𝑓: (𝑋, ) → (𝑌,) be neutrosophic continuous function. Let 𝑉 be a neutrosophic open set in (𝑌,). 

Then 𝑓−1(𝑉) is neutrosophic open set in (𝑋, ). Since every neutrosophic open set is neutrosophic feebly open 

set, 𝑓−1(𝑉) is neutrosophic  feebly open set in (𝑋, ). Hence f is neutrosophic  feebly continuous function. 

 

Remark 2.4   The converse of the above theorem is need not be true as shown by following example. 
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Example 2.5 Let X = Y = { a , b, c }. Define the neutrosophic sets as follows : 

A =  ( 0.4, 0.5, 0.2 ), ( 0.3, 0.2, 0.1 ), ( 0.9, 0.6, 0.8 )  

B =  ( 0.2, 0.4, 0.5 ), ( 0.1, 0.1, 0.2 ), ( 0.6, 0.5, 0.8 )  

C =  ( 0.5, 0.4, 0.2 ), ( 0.2, 0.3, 0.1 ), ( 0.6, 0.9, 0.8 )  and 

D =  ( 0.4, 0.2, 0.5 ), ( 0.1, 0.1, 0.2 ), ( 0.5, 0.6, 0.8 )  . Now T = { 0N, A, B, 1N } and S = { 0N, C, D, 1N } are 

neutrosophic topologies on X. Thus (X,) and (Y,) are neutrosophic topological spaces. Also we define 

𝑓:(X,)→(Y,) as follows: 𝑓 (𝑎)  =  𝑏, 𝑓(𝑏) = 𝑎, 𝑓(𝑐) = 𝑐. Clearly 𝑓  is NS-continuous function. But  f  is 

not N-continuous function. Since E =  ( 0.5, 0.6, 0.1 ), ( 0.4, 0.3, 0.1 ), ( 0.9, 0.8, 0.5 )  is a neutrosophic 

open in (Y,), f -1(E) is not neutrosophic open set in (X,). 

 

Theorem 2.6 Let (𝑋, ) and (𝑌,)  and (𝑍,) be three neutrosophic topological spaces. If 𝑓: (𝑋, ) → (𝑌,) 

is a neoutrosophic feebly continuous function and 𝑔: (𝑌,) → (𝑍,) is neoutrosophic continuous, then 

𝑔𝑜𝑓: (𝑋, ) →  (𝑍,) is a  neutrosophic feebly continuous function. 

Proof. Let 𝐺 be a neutrosophic open set in Z. Since 𝑔: (𝑌,) → (𝑍,) is neoutrosophic continuous,  𝑔−1(𝐺) 

is neutrosophic open set in Y. Since 𝑓 is a  neutrosophic feebly continuous , 𝑓−1(𝑔−1(𝐺)) is neutrosophic 

feebly open set in X and 𝑓−1(𝑔−1(𝐺)) = (𝑔𝑜𝑓)−1(𝐺). Then (𝑔𝑜𝑓)−1(𝐺) is neutrosophic feebly open set in 

X. Hence, (𝑔𝑜𝑓) is a  neutrosophic feebly continuous function.  

 

Theorem 2.7.  Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces. If 𝑓: 𝑋 → 𝑌 is a  neutrosophic 

feebly continuous if and only if 𝑓−1(𝐴) is neutrosophic feebly cloed set in X for all neutrosophic cloed set 

𝐴 in 𝑌. 

 

Proof . Let 𝐴 be a neutrosophic cloed set in Y. By Definition 1.1.15, 𝐴𝐶  is neutrosophic open in Y.  Since 𝑓 is 

neutrosophic feebly continuous, By Definition 4.1.1, 𝑓−1(𝐴𝐶) is a neutrosophic feebly open set in X. By 

Definition 1.3.3(iv),  𝑓−1(𝐴𝐶) = (𝑓−1(𝐴))𝐶, 𝑓−1(𝐴) is neutrosophic feebly closed set in X.  

  Let 𝐴 be a neutrosophic open set in Y. Then 𝐴𝐶  is neutrosophic cloed in Y. By assumption 𝑓−1(𝐴𝐶)  

is neutrosophic feebly closed in X. By Definition 1.3.3,  𝑓−1(𝐴𝐶) = (𝑓−1(𝐴))𝐶, 𝑓−1(𝐴) is neutrosophic 

feebly open set in X. Hence, 𝑓 is a neutrosophic feebly continuous. 

 

Theorem 2.8. Let (𝑋, ) and (𝑌,)  be two neutrosophic topological spaces and 𝑓: 𝑋 → 𝑌 be a function. 

Then, 𝑓 is a neutrosophic feebly continuous function if and only if 𝑓(𝑁𝐹𝑐𝑙(𝐴)) ⊆ 𝑁𝐹𝑐𝑙(𝑓(𝐴)) for all  

neutrosophic  set  𝐴  in 𝑋.   
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Proof . Let 𝐴 neutrosophic set in 𝑋 and 𝑓 be a neutrosophic continuous function. From Theorem 1.3.2,  𝐴 ⊆

𝑁𝐹𝑐𝑙(𝐴) implies 𝑓(𝐴) ⊆ 𝑁𝐹𝑐𝑙(𝑓(𝐴)). By Theorem 2.2, we have 𝐴 ⊆  𝑓−1(𝑓(𝐴)) ⊆ 

and 𝑁𝐹𝑐𝑙(𝐴) ⊆  𝑁𝐹𝑐𝑙(𝑓−1(𝑁𝐹𝑐𝑙(𝑓(𝐴)))). Since 𝑓 is a neutrosophic feebly continuous function and 

𝑁𝐹𝑐𝑙(𝑓(𝐴)) is a  neutrosophic feebly closed set,𝑁𝐹𝑐𝑙(𝑓−1(𝑁𝐹𝑐𝑙(𝑓(𝐴))) = 𝑓−1(𝑁𝐹𝑐𝑙 𝑓 (𝐴))). Hence, 

𝑓(𝑁𝐹𝑐𝑙(𝐴) ⊆ 𝑁𝐹𝑐𝑙(𝑓(𝐴)). 

  Conversely,  𝑓(𝑁𝐹𝑐𝑙(𝐴)) ⊆ 𝑁𝐹𝑐𝑙(𝑓(𝐴)), for all neutrosophic set in 𝑋. Let 𝐹 be a neutrosophic 

closed set in 𝑌.Then𝑁𝐹𝑐𝑙(𝑓(𝑓−1(𝐹))) ⊆ 𝑁𝐹𝑐𝑙(𝐹) = 𝐹. By assumption, 𝑓(𝑁𝐹𝑐𝑙(𝑓−1(𝐹))) ⊆

𝑁𝐹𝑐𝑙(𝑓(𝑓−1(𝐹))) ⊆ 𝐹and hence 𝑁𝐹𝑐𝑙(𝑓−1(𝐹)) ⊆ 𝑓−1(𝐹). Since 𝑓−1(𝐹) ⊆ 𝑁𝐹𝑐𝑙(𝑓−1(𝐹)), 

𝑁𝐹𝑐𝑙(𝑓−1(𝐹)) = 𝑓−1(𝐹). By using 𝑁𝐹𝑐𝑙 𝐹 = 𝐹 if and only if 𝐹 is neutrosophic feebly closed, 𝑓−1(𝐹) 

neutrosophic feebly closed set in 𝑋. From the above theorem, 𝑓 is a neutrosophic feebly continuous function. 

 

Theorem 2.9. Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces, and  𝑓: 𝑋 → 𝑌 be a function. 

Then, 𝑓 is a neutrosophic feebly continuous function if and only if 𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆ 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) for all  

neutrosophic  set  𝐵  in 𝑌. 

Proof. Let 𝐵 be any neutrosophic set  in 𝑌 and 𝑓 be a neutrosophic feebly continuous function. From 

Proposition 3.1.7, and Lemma 1.2, we have 𝑓−1(𝐵) ⊆ 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)). Then, 𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆

𝑁𝐹𝑐𝑙(𝑓−1(𝑁𝐹𝑐𝑙(𝐵))). Since 𝑁𝐹𝑐𝑙(𝐵) neutrosophic feebly closed set in Y, by Theorem 2.7, 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) 

is neutrosophic feebly closed set in X. Thus, 𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆ 𝑁𝐹𝑐𝑙(𝑓−1(𝑁𝐹𝑐𝑙(𝐵))) = 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)).  

 Conversely, 𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆ 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) for all neutrosophic set 𝐵 in 𝑌. Let  𝐹 be a neutrosophic 

closed set  in 𝑌. Since every neutrosophic closed set is neutrosophic feebly closed set, 𝑁𝐹𝑐𝑙(𝑓−1(𝐹)) ⊆

𝑓−1(𝑁𝐹𝑐𝑙(𝐹)) = 𝑓−1(𝐹). From Theorem 4.1.7, 𝑓 is a  neutrosophic feebly continuous function. 

 

Theorem 2.10. Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces, 𝑓: (𝑋, ) → (𝑌,)   be a 

bijective function. Then 𝑓 is neutrosophic feebly continuous if and only if 𝑁𝐹𝑖𝑛𝑡(𝑓(𝐴)) ⊆ 𝑓(𝑁𝐹𝑖𝑛𝑡(𝐴)) for 

all neutrosophic set 𝐴 in 𝑋. 

Proof. Let 𝐴 be any neutrosophic set in 𝑋 and 𝑓 be a bijective and neutrosophic feebly continuous function. 

Let 𝑓(𝐴) = 𝐵. From Theorem 2.2 and Theorem 2.1[12], Lemma 2.2, Preposition 3.1.7[12], 

𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑓−1(𝐵). Since 𝑓 is an injective function, 𝑓−1(𝐵) = 𝐴, so that 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝐴. 

Therefore, 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵))) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝐴). Here, 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) neutrosophic feebly open set in 𝑋 

and 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝐴), then 𝑓(𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑓(𝑁𝐹𝑖𝑛𝑡(𝐴)).  Since 𝑓 is a surjective 

function, Lemma 1.3.3. Hence, 𝑁𝐹𝑖𝑛𝑡(𝑓(𝐴)) ⊆ 𝑓(𝑁𝐹𝑖𝑛𝑡 (𝐴)). 

 Conversely,  𝑁𝐹𝑖𝑛𝑡(𝑓(𝐴)) ⊆  𝑓(𝑁𝐹𝑖𝑛𝑡(𝐴)) for all neutrosophic set 𝐴 in 𝑋. Let 𝑉 be a neutrosophic 

open set in Y. Since 𝑓 is surjective and Preposition 3.2[12],  𝑉 = 𝑁𝐹𝑖𝑛𝑡(𝑉) = 𝑁𝐹𝑖𝑛𝑡(𝑓(𝑓−1(𝑉))) ⊆
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𝑓(𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝑉)). It follows that, 𝑓−1(𝑉) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝑉)). Therefore 𝑓−1(𝑉)is neutrosophic feebly open 

set in 𝑋. Hence by Definition 2.1, 𝑓 is a  neutrosophic feebly continuous function. 

 

Theorem 2.11. Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces and 𝑓: 𝑋 → 𝑌 be a function. 

Then 𝑓 is a neutrosophic feebly continuous function if and only if 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵))  ⊆  𝑁𝐹𝑖𝑛𝑡 (𝑓−1(𝐵)) for 

all neutrosophic set in 𝐵 in 𝑌. 

Proof.    Let B be any neutrosophic set in Y and 𝑓 be a neutrosophic feebly continuous function. By Lemma 

1.2 and Proposition 3.7[12], 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑓−1(𝐵) implies 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝐵)).  

Since 𝑁𝐹𝑖𝑛𝑡(𝐵)is neutrosophic feebly open set in Y and 𝑓 is neutrosophic feebly continuous, 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) 

is neutrosophic feebly open set in X. So that, 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵))) = 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆

 𝑁𝐹𝑖𝑛𝑡 (𝑓−1(𝐵)). 

 Conversely,  𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝑓−1( 𝐵)) for all neutrosophic set 𝐵 in 𝑌. Let 𝐺 be any 

neutrosophic open set in Y. Since by Theorem 2.3, 𝐺 is neutrosophic open set. Then  𝑓−1(𝐺) =

𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐺)) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝐺)) and therefore 𝑓−1(G)= 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝐺)).  So that 𝑓−1(𝐺) is 

neutrosophic feebly open set in X.  Hence 𝑓 is a neutrosophic feebly continuous function. 

Definition 2.12 Let A be a neutrosophic subset of a neutrosophic topological space (X, ). Then the 

neutrosophic feebly frontier of  is defined as 𝑁𝐹𝐹𝑟  =  𝑁𝐹𝑐𝑙   𝑁𝐹𝑐𝑙 (𝑪).  

Theorem 2.13.Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces and 𝑓: 𝑋 → 𝑌 be  a  bijective 

function. Then  𝑓  is a neutrosophic feebly continuous function if and only if 𝑓(𝑁𝐹𝑓𝑟(𝐴)) ⊆  𝑁𝐹𝑓𝑟(𝑓(𝐴)) 

for all neutrosophic set 𝐴 in X. 

Proof.   Let 𝑓 be a bijective and neutrosophic feebly continuous function. Let 𝐴 be neutrosophic set in 𝑋.  

From Definition 2.2, 𝑁𝐹𝑓𝑟(𝐴) = 𝑁𝐹𝑐𝑙(𝐴) ∩ (𝑁𝐹𝑖𝑛𝑡(𝐴))C . By Theorem 2.7, 𝑓(𝑁𝐹𝑖𝑛𝑡(𝐴)) ⊆

𝑁𝐹𝑖𝑛𝑡(𝑓(𝐴)) and from Theorem 2.5, 𝑓(𝑁𝐹𝑐𝑙(𝐴)) ⊆ 𝑁𝐹𝑐𝑙(𝑓(𝐴)), 𝑓(𝑁𝐹𝑓𝑟(𝐴))=𝑓(𝑁𝐹𝑐𝑙(𝐴)  ∩

𝑓(𝑁𝐹𝑖𝑛𝑡(𝐴))𝐶) ⊆  𝑓(𝑁𝐹𝑐𝑙(𝐴)) ∩ ( 𝑓(𝑁𝐹𝑐𝑙(𝐴𝐶)) =  𝑁𝐹𝑐𝑙(𝑓(𝐴)) ∩ 𝑁𝐹𝑐𝑙(𝑓(𝐴𝐶)) = 𝑁𝐹𝑐𝑙(𝑓(𝐴)) ∩

(𝑁𝐹𝑖𝑛𝑡((𝑓(𝐴)))𝐶  =  𝑁𝐹𝑓𝑟(𝑓(𝐴)). 

 Conversely,  𝑓(𝑁𝐹𝑓𝑟(𝐴))  ⊆ 𝑁𝐹𝑓𝑟(𝑓(𝐴)) for all neutrosophic set 𝐴 in X.  Then𝑓(𝑁𝐹𝑐𝑙(𝐴)) =

𝑓(𝑁𝐹𝑖𝑛𝑡(𝐴)) ∪ 𝑓(𝑁𝐹𝑓𝑟(𝐴)) ⊆ 𝑓(𝐴) ∪ 𝑁𝐹𝑓𝑟(𝑓(𝐴)) ⊆ 𝑓𝑁𝐹𝑐𝑙(𝑓(𝐴)). By Theorem 2.8, 𝑓 is neutrosophic 

continuous function. 

 

Theorem 2.13.   Let (𝑋, ) and (𝑌,) be two neutrosophic topological spaces and 𝑓: 𝑋 → 𝑌 be  a bijective 

function.   Then,  𝑓   is a  neutrosophic  continuous function  if and only if 𝑁𝐹𝑓𝑟(𝑓−1(𝐵)) ⊆ 𝑓−1(𝑁𝐹𝑓𝑟(𝐵)) 

for all neutrosophic set 𝐵 in 𝑌. 
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Proof.  Let 𝑓  be a bijective and  neutrosophic continuous function. Let 𝐵 be a neutrosophic set in 𝑌.By 

Theorem 2.4 and Theorem 2.6,   𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆ 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) and 𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)) ⊆ 𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝐵)). 

𝑓−1(𝑁𝐹𝑓𝑟(𝐵)) = 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) ⊆ (𝑁𝐹𝑖𝑛𝑡(𝐵))
𝐶

) = 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) ⊆ 𝑓−1((𝑁𝐹𝑖𝑛𝑡(𝐵))𝐶) =

 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) = 𝑁𝐹𝑖𝑛𝑡(𝐵)  From Theorem 3.3 and Theorem 3.6 𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆ 𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) and 

(𝑁𝐹𝑖𝑛𝑡(𝑓−1(𝐵)))C⊆(𝑓−1(𝑁𝐹𝑖𝑛𝑡(𝐵)))C; hence, 𝑓−1(𝐵) ⊆ 𝑓−1(𝑁𝐹𝑓𝑟(𝐵)). 

   Since 𝑁𝐹𝑓𝑟(𝑓−1(𝐵)) ⊆  𝑓−1(𝑁𝐹𝑓𝑟(𝐵)) for all 𝐵 ∈ 𝑵 (𝑉). Then, 𝑁𝐹𝑓𝑟(𝑓−1(𝐵))  ⊆ 𝑓−1(𝐵) ⊆

𝑓−1(𝑁𝐹𝑓𝑟(𝐵)) ⊆ 𝑓−1(𝐵). Hence, 𝑁𝐹𝑐𝑙(𝑓−1(𝐵)) ⊆ 𝑓−1(𝑁𝐹𝑓𝑟(𝐵) ⊆ 𝐵) =  𝑓−1(𝑁𝐹𝑐𝑙(𝐵)) From Theorem 

3.4, 𝑓 is a  neutrosophic continuous function. 
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