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I. Introduction

Ever since the introduction of fuzzy sets by L.A.Zadeh [17], the fuzzy concept has invaded almost
all branches of mathematics. The concept of fuzzy topological spaces was introduced and developed by
C.L.Chang [3]. Atanassov[2] introduced the notion of intuitionistic fuzzy sets, Coker [4] introduced the
intuitionistic fuzzy topological spaces. Several types of fuzzy connectedness in intuitionistic fuzzy
topological spaces were defined by Turnali and Coker[15]. The neutrosophic set was introduced by
Smarandache [15] and explained, neutrosophic set is a generalization of intuitionistic fuzzy set. In 2012,
Salama, Alblowi [1, 13-15], 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 [16] were introduced the concept
of neutrosophic closed sets and neutrosophic continuous functions.

Iswarya et al. [9] defined the concept of neutrosophic semi open sets in neutrosophic topological

spaces. Jeyapuvaneswari et al. [10-12] defined neutrosophic feebly open sets, neutrosophic feebly closed
setsand neutrosophic feebly continuous functions in neutrosophic topological spaces.
In this paper, the concepts of neutrosophic feebly connected, neutrosophic feebly disconnected,
neutrosophic feebly C;-connected(i = 1,2,3,4), neutrosophic feebly C; — disconnected (i = 1,2,3,4) and
neutrosophic feebly compact spaces are discussed in neutrosophic topological spaces and studied several
preservation properties and some characterizations concerning connectedness in these spaces.

This paper is organized as follows. Section II gives the basic definitions of neutrosophic feebly
open sets, neutrosophic feebly closed sets and their properties which are used in the later sections. The
Section III deals with the concept of neutrosophic feebly connected, neutrosophic feebly disconnected
spaces, neutrosophic feebly C;-connected(i = 1,2,3,4), and neutrosophic feebly C; — disconnected (i =
1,2,3,4) spaces.Section IV explains neutrosophic feebly compact in neutrosophic topological spaces and
their properties.

Il. Preliminaries
First we shall present the fundamental definitions. The following one is obviously inspired
bySmarandache [5-7] and Salama[13-15]

Definition 2.1. [15] Let Xbe a non-empty fixed set. A neutrosophic set A is an object having the form A =
{(x, ma(x), oa(x), va(x)) : xeX } where pa(x), ca(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 xeX to the set A.
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Neutrosophic sets Oyand 1yin Xas follows:
Oymay be defined as:
(0) 0y ={(x,0,0,1): xeX}
(02)0y={(x0,1,1): xeX}
(03) 0y ={(x,0,1,0 ): xeX}
(04) Oy ={(x,0,0,0 ): xeX}
1ymay be defined as:
(1) 1y ={(x,1,0,0 ): xeX}
(12) 1y={{x,1,0,1): xeX}
(1) 1y ={(x1,1,0): xeX}
(1) 1y ={{x1,1,1):xeX}
Definition 2.2. [15] Let 4 = (u4, G4, y4) be a neutrosophic set in X. Then the complement of the set A[Afor
short] may be defined as three kinds of complements:
(C1) A® = {{x, 1-pa(x), 1-0a(x), 1-ya(x)): x€ X}
(C2) A = {(x,7a(x), 0a(x), pa (x)): xe X}
(C3) A® = {(x,1a(x), 1-04(x), pa (x)): xe X}
One can define several relations and operations between neutrosophic setsfollows:
Definition 2.3. [15] Let xbe a non-empty set, and neutrosophic sets Aand Bin the form A4 = { (x, p(x),
ca(x), ya(x) ) : xeX} and B = { (x, yy(x), op(x), ys(x) ): xeX}. Then we may consider two possible
definitions for subsets (4 < B).
A <B may be defined as:
(DA < Bow,(x)<uy (x), op(x)<op(x)and y, (x)2yp (x), Vxe X
(2) A = Bow, (x)<uy (x), oy (x)zop(x)and y, (x)2yp (x), Vxe X
Definition 2.4. [15] Let Xbe a non-empty set, and A = (x, ua(x), oa(x), ya(x)), B = (%, up(x), os(x), ys(x)) are
neutrosophic subsets. Then
(1) A AB may be defined as:
(I1) AAB= (x, pa(x) Aus(x), oa(x) Aos(x) and ya(x) vys(x) )
(I2) AAB =(x, pa(x) Aus(x), oa(x) vos(x) and ya(x) vys(x) )
(2) AVB may be defined as:
(U1) AVB =(x, ua(x)vps(x), oa(x) vos(x) and ya(x) Ays(x) )
(U2) AVB =(x, pua(x) vps(x), oa(x) Aos(x) and ya(x) Ays(x) )
We can easily generalize the operations of intersection and union in Definition 2.4 to arbitrary family of
neutrosophic setsas follows:
Definition 2.5. [15] Let {4;: j €/ } be an arbitrary family of neutrosophic sets in X. Then
(1) AAjmay be defined as:
[1) /\A]: <X' /\j e/ ’uAj (X)' /\j e/ UAJ- (X), Vj S5 }/Aj (X) >
(i) AMj=(x, A\j o Hy, (), Vg on; (X), V) g Y, (x) )
(2) VAjmay be defined as:
[1) VA]: <X'V]’ S luAj' V]' e/ UAJ- l/\j e/ 7Aj>
(ii) VA= <X'Vj e ,UA/.' Vig Oy, N g 7’A/.>
Definition 2.6.[9]Let A = (x,py(x), 04(x), 7,(x)), B = (y,15(¥), 05 (¥), 73 (¥)) be neutrosophic subsets
of X and Y respectively. Then A X B is a neutrosophic setof X X Y is defined by
(P)AXB)(x,y) =((x,y),min (uy(x), up (), min (g4 (x), o5 (¥)), max (y,(x), 7, (¥) ))
(P)(A X B)(x,y) =((x,y),min (us(x), up(y)), max (o4(x), 0 (¥)), max (3,(x), 7 (¥) )

Notice that

(CPD(AX B) (x,y) = ((x,y ), max (ua(x), up (¥)), max (o4 (x), a5 (¥)), min (,(x), 7, () ))

(CP)(AX B) (x,y) ={(x,y),max (ua(x), up(¥)), min (6a(x), a5 (¥)), min (3, (x), 7, () )
Definition 2.7. [15] A neutrosophic topology [NT for short] is a non-empty set Xis a family t of
neutrosophic subsets in Xsatisfying the following axioms:
(NT1) Oy, 1y€7
(NT2) G;A\G,erfor any G4, Gy€7,
(NT3) VG;etforevery {G,:ie]} <t
In this case the pair (X, ) is called a neutrosophic topological space. The elements of t are called
neutrosophic open sets.
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Definition 2.8. [15] The complement of A4 [A¢ for short] of neutrosophic open setsis called a neutrosophic
closed setin X.

Definition 2.9. [10] A neutrosophic subset A=(x, 1, oa, y4) in a neutrosophic topological space (X, 7) is
said to be a neutrosophic neighborhood of a neutrosophic point x, ; ;y€X, if there exists a neutrosophic
openset B = (x, g, 0p, ypWithx, , < B < A.

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

Definition 2.10[16]Let X and Y be two nonempty neutrosophic sets and f: X — Y be a function.

(1) If B=A{(y, us(y), os(y), y8(y)): y €Y} is a Neutrosophic setin Y, then the pre image of B under fis
denoted and defined by f1(B) = { (%, f "1( us)(x), f 1(o8)(x), f (y8)(X) ) : x € X }.

(i) If A = { <x, aa(x), da(x), Aa(x)) : x € X }is a NS in X, then the image of A under fis denoted and
definedby f (A) = {(y, f (aa) (¥), f (Ba)(¥), f_(Aa)(y) ):y € Y } wheref (Aa) =C (f(C (A))).

In (i), (ii), since W, o5, Y8, 04, Oa, Aaare neutrosophic sets, we explain that f-1(ug)(x) = ue( f (x)),

{sup{aA(x): xef (y) } if f(y)=o
otherwise

Lemma 2.11. [16]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) fFHA) <A

(i) f(f~1(A)) = A< is surjective.

G (f(A))24A

(iv) f1(f(A)) =A whenever f is injective.

Definition 2.12.[10] A neutrosophic subset A of a neutrosophic topological space (X,7) is neutrosophic
feebly open if there is a neutrosophic open set U in X such that U < A < NScl(U).

Lemma 2.13. [10] (i) Every neutrosophic open set is a neutrosophic feebly open set.

Definition 2.14. [10]A neutrosophic subset A of a neutrosophic topological space (X, 1) is neutrosophic
feebly closed if there is a neutrosophic closed set U in X such that NSint(U) < A < U.

Lemma 2.15. [10]A neutrosophic subset A of a neutrosophic topological space (X, 1) is

(1) neutrosophic feebly closed if and only if Ncl (Nint(Ncl(A))) <A.
(i) A neutrosophic subset 4 is neutrosophic feebly closed iff if NSint(Ncl(A)) <A

andf (ow)(y) = =

(iii) A neutrosophic subset A is a neutrosophic feebly closed set if and only if Ac is neutrosophic
feebly open.
(iv) Every neutrosophic closed set is a neutrosophic feebly closed set.

Definition 2.16. [10]Let (X, 7) be neutrosophic topological space and A=(x, u,(x), o4(x), va(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 setin X and G < A}.

Lemma 2.17.[10]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(A) < A

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

Definition 2.18.[10]Let (X, r) be neutrosophic topological space andA= (x, py(x), g4(x), va(x)) be a
neutrosophic set in X. Then the neutrosophic feebly closure is defined by NFcl(4)= A{K:Kis a
neutrosophic feebly closed setin X and 4 < K}.

Lemma 2.19. [10]Let (X, 7) be a neutrosophic topological space. Then for any neutrosophic subset Aof X,

(i) (NFint(A))¢ = NFcl(A%)

(ii) (NFcl(A))¢ = NFint(A°).

Lemma 2.20.[10]Let (X, 7) be a neutrosophic topological space. Then for any neutrosophic subsets 4 and
B of a neutrosophic topological space X,

(i) A < NFcl (4)

(ii) Ais a neutrosophic feebly closed set in X<<>NFcl(4) = A

(iii) If A < Bthen NFcl(A) < NFcl(B).

Definition 2.21. [11] 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).
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Definition 2.22.[12]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.

I11. Neutrosophic Feebly Connected Spaces

In this section, we study the notion of neutrosophic feebly connected, neutrosophic feebly
disconnected in neutrosophic topological spaces. Also, we introduced neutrosophic feebly C;-connected
(i =1,2,3,4)and neutrosophic feebly C;-disconnected (i = 1,2,3,4) and we give some properties and
theorems of such concepts.

Definition 3.1.A neutrosophic topological space (X, 7) is neutrosophic feebly disconnected if there exists
neutrosophic feebly open sets 4, Bin X, A # Oy, B # Oy such that AVB = 1 and AAB = Oy.
Thatis (i) < x, uaVvig, 04 AOg, Yarys > = 1y.
()< x, uavip, 04 VOp, Yanyp > =1y
(i) < x, paAtp, 04 NOg, Yavyp > = Oy
(V)< x, ptanup, 04 VO, Yav¥e > = Oy
The following example shows that X is neutrosophic feebly disconnected space.
Example 3.2. Let X = {a, b, c}, t={0y, 15,4, B, C, D} where
A=1{< x,(0,0,0),(0,0,1),(1,0,1) >}
B ={< x,(1,0,0),(1,1,0),(0,0,0) >}
C={<x/((,00),(1,10),(1,0,0) >}
D = {< x,(0,0,0),(0,0,1),(0,0,1) >}
A and B are neutrosophic feebly open setsin X, A # Oy, B # Oy,and AVB =C = 1y,AAB =D =0y.
Hence X is neutrosophic feebly disconnected space.

If X is not neutrosophic feebly disconnected then it is said to be neutrosophic feebly connected.
Example 3.3. Let X = {a, b},t ={0y,1y, G }whereG, = { x,(0.2,0.1),(0.7,0.5), (0.7,0.5) >}. Then (X, 7) is a
neutrosophic topological space. Let G, = {< x,(0.3,0.2),(0.6,0.4),(0.6,0.4) >}. Then G;and G, are
neutrosophic feebly open sets in X, G; # Oy, G, # Oy, and G;VG, = G, # 1y, GiAG, = G; # Oy . Hence X
is neutrosophic feebly connected.

Example 3.4.Let = {a, b}, T = {Oy, 1y, G;} whereG; = { x, (0.2,0.1),(0.7,0.5),(0.7,0.5) >}. Then (X,7)is
a neutrosophic topological space. Let G, ={< x,(1,0),(0,1),(0,1) >}and
Gz = {< x,(0,1),(1,0),(1,0) >}. It can be found that G,and G are neutrosophic feebly open sets in X,
G, # Oy, G3 # Oy, and G,VG3 = 1y, G,AG3 = Oy . Hence X is neutrosophic feebly disconnected.

Definition 3.5.Let N be a neutrosophic subset in neutrosophic topological space(X, )

(a) If there exists neutrosophic feebly open sets U and V in X satisfying the following properties, then N
is called neutrosophic feebly C; - disconnected (i = 1,2,3,4):

.Ci: N < UVV, UNV < N¢,NAU # 0y, NAV = 0y

.C3: N < UVV,NAUAV =0y, NAU %= Oy, NAV % Oy.

.C3:N < UVV,UNV < N¢,U « N°,V « N°¢

.Cy: N < UVV,NAUAV =0y, U « N,V « N°¢

(b)Nis said to be neutrosophic feebly C;-connected (i = 1,2,3,4) if N is not neutrosophic feebly C;-
disconnected (i = 1,2,3,4).

Obviously, we can obtain the following implications between several types of neutrosophic feebly
;-connected (i = 1,2,3,4).
neutrosophic feebly C;- connected=neutrosophic feebly C,- connected
neutrosophic feebly C;- connected=neutrosophic feebly C3- connected
neutrosophic feebly C3- connected=neutrosophic feebly C4- connected
neutrosophic feebly C,- connected=neutrosophic feebly C,- connected
Example 3.6. Let = {a, b}, T = {0y, 1y, G, G,} where
G, = {< x,(0.4,0.1),(0.6,0.9),(0.6,0.9) >}
G, = {< x,(0.5,0.3),(0.5,0.7), (0.5,0.7) >}
Consider the neutrosophic subset G; = {< x,(0.3,0.1),(0.7,0.9),(0.7,0.9) >}. ThenGsisneutrosophic
feebly C,-connected, neutrosophic feebly C;-connected, neutrosophic feebly C;- connectedbut
neutrosophic feebly C; - disconnected.
Example 3.7. Let = {a, b}, T = {0y, 1y, G4, G5, GV G, Gi\G,} where
G = {< x,(0.2,0.8),(0.6,0.2),(0.6,0.2) >}
G, = {< x,(0.8,0.6), (0.2,0.2),(0.2,0.2) >}
Consider the neutrosophic subset G; = {< x,(0.1,0.1),(0.9,0.9), (0.9,0.9) >}. ThenGsisneutrosophic
feebly C,-connected but neutrosophic feebly C3-disconnected.

-PP-’!\’HQ
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Definition 3.8. A neutrosophic topological space(X, t) is neutrosophic feebly C5-disconnected if there
exists neutrosophic subset 4 in X which is both neutrosophic feebly open and neutrosophic feebly closed
in X, such that 4 # Oy, A # 1y. If X is not neutrosophic feebly Cs-disconnected then it is said to be
neutrosophic feebly Cs-connected.

Example 3.9. Let = {a, b}, T = {Oy, 1y, G;} where

G, = {< x,(0.2,0.6),(0.5,0.5), (0.2,0.6) >}. Then G,is neutrosophic feebly open and neutrosophic feebly
closed setin X, G; # Oy, G; # 1y. Thus X is neutrosophic feebly Cs-connected.

Theorem 3.10. Neutrosophic feebly Cs-disconnectedness implies neutrosophic feebly connectedness.
Proof. Suppose that there exists non-empty neutrosophic feebly open sets A and B such that AVB =
1yand AAB = 0y. Then pu,Vug = 1y,04A0g = Oy, Ya\ys = OyanduyViug = Oy, 04Aog = 1y, Va\ys = 1y.
In other words, B¢ = A. Hence A is neutrosophic feebly clopenwhich implies X is neutrosophic feebly
connected.

But the converse may not be true as shown by the following example.

Example 3.11.Let = {a,b} , T = {0y, 1y,Gy,G,} whereG, = {< x,(0.2,0.1),(0.7,0.5), (0.6,0.9) >} and
G, = {<x,(0.3,0.1),(0.2,0.6),(0.2,0.3) >}. Then Gyand G, are neutrosophic feebly open sets in X.
G1VG, = {< x,(0.6,0.6),(0.2,0.6), (0.2,0.3) >} # 1. Then

Gi\G, = {< x,(0.2,0.6),(0.6,0.6),(0.6,0.9) >} # Oy. Hence X is neutrosophic feebly connected.Since
neutrosophic subset G; is both neutrosophic feebly open and neutrosophic feebly closed in X, X is
neutrosophic feebly Cs-disconnected.

Theorem 3.12. Let f: (X,7) — (Y, 0)be a neutrosophic feebly irresolute surjection and Xbe neutrosophic
feebly connected. Then Yis neutrosophic feebly connected.

Proof. Assume that Yis not neutrosophic feebly connected, then there exists nonempty neutrosophic
feebly open sets U and V in Ysuch that UVV = 1yand UAV = Oy. Since fis neutrosophic feebly irresolute
mapping, A = f~Y(U) # 0y,B = f~1(V) # 0y, which are neutrosophic feebly open sets in X and
FYWVFL(V) = F71(1y) = 1y, which implies AVB = 1. Also f~Y(U)Af~1(V) = f~1(0y) = Oy, which
implies AAB = Oy. Thus X is  neutrosophic feebly disconnected, which is a contradiction to our
hypothesis. Hence Y is neutrosophic feebly connected.

Theorem 3.13. A neutrosophic topological space(X, t) is neutrosophic feeblyCs-connected if and only if
there exists no nonempty neutrosophic feebly open sets U and V in X such that U = V°.

Proof. Suppose that U and V areneutrosophic feebly open sets in X such that U # 0y,V # Oyand
U = V¢. Since U = V¢, V¢is a neutrosophic feebly open sets and follows thatV is neutrosophic feebly
closed setand U # Oyimplies V # 1. But this is a contradiction to the fact that X is neutrosophic feebly
Cs-connected.

Conversely, let U be a both neutrosophic feebly open set and V is neutrosophic feebly closed set in X such
that U # Oy, U # 1y.Now take U° = Vis a neutrosophic feebly open set and U # 1y which implies
U¢ =V # Oywhich is a contradiction. Hence X is neutrosophic feebly Cs-connected.

Theorem 3.14. A neutrosophic topological space (X, t)is neutrosophic feebly connected space if and only
if there exists no non-zero neutrosophic feebly open setU and Vin (X, 7), such that U = V°.

Proof. Necessity: Let U and V be two neutrosophic feebly open set in (X, t)such that U+
Oy,V # Oyand U = V. Therefore V°¢is a neutrosophic feebly closed set. Since U #0y,V #+ 1y.
This implies V is a proper neutrosophic subset which is both neutrosophic feebly open set and
neutrosophic feebly closed setin X. Hence X is not a neutrosophic feebly connected space. But this is a
contradiction to our hypothesis. Thus, there exist no non-zero neutrosophic feebly open sets U and Vin
X,such thatU = V°¢.

Sufficiency:Let U be both neutrosophic feebly open and neutrosophic feebly closed X such that
U #0y,U # 1y. Now let V = U°. Then V is a neutrosophic feebly open set and V # 1. This implies
U¢ =V # Oy, which is a contradiction to our hypothesis. Therefore X is neutrosophic feebly connected
space.

Theorem 3.15. A neutrosophic topological space (X, 7)is neutrosophic feebly connected space if and only
if there exists no non-zero neutrosophic subsetsU and Vin (X, 7), such that U = V¢, V = (NFcl(U))¢ and
U = (NFcl(V))-.

Proof. Necessity: Let U and V be two neutrosophic subsets in (X, t)such that U # Oy,V # Oy and
U= V¢ V= (NFcl(U))°and U = (NFcl(V))“.Since (NFcl(U))°and (NFcl(V))‘are neutrosophic feebly
open setsin X, U and V are neutrosophic feebly open setin X. This implies Xis not a neutrosophic feebly
connected space, which is a contradiction. Therefore, there exists no non-zero neutrosophic feebly open
setU and Vin X, such that U = V¢,V = (NFcl(U)) and U = (NFcl(V))*.
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Sufficiency:Let U be both neutrosophic feebly open and neutrosophic feebly closed setin X such that
U #0y,U # 1y.Now by taking V= Uwe obtain a contradiction to our hypothesis. Hence X is
neutrosophic feebly connected space.
Definition 3.16. A neutrosophic topological space (X, 7) is neutrosophic feebly strongly connected, if
there exists no nonempty neutrosophic closed sets A and B in X such that pu, + ug = 1y,04 + 05 =
Iy, va+tvp < 1yor py+pup 21y,00 +0p <1y, va+vp < 1y.
In other words, a neutrosophic topological space Xis neutrosophic feebly strongly connected, if there
exists no nonempty neutrosophic feebly closed sets A and B in X such that AAB = 0y.
Theorem 3,17. An neutrosophic topological space (X, 7)is neutrosophic feebly strongly connected, if
there exists no nonempty neutrosophic feebly open sets A and Bin X, A # 1y # Bsuch that u, + up =
1y, 04 t0p = 1y,74 v < 1y.
Proof. Let A and B be neutrosophic feebly open sets in X such that A # 1 # B and Ug +ug =1y,04 +
og = 1y,V4 +vp < 1y. If we take C = A°and D = B¢, then C and D become neutrosophic feebly closed
setsin X and C# 0y #D,yc+Vyp =us+ug =1y uc+up =04+0g = 1y,00+0p =y,+ypg <1y, a
contradiction.
Conversely, use a similar technique as above.
Example 3.18. Let X = {a,b}and t = {Oy, 1y, A, B} where A = {< x, (0.6, 0.6), (0.6, 0.6), (0.6,0.9) >},B=
{<x,(0.3,0.1),(0.2,0.6),(0.2,0.3)>}. Then Aand B are neutrosophic feebly open sets in X, also
Ug +pup = 1y,04 + 0 = 1y, v4 + v < 1y. Hence X is neutrosophic feebly strongly connected.
Theorem 3.19. Let f: (X,7) = (Y, 0)be a neutrosophic feebly irresolute surjection, Xbe a neutrosophic
feebly strongly connected. Then Yis also neutrosophic feebly strongly connected.
Proof. Assume that Yis not neutrosophic feebly strongly connected, then there exists nonempty
neutrosophic feebly closed sets U and V in Ysuch that U # Oy,V # Oyand UAV = Oy. Since fis
neutrosophic feebly irresolute mapping, A = f~1(U) # 0y, B = f~1(V) # 0y, which are neutrosophic
feebly closed sets in X. Since f is a surjection,f "1 (U)Af (V) = f~1(0y) = Oy, which implies AAB = 0.
Thus X is not a neutrosophic feebly strongly connected, which is a contradiction to our hypothesis. Hence
Y is neutrosophic feebly strongly connected.
Remark 3.20. Neutrosophic feebly strongly connected and neutrosophic feebly -connected are
independent as shown by the following example.
Example 3.21. Let X = {a, b} and t = {Oy, 1y, 4, B} where A = {<x,(0.6,0.6),(0.6,0.6),(0.2,0.3)>},B =
{<x,(0.3,0.1),(0.2,0.6),(0.6,0.9)>}. Then Aand B are neutrosophic feebly open sets in X, also
Ug +pup = 1y,04 + 0 = 1y,v4 + v < 1y. Hence X is neutrosophic feebly strongly connected. But X is
not neutrosophic feebly Cs-connected, since A is both neutrosophic feebly open and neutrosophic feebly
closed in X.
Example 3.22. Let = {a, b}, t={0y, 14,4, B,AVB, AAB } where

A = {<x,(0.6,0.5),(0.3,0.4),(0.6,0.2) >}

B = {<x,(0.5,0.4),(0.2,0.4),(0.2,0.2) >}
Hence X is neutrosophic feebly Cs-connected, but X is not neutrosophic feebly strongly connected. Since
Aand B are neutrosophic feebly open sets in X such that uy, + ug = 1y,04 + 05 = 15,74 + v < 1.

IVV. Neutrosophic Feebly Compact Spaces

In this section we introduce the concept neutrosophic feebly compact spaces using neutrosophic
feebly open sets and study some of their basic properties.
Definition 4.1.A collection B of neutrosophic feebly open sets in X is called a neutrosophic feebly open
cover of a subset B of X if B < V{U«:U.EB}.
Definition 4.2. A topological space X is said to be neutrosophic feebly compact if every neutrosophic
feebly open cover of X has a finite subcover.
Definition 4.3. A subset A of a topological space X is said to be neutrosophic feebly compact relative to
Xif every neutrosophic feebly open cover of X has a finite subcover.
Theorem 4.4. Every neutrosophic feebly compact space is neutrosophic compact.
Proof. Let X be neutrosophic feebly compact. Suppose X is not neutrosophic compact. Then there exists
a neutrosophic open cover B of X has no finite subcover. Since every neutrosophic open set is
neutrosophic feebly open, then we have neutrosophic feebly open cover Bof X, which has no finite
subcover. This is a contradiction to Xis neutrosophic feebly compact. Hence X is neutrosophic compact.
Theorem 4.5.A neutrosophic feebly closed subset of a neutrosophic feebly compact space X is
neutrosophic feebly compact relative to X.
Proof. Let A be a neutrosophic feebly closed subset of a neutrosophic feebly compact space X. Then A€ is
neutrosophic feebly open in X. Let B={4;: i € I}be a neutrosophic feebly open cover of A. Then BV{A}is a
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neutrosophic feebly open cover of X. Since X is neutrosophic feebly compact, it has a finite subcover say
{P1, P2, ...,Py, A°}. Then {P1, P, ...,Pn} is a finite neutrosophic feebly open cover. Thus A is neutrosophic
feebly compact relative to X.

Theorem 4.6. Let f: X — Y be neutrosophic feebly continuous surjection and X be neutrosophic feebly
compact. ThenY is neutrosophic compact.

Proof. Let f:X — Ybe a neutrosophic feebly continuous surjection and X be neutrosophic feebly
compact. Let {V} be a neutrosophic open cover for Y. Since f is neutrosophic feebly continuous,
{f~1(V4)} is a neutrosophic feebly open cover of X. Since X is neutrosophic feebly compact, {f 1 (V)}
contains a finite subcover, namely {f ~*(V,,), 7 (Viy)s wonf ~H (Ve )}- Since f is surjection, {V,, Va,,
.. Ve, } is a finite subcover for Y. Thus Y is neutrosophic compact.

Theorem 4.7. Let f: X - Y be a neutrosophic feebly open function and Y be neutrosophic feebly
compact. Then X is neutrosophic compact.

Proof. Let f: X — Ybe a neutrosophic feebly open function and ¥ be neutrosophic feebly compact. Let
{V,} be a neutrosophic open cover for X. Since f is neutrosophic feebly open, {f(V,)} is a neutrosophic
feebly open cover of Y. Since Y is neutrosophic feebly compact, {f{V,)} contains a finite sub neutrosophic
feebly cover, namely {f (V,,), f (Vz,), -, f (Vg )} Then {V,,,, V., ...V, } is a finite subcover for X. Thus X is
neutrosophic compact.

Theorem 4.8. The image of a neutrosophic compact space under a neutrosophic continuous map is
neutrosophic feebly compact.

Proof. Let f:(X,7) = (Y, 0)be a neutrosophic feebly continuous map from a neutrosophic feebly
compact space (X, t)onto a feebly topological space (Y, o). Let {A:: i € I} be a neutrosophic open cover of
(Y, 0). Since f is neutrosophic continuous, {f "1(4;):i € I} is a neutrosophic feebly open cover of (X, 1).As
(X, 7)is neutrosophic feebly compact, the neutrosophic open cover {f 1(4;):i € I} of (X,7)has a finite
subcover{f(4;): i = 1,2,3,...,n}. Therefore U = U;c,; f (4;). Then f(U) = U A, that is V = U;e; Ai
Thus {41, Az,....An } is a finite subcover of {4;: i € I} for (Y, 0). Hence (Y, 0)is neutrosophic feebly compact.

V. Conclusion
Neutrosophic feebly connectedness and neutrosophic feebly disconnectedness in the neutrosophic
topological space have been introduced. Also, we have introduced the neutrosophic feebly compactness and we
hope that the findings in this chapter will help researchers to enhance and promote the further study on
neutrosophic topology to carry out general framework for their applications in practical life.
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