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I.INTRODUCTION

After the advent of the notion of fuzzy set by Zadeh'®, C. L. Chang* introduced the notion of
fuzzy topological space and many researchers converted, among others, general topological notions
in the context of fuzzy topology. The notion of Intuitionistic fuzzy set was introduced by Atanassov®
in 1983 is one of the generalization of the notion of fuzzy set.Later, Coker® by using the notion of the
intuitionistic fuzzy set, offered the useful notion of intuitionistic fuzzy topological space. The
neutrosophic set was introduced by Smarandache® and explained, neutrosophic set is a generalization
of Intuitionistic fuzzy set. After the introduction of the concepts of neutrosophy and neutrosophic set,
In 2012, Salama, Alblowi™, 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.

The purpose of this article is to introduce neutrosophic feebly irresolute functions in
neutrosophic topological space. Furthermore, the concepts of strongly neutrosophic feebly
continuous functions and perfectly neutrosophic feebly continuous functions in terms of
neutrosophic feebly open sets and neutrosophic feebly closed sets are introduced and several
properties of them are investigated.

Section Il briefly introduces some definitions related to neutrosophic set theory and some
terminologies of neutrosophic mapping. The Section Ill deals with the concept of neutrosophic
feebly irresolute functions.Section IV explains about strongly neutrosophic feebly continuous
functions and perfectly neutrosophic feebly continuous functions in terms of neutrosophic feebly
open sets and neutrosophic feebly closed sets. In the fourth section, we introduce neutrosophic feebly
closed maps and neutrosophic feebly open maps in neutrosophic topological spaces and obtain
certain characterizations of these classes of maps.

Il. PRELIMINARIES
Definition 2.1**Let X be a non-empty fixed set. A neutrosophic set ( NF for short) A is an object
having the form A = { { X, pa(x), oca(X), ya(x) ) : xeX } where pa(x), oa(X) and ya(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.

For basic notations and definitions of Neutrosophic Theory is not given here, the reader can

refer >4,
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Definition 2.2.°A neutrosophic subset A4 of a neutrosophic topological space (X,7) is
neutrosophic feebly open if there is a neutrosophic open set U in X suchthat U < A < NScl(U).
Definition 2.3.2°A neutrosophic subset 4 of a neutrosophic topological space (X ,7) is neutrosophic
feebly closed if there is a neutrosophic closed set U in X such that NSint(U) < A< U.

Lemma 2.4.°(i)A neutrosophic subset A of a neutrosophic topological space (X, 7) is neutrosophic
feebly closed if and only if Ncl (Nint(Ncl(4))) < 4.

(ii) A neutrosophic subset A is a neutrosophic feebly closed set if and only if A° is neutrosophic
feebly open.

Definition 2.5.2%Let (X, 7) be neutrosophic topological space and A=(x, p,(x), o4(x), y4(x)) be a
neutrosophic set in X. Then neutrosophic feebly interior of A is defined by NFint(A) =V{G: Gis a

neutrosophic feebly open set in X and G < A}.

Lemma 2.6.*°Let (X, 7) be neutrosophic topological space. Then for any neutrosophic feebly subsets
A and B of a neutrosophic topological spaceX, we have

(i) NFint(4) < A

(i) Ais neutrosophic feebly open set in X< NFint(A) = A

(iii) If A < B, NFint(A) < NFint(B).

Definition 2.7. °Let (X, 1) be neutrosophic topological space and A= (x, u,(x), o4(x), y4(x)) be a
neutrosophic set in X. Then the neutrosophic feebly closure is defined by NFcl(A)= N{K: Kis a

neutrosophic feebly closed setinX and A < K}.

Lemma 2.8. *Let (X, ) be a neutrosophic topological space. Then for any neutrosophic subset Aof
X,

(i) (NFint(A))¢ = NFcl(A°)

(ii) (NFcl(A))¢ = NFint(A°).

Lemma 2.9. *°Let (X, 7) be a neutrosophic topological space. Then for any neutrosophic subsets A
and B of a neutrosophic topological space X,

(i) A < NFcl (A)

(ii) Ais a neutrosophic feebly closed set in X<NFcl(A) = A

(iii) NFcl(NFcl (A)) = NFcl(A)

(iv) If A < Bthen NFcl(A) < NFcl(B).
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Definition 2.10."Let X and Y be two neutrosophic sets and f: X — Y be a function. (i) If B =
(¥, ug(y),05(¥), 75 (¥)) is a neutrosophic sets in Y, then the pre image of B under f is denoted and
defined by f~(B) = {(x, f 7 (us) (%), f~H(op) (). f (1) (x) )+ x€ X}
() IfFA = {(x,04(x),54(x), 14(x) ) : xeX }is a neutrosophic sets in X, then the image of A under
f is denoted and defined by

FA) = {.f (@) FED). f () )):yeYiwheref (A1) = (f (24°))°.

In (i), (ii), since ug, op, 75, aa, 84, Asare neutrosophic sets, we explain that f~*(ug)(x) =

up(f(x)), and f (aa)(y) :{ sup o () if yef~H(x)

0 Otherwise
Lemma 2.11. ** 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(4) <f~1(B).

Lemma 2.12."Let f: X — Y be a function. If 4 is a neutrosophic subset of X and p is a neutrosophic
subset of Y. Then

(i) f(F(A) <A

(ii) f(f~1(A4)) = Acf is surjective.

@@ fH(f(A))=4

(iv)f ~1(f(A)) =A whenever f is injective.
Definition 2.13"Let4, A;(ie J) be neutrosophic subsets in X and B, B; (je K) be neutrosophic
subsets in Y and f: X — Y be the neutrosophic function. Then

() F(UB) = UfT\(B))

(iDf ("B = Nf(B))

(i) f~*(In) = 1n, 71 (On) = On

(iv) f7HBC) =(f~* (B))°

(V) f(LA) = Uf (A).

Definition 2.14.'' Let (X,7) and (Y,0) be neutrosophic topological spaces. Then a map f :
(X, 7) > (Y, 0) is called neutrosophic continuous (in short N-continuous) function if the inverse

image of every neutrosophic open set in (Y, o) is neutrosophic open set in (X, 7).

Definition 2.15 °Let o, B, ye [0, 1] and a+p+y< 1. A neutrosophic point with supportx, g, X is a

(a, B, Y)Yy =X

neutrosophic set of X is defined by x(, g, ) = {(O 01), y # X

IJSRR, 8(2) April. —June., 2019 Page 1549



K. Bageerathi et al., IJSRR 2019, 8(2), 1546-1559

In this case, x is called the support of x(,, g,,yand o, B and y are called the value, intermediate
value and the non — value of x(,, g, ,) respectively. A neutrosophic point X (4 g, is said to belong to a
neutrosophic set A = { { X, pa(X), oa(X), ya(X) ) : xeX } is denoted by two ways
(1) X, p,y) €A If a<pa(X), P<oa(X) and y=ya(X).

(i) X(o, p,y) €A If a<pa(X), p=oa(x) and y=ya(X).

Clearly a neutrosophic point can be represented by an ordered triple of neutrosophic set as
follows : X (a, g,y) = Xa, Xp,C(Xci)))- A class of all neutrosophic points in X is denoted as NP(X).
Definition 2.16' For any two neutrosophic subsets Aand B, we shall write AgB to mean that A is
quasi-coincident (g- coincident, for short) with B if there exists x eX such that A(x) + B(x) > 1.
That is {(x, ua(x) + ws(x), oa(X)+ os(X), ya(X)+ va(X) ):xeX } > 1.

Definition 2.17 Y Let A and p be any two neutrosophic subsets of a neutrosophic topological space.
Then A'is g-neighbourhood with B (g-nbd, for short) if there exists a neutrosophic open set O with
AQqO<B.

111. NEUTROSOPHIC FEEBLY IRRESOLUTE FUNCTIONS
In this section, we introduce the concept of neutrosophic feebly irresolute functions in
neutrosophic topological spaces. Also, we discuss the relation with neutrosophic feebly continuous
functions.
Definition 3.1.Let (X, 7)and (Y, o) be two neutrosophic topological spaces. A function f: X — Y is
called neutrosophic feebly irresolute if the inverse image of every neutrosophic feebly open set in Y
is neutrosophic feebly open in X.
Theorem 3.2.Let (X, 7)and (Y, o) be two neutrosophic topological spaces. A function f: X —» Y is
neutrosophic feebly irresolute if and only if the inverse image of every neutrosophic feebly closed set
in Y is neutrosophic feebly closed in X.
Proof. Let A be any neutrosophic feebly closed set in Y. Then A€ is neutrosophic feebly open set in
Y. Since f is neutrosophic feebly irresolute, f~1(A°) is neutrosophic feebly open set in X and
FE(A) =[f~1(A)]¢ which implies that is f ~1(A) is neutrosophic feebly closed set in X.
Conversely, let B be any neutrosophic feebly open set inY. Then B€ is neutrosophic feebly
closed set in Y. Thus  f~1(B¢) is neutrosophic feebly closed set in X and
F~1(B) =[f1(B)]¢ which implies that is f~1(B) is neutrosophic feebly open set in X. Hence
f:X — Y is neutrosophic feebly irresolute.

Theorem 3.3. Every neutrosophic feebly irresolute function is neutrosophic feebly continuous.
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Proof. Let V be a neutrosophic open set inY. Since every neutrosophic open set is neutrosophic
feebly open, V is neutrosophic feebly open. Since fis neutrosophic feebly irresolute, f=1(V) is
neutrosophic feebly open in X. Therefore f is neutrosophic feebly continuous.
Remark 3.4. The converse of above is not true as shown in the following example.
Example 3.5.Let X =Y = {a, b, c}. Define the neutrosophic sets as follows:
A=(x, (0.4,0.5,0.2), (0.3,0.2,0.1), (0.9, 0.6, 0.8) )
B={x, (0.2, 0.4, 0.5), (0.1, 0.1, 0.2), (0.6, 0.5, 0.8) )
C={(x, (0.5,0.4,0.2), (0.2,0.3,0.1), (0.6, 0.9, 0.8)) and
D= (x, (0.4, 0.2, 0.5), (0.1, 0.1, 0.2), (0.5, 0.6, 0.8)) . Now 7 = {Ox, 4, B, 1x} and
o = {On, C, D, 1\} are neutrosophic topologies on X. Thus (X, ) and (Y, o) are neutrosophic
topological spaces. Also, we define f: (X, 7) = (Y, o) as follows: f(a) = b, f(b) =a, f(c) =c.
Clearly f is neutrosophic feebly continuous function. But f is not neutrosophic feebly irresolute
function. Since E = (x, (0.5, 0.6, 0.1), (0.4, 0.3, 0.1), (0.9, 0.8, 0.5)) is a neutrosophic feebly open in
(Y, 0), but f~1(E) is not neutrosophic feebly open set in (X, 7).
Theorem 3.6. Let f: X — Y be a function. Then the following are equivalent:

(i) fisneutrosophic feebly irresolute.

(i) NFcl(f~1(B)) < f~Y(NFcl(B))for every neutrosophic set B of Y.

(iii) f(NFcl(A)) < NFcl(f (A))for every neutrosophic set A of X.

(iv) f~Y(NFint(B)) < NFint(f ~1(B))for every neutrosophic set B of Y.
Proof. (i) = (ii): Let B be any neutrosophic set in Y. Then by Lemma 2.9, NFcl(B) is neutrosophic
feebly closed in Y. Since f is neutrosophic feebly irresolute,
f~Y(NFcl(B))is neutrosophic feebly closed in X. Then NFcl(f ~Y(NFcl(B))) = f~1(NFcl(B)). By
Lemma 2.9 (i) and (iv), NFcl(f ~*(B)) < NFcl(f "Y1 (NFcl(B))) = f ~Y(NFcl(B)). This proves (ii).

(i) = (iii): Let A be any neutrosophic set in X. Then f(4) < Y. By (ii), NFcl (f-l(f(A))) <

£ (NFel(f(4))). But Fel(A)) < NFcl(f~(f(A))), NFcl(A) < f~(NFcl(f(4))) . That
implies, f(NFcl(A)) < NFcl(f(4)).

(iii) = (i): Let F be any neutrosophic feebly closed set in Y. Then f~1(F) = f~Y(NFcl(F)). By (iii),
FINFcl(f~1(F))) < NFcl(f(f~*(F))) < NFcl(F) = F. That implies, (NFcl(f ~1(F))) < f~1(F).
But f~1(F) < NFcl(f~*(F)), NFcl(f~X(F)) = f~Y(F) and so f~1(F) is neutrosophic feebly closed

set X. Therefore f is neutrosophic feebly irresolute.
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(i) = (iv): Let B any neutrosophic set in Y.By Lemma 2.6, NFint(B) is neutrosophic feebly open in
Y. Since f is neutrosophic feebly irresolute, f ~1(NFint(B)) is neutrosophic feebly open in X. Then
f~Y(NFint(B))=NFint(f "L(NFint(B))) < NFint(f ~*(B)).

(iv) = (i): Let V be any neutrosophic feebly in Y. Then by (iv), f~1(V)=f"1(NFint(V)) <
NFint(f~1(V)). But, NFint(f~1(V)) < f~1(V), NFint(f~1(V))=f~"1(V) and by Lemma 2.6(ii),
f~1(V) is neutrosophic feebly open. Thus f is neutrosophic feebly irresolute.

Theorem 3.7. If f: X - Y and g:Y — Z are neutrosophic feebly irresolute, then their composition
g e f:X — Z isalso neutrosophic feebly irresolute.

Proof. Let V be a neutrosophic feebly open set in Z. Since gis a neutrosophic feebly irresolute
function, g~1(V) is neutrosophic feebly open in Y. Since fis a neutrosophic feebly irresolute
function, f~1 (g~ (V))=(ge° f) 1 (V) is neutrosophic feebly open in X. Therefore go f is
neutrosophic feebly irresolute.

Theorem 3.8. If f: X — Y is neutrosophic feebly irresolute and g:Y — Z are neutrosophic feebly
continuous then their composition g o f: X — Z is also neutrosophic feebly continuous.

Proof. Let V be a neutrosophic open set in Z. Since gis a neutrosophic feebly continuous function,
g~ 1(V) is neutrosophic feebly open in Y. Since f is a neutrosophic feebly irresolute function,
F~Hg Y(V)) =(g ° f)~1(V) is neutrosophic feebly open in X. Therefore g o f is neutrosophic feebly

continuous.

IV.STRONGLY NEUTROSOPHIC FEEBLY CONTINUOUS AND
PERFECTLY NEUTROSOPHIC FEEBLY CONTINUOUS

In this section, we introduce the concept of strongly neutrosophic feebly continuous and
perfectly neutrosophic feebly continuous functions in neutrosophic topological spaces and we
discuss the relation with the above-mentioned functions.

Definition 4.1.Let (X, 7)and (Y, o) be two neutrosophic topological spaces. A function f: (X, 1) -
(Y, o) is called strongly neutrosophic feebly continuous if the inverse image of every neutrosophic
feebly open set in Y is neutrosophic open in X.

Definition 4.2.Let (X, 7)and (Y, o) be two neutrosophic topological spaces. A function f: (X, 1) -
(Y,0) is called a perfectly neutrosophic feebly continuous if the inverse image of every neutrosophic
feebly open set in Y is neutrosophic clopen in X.

Theorem 4.3.Let (X, 7)and (Y, o) be two neutrosophic topological spaces and f: (X,7) — (Y, o) be
a function.

(i) If fis perfectly neutrosophic feebly continuous, then fis perfectly neutrosophic continuous.
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(i) If fis strongly neutrosophic feebly continuous, then fis neutrosophic continuous.
Proof. (i)Let f: X — Y be perfectly neutrosophic feebly continuous. Let V' be a neutrosophic open set
in Y. Then by Lemma 2.6,V is neutrosophic feebly open in Y.Sincefis perfectly neutrosophic feebly
continuous, f~1(V) is neutrosophic clopen in X. Therefore f is perfectly neutrosophic continuous.

(i) Let f: X — Y be strongly neutrosophic feebly continuous. Let G be a neutrosophic open
set inY. Then by Lemma 2.6, G is neutrosophic feebly open in Y.Sincefis strongly neutrosophic
feebly continuous, f~1(G) is neutrosophic open in X. Therefore f is neutrosophic continuous.
Theorem 4.4. Let f : X — Y be strongly neutrosophic feebly continuous and A be neutrosophic open
in X. Then the restriction, fa: A — Y is strongly neutrosophic feebly continuous.

Proof. Let VV be any neutrosophic feebly open set in Y. Since f is strongly neutrosophic feebly
continuous, (V) is neutrosophic open in X. But f;1(V)=AAf~(V). Since A and f~1(V) are
neutrosophic open, f;1(V) is neutrosophic open in X. Hence f, is strongly neutrosophic feebly
continuous.

Theorem 4.5. Every perfectly neutrosophic feebly continuous is strongly neutrosophic feebly
continuous.

Proof. Let f: X — Y be perfectly neutrosophic feebly continuous and IV be neutrosophic feebly open
in Y. Since f is perfectly neutrosophic feebly continuous, f~1(V) is neutrosophic clopen in X. That
is, f~1(V) is both neutrosophic open and neutrosophic closed in X. Hence f is strongly neutrosophic
feebly continuous.

Theorem 4.6. If f:X > Y and g:Y — Z are strongly neutrosophic feebly continuous, then their
composition g o f: X — Z is also strongly neutrosophic feebly continuous.

Proof.Let V be a neutrosophic feebly open set in Z. Since gis a strongly neutrosophic feebly
continuous function, g~1(V) is neutrosophic open in Y. Then by Lemma 2.6, g~1(V) is neutrosophic
feebly open in X. Since fis a strongly neutrosophic feebly continuous function, f~(g=1(V))=(g
f)~1(V) is neutrosophic open in X. Therefore g ° f is strongly neutrosophic feebly continuous.
Theorem 4.7. If f:X - Y and g:Y — Z are perfectly neutrosophic feebly continuous, then their
composition g o f: X — Z s also perfectly neutrosophic feebly continuous.

Proof.Let V be a neutrosophic feebly open set in Z.Since gis a perfectly neutrosophic feebly
continuous function, g~1(V) is neutrosophic clopen inY. That is g=1(V) is both neutrosophic open
and neutrosophic closed. Then by Lemma 2.6, g~1(V) is neutrosophic feebly open in X. Since fis a
perfectly neutrosophic feebly continuous function, f=1(g=1(V)) =(g° f) (V) is neutrosophic
clopen in X. Therefore g o f is perfectly neutrosophic feebly continuous.

Theorem 4.8. Let f: X - Y and g: Y — Z be functions. Then,
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(i) If g is strongly neutrosophic feebly continuous and f is neutrosophic feebly continuous, then

g ° fis neutrosophic feebly irresolute.

(ii) If g is perfectly neutrosophic feebly continuous and f is neutrosophic continuous, then g o
fis strongly neutrosophic feebly continuous.

(ii)If g is strongly neutrosophic feebly continuous and f is perfectly neutrosophic feebly
continuous, then g o fis perfectly neutrosophic feebly continuous.

(iv)If g is neutrosophic feebly continuous and f is strongly neutrosophic feebly continuous, then

g ° fis neutrosophic continuous.

Proof. (i)Let V be a neutrosophic feebly open set in Z. Since gis a strongly neutrosophic feebly
continuous function, g=1(V) is neutrosophic open in Y. Since fis a neutrosophic feebly continuous
function, f~(g~1(V)) = (g ° f)~1(V) is neutrosophic feebly open in X. Hence g o f is neutrosophic
feebly irresolute.

(i) Let VV be a neutrosophic feebly open set in Z.Sincegis a perfectly neutrosophic feebly
continuous function, g~ (V) is neutrosophic clopen in'Y. That is, g~1(V) is both neutrosophic open
and neutrosophic closed. Since fis a neutrosophic continuous function, f~1(g=1(V)) =(g ° f)~1(V)
is neutrosophic open in X. Therefore g o f is strongly neutrosophic feebly continuous.

(iii) Let V be a neutrosophic feebly open set in Z. Since gis a strongly neutrosophic feebly
continuous function, g=*(V) is neutrosophic open inY. By Lemma 2.6, g~ (V) is neutrosophic
feebly open in X. Since fis a perfectly neutrosophic feebly continuous function, f=1(g=*(V))
=(g o f)~1(V) is neutrosophic clopen in X. Hence g o f is perfectly neutrosophic feebly continuous.

(iv) Let V be a neutrosophic open set in Z. Since gis a neutrosophic feebly continuous
function, g~1(V) is neutrosophic feebly open in Y. Since fis a strongly neutrosophic feebly
continuous function, f~*(g=1(V)) =(g o f)~1(V) is neutrosophic open in X. Therefore g o f is

neutrosophic continuous.

V. NEUTROSOPHIC FEEBLY CLOSED MAP AND NEUTROSOPHIC FEEBLY
OPEN MAP

In this section, we introduce neutrosophic feebly closed maps and neutrosophic feebly open
maps in neutrosophic topological spaces and obtain certain characterizations of these classes of
maps.
Definition 5.1.Let (X, 7)and (Y, o) be two neutrosophic topological spaces. A function f: X — Y is
said to be neutrosophic feebly closed if the image of each neutrosophic closed set in X is

neutrosophic feebly closed in'Y.
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Definition 5.2. Let (X, r)and (Y, o) be two neutrosophic topological spaces. A function f: X - Y is
said to be neutrosophic feebly open if the image of each neutrosophic open set in X is neutrosophic
feebly openinY.

Theorem 5.3. A function f: X — Y is neutrosophic feebly closed if and only if NFcl(f(4)) <
f(Ncl(A)) for every neutrosophic set Aof X.

Proof. Suppose f: X — Y is a neutrosophic feebly closed function and A is any neutrosophic set in
X. Then Ncl(A) is a neutrosophic closed set in X. Since f is neutrosophic feebly closed, f(Ncl(A))
is a neutrosophic feebly closed set in Y. Then by Lemma 2.9 (ii), NFcl(f (Ncl(A))) = f(Ncl(A)).

Therefore NFcl(f (4)) < NFcl (f(Ncl(A))) = f(Ncl(4)). Hence NFcl(f(4)) < f(Ncl(A)).

Conversely, Let A be a neutrosophic closed set in X. Then Ncl(A) = A and so f(A) =
f(Ncl(A)). By our assumption NFcl(f(A)) < f(4). But f(A) < NFcl(f(A)). Hence
NFcl(f(A)) = f(A) and therefore by Lemma 2.9(ii), f(A) is neutrosophic feebly closed in Y. Thus
f s a neutrosophic feebly closed map.

Theorem 5.4. A map f:X — Y is neutrosophic feebly closed if and only if for each neutrosophic set
S of Y and for each neutrosophic open set U of X containing f~1(S) there exists a neutrosophic
feebly open set V of Y suchthat S < V and f~1(V)< U.
Proof. Suppose f is a neutrosophic feebly closed map. Let S be any neutrosophic set in Y and U be a
neutrosophic feebly open set of X such that f=1(S) < U. Then V = (f(U°))¢ is neutrosophic feebly
open set containing S such that f~1(V) < U. Conversely, Let S be a neutrosophic closed set of X.
Then f=1 ((f(S5))¢) <S¢ and S¢ is neutrosophic open in X. By assumption, there exists a
neutrosophic feebly open set V of Y such that (f(S))¢ <V and f~}(V) < S¢and so S < (f~1(V))<.
Hence V¢ < £(S) < F((f~1(V))¢) < V¢, which implies f(S) = V°. Since V¢ is neutrosophic feebly
closed, £(S) is neutrosophic feebly closed and f is neutrosophic feebly closed map.
Remark 5.5. The composition of two neutrosophic feebly closed maps need not be a neutrosophic
feebly closed map, which is shown in the following example.
Example 5.6. Let X = {p,q,r} and T = {Oy, 4, B,C, D, 15} be a neutrosophic topology on X, where

A =<x,(04,03,02),(03,04,05),(0.2,03,02) >

B =< x,(0.2,0.4,0.6),(0.3,0.2,0.1), (0.5.,0.4,0.3) >

C =<x,(04,04,0.6),(0.3,0.2,0.1),(0.2.,03,0.2) >

D =< x,(0.2,0.3,0.2),(0.3,04,05),(05.,04,0.3) >

LetY ={p,q,r}and 0 ={0,E,F,G,H, Iy} be a neutrosophic topology on Y, where
E =<1v,(0.1,02,0.3),(0.3,0.2,0.3),(05,0.6,04) >
F =<1y,(0.4,0.3,0.2),(0.3,0.4,05),(0.2.,0.3,0.3) >
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G =<1y,(04,03,0.3),(0.3,0.20.3),(0.2.,0.30.2) >

H =<1y,(0.1,02,0.2),(0.3,05,05),(05.,0.604) >
Let f: X — Y be defined by f (p) =p1f (@) = q1. f(r) =7

Assume F is neutrosophic open set in'Y, then f~1(F) = A is neutrosophic feebly open set in

X. Hence f is neutrosophic feebly continuous. Suppose G is neutrosophic feebly closed set inY.
Then £~1(G) is not neutrosophic feebly closed set in X.
Theorem 5.7. Let f: X — Y be a neutrosophic closed map and g:Y — Z be a neutrosophic feebly
closed map. Then their composition g o f: X — Z is neutrosophic feebly closed.
Proof. Let F be a neutrosophic closed set in X.Sincefis neutrosophic closed, f(F) is neutrosophic
closed in Y. Since g is neutrosophic feebly closed, g(f(F))=(g ° f)(F) is neutrosophic feebly
closed in Z. Hence g o f is a neutrosophic feebly closed map.
Theorem 5.8. Letf:X — Y and g:Y — Z be two mappings such that their composition g o f: X —
Z is neutrosophic feebly closed. Then the followings are true.

(i) If £ is neutrosophiccontinuous and surjective, then g is neutrosophic feebly closed.

(ii) If g is neutrosophic feebly irresolute and injective, then fis neutrosophic feebly closed.
Proof. (i)Let A be a neutrosophic closed set of Y. Since fis neutrosophic continuous, f~1(4) is
neutrosophic closed in X. Since g o f is neutrosophic feebly closed, (g o f)(f ~1(A)) is neutrosophic
feebly closed in Z. Since f is surjective, g(A) is neutrosophic feebly closed in Z. Hence g is
neutrosophic feebly closed.

(i) Let B be any neutrosophic closed set of X. Since g o f is neutrosophic feebly closed,
(g ° f)(B) is neutrosophic feebly closed in Z. Since gis neutrosophic feebly irresolute, g=*(g o
f(B)) is neutrosophic feebly closed in Y. Since gis injective, f(B) is neutrosophic feebly closed in
Y. Hence f is neutrosophic feebly closed.
Theorem 5.9. Let f: X — Y be neutrosophic feebly closed.

(i) If A is neutrosophic closed set of X, then the restriction fa: A = Y is neutrosophic feebly

closed.

(ii) If A=f~1(B) for some neutrosophicclosed set B of Y, then the restriction f,:A - Y is

neutrosophic feebly closed.
Proof. (i) Let B be any neutrosophic closed set of A. Then B = A A F for some neutrosophic closed
set F of X and so B is neutrosophic closed in X. By hypothesis, f(B) is neutrosophic feebly closed in
Y. But f(B)=f4(B), therefore f, is a neutrosophic feebly closed map.
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(ii) Let D be a neutrosophic closed set of A. Then D = AAH, for some neutrosophic closed
set H in X. Now, f, (D)=f(D)=f(AAH)= f (f "Y(B)AH)=BAf(H). Since f is neutrosophic feebly
closed, f(H) is neutrosophic feebly closed in Y. Hence f, is a neutrosophic feebly closed map.
Theorem 5.10. A function f: X — Y is neutrosophic feebly open if and only if f(Nint(4)) <
NFint(f (A)), for every neutrosophic set A of X.

Proof. Suppose f: X — Y is a neutrosophic feebly open function and A is any neutrosophic set in

X.ThenNint(A) is a neutrosophic open set in X. Since f is neutrosophic feebly open, f(Nint(A)) is
a neutrosophic feebly open set. Since NFint (f(Nint(A))) < NFint(f(4)), f(Nint(A)) <

NFint(f(A)).

Conversely, f(Nint(A)) < NFint(f(A)) for every neutrosophic set A in X.Let U be a
neutrosophic open set in X. Then Nint(U) = U and by hypothesis, f(U) < NFint(f(U)). But
NFint(f(U)) < f(U). Therefore, f(U) = NFint(f(U)). Then by Lemma 2.6(ii), f(U) is
neutrosophic feebly open. Hence f is a neutrosophic feebly open map.

Theorem 5.11. Let f: X — Y be a mapping. Then the following statements are equivalent.

(i) fis a neutrosophic feebly open mapping.

(i) For a subset Aof X, f(Nint(A)) < NFint(f (A)).

(iii) For each x, 5,y € X and for each neutrosophic neighbourhoodU of x(, s ,yin X, there exists

Aneutrosophic feeblyneighbourhoodW of f (x4 g,y) in Y such that W < f(U).
Proof. (i) = (ii): Suppose f:X — Y is a neutrosophic feebly open function and A < X. Then
Nint(A) is a neutrosophic open set in X. Since f is neutrosophic feebly open, f(Nint(4)) is a
neutrosophic feebly open set. Since NFint(f(Nint(A))) < NFint(f(4)) , f(Nint(A)) <
NFint(f(A)). This proves (ii).
(ii)= (iii): Let x4, 53,) € X and U be any arbitrary neutrosophic neighbourhood of x4 3,y in X. Then
there exists a neutrosophic open set G such that x5,y € G < U. By (ii), f(G)=f(Nint(G)) <
NFint(f(G)). But, NFint(f(G)) < f(G). Therefore, NFint(f(G)) = f(G) and hence f(G) is
neutrosophic feebly open inY.Since x4 3,) € G < U, f(x(apy)) € f(G) < f(U) and so (iii) holds,
by taking W = £(G).
(iif) =(i): Let U be any neutrosophic open set in X. Let x4 5,y € U and f(x(q5y)) = Y(rts)- Then
for each x4 5,y € U, y € f(U), by assumption there exists a neutrosophic feebly neighbourhood
W (Y(rts)) Of Yy iINY such that W(y(.¢5)) < f(U). Since W(y(+s)) is @ neutrosophic feebly

neighbourhood of y,.., there exists a neutrosophic feebly open set V(y(:s) in Y such that
(r.t.s) (rit.s)
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Yirits) EVais) < Wats)) Therefore, f(U)=V{V (Y)Y ts) € f(U)}. Since the union of
neutrosophic feebly open sets is neutrosophic feebly open, f(U) is a neutrosophic feebly open set in
Y. Thus, f is a neutrosophic feebly open map.
Theorem 5.12. For any bijective map f: X — Y the following statements are equivalent:

(i) f~1:¥ - X is neutrosophic feebly continuous.

(i) fisneutrosophic feebly open.
(i) fisneutrosophic feebly closed.

Proof. (i) — (ii): Let U be a neutrosophic open set in X. By assumption, (f~1)~1(U) = f(U) is
neutrosophic feebly open in Yand so f is neutrosophic feebly open.

(it) = (iii): Let F be a neutrosophic closed set of X. Then F€is a neutrosophic open set in X. By
assumption f(F€)is neutrosophic feebly open in Y. But f(F¢) = (f(F))¢ .Therefore f(F) is

neutrosophic feebly closed in Y. Hence, f is almost neutrosophic feebly closed.

(iii) = (i): Let F be a neutrosophic feebly closed set of X. By assumption, f(F) is neutrosophic
feebly closed set in Y. But f(F)=(f~1)"1(F) and therefore by Definition 2.14, f~1 is neutrosophic
feebly continuous.
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