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Abstract:
In this article, we are going to introduce a new concept in uy Disconnectedness and their types and various characters

are to be discussed in detail. Also, we define yy Hyperconnectedness and its properties are also contemplated.
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Introduction:

The idea of fuzzy set which plays a vital role in almost all sectors of mathematics. Belatedly C.L Chang brought out
fuzzy topological space and after that several notions in general topology were extended and enhanced in fuzzy
topological spaces. K.T Attansov published his idea of intuitionistic set and some research works came into the
literature. The concept of neutrosophy and neutrosophic sets were putforth by Samarandache with his idea later on
Salama and Albowi introduced neutrosophic crisp sets. The concept of resolvability and irresolvablility in neutrosphic
topology was brought out by Dhavaseelan et al.

Necessities:

Definition 2.1[13]:

Let X be a non-empty fixed set. A Neutrosophic set [NS for short] A is an object having the form A =
{(x, g (%), 04(x),ya(x)): x € X} where pu,(x), g4 (x) and y, (x) which represents the degree of membership function,
the degree of indeterminacy and the degree of non-membership function respectively of each element x € X to the set
A.

Remark 2.4.[13] Every intuitionistic fuzzy set A is a non empty set in X is obviously on Neutrosophic sets having the
form A = {{u,(x), 1 — us(x) + g,(x), y4(x)): x € X}.Since our main purpose is to construct the tools for developing
Neutrosophic Set and Neutrosophic topology , we must introduce the neutrosophic sets 0y and 1, in X as follows:
0y may be defined as follows

(01)0y = {{x,0,1,1): xeX

1, may be defined as follows

1)1y = {{x,1,0,0): xeX

Definition 2.5.[13] Let A = {{u4, 04,Y4)} be a NS on X , then the complement of the set A [ C(A) for short] may be
defined

(C) C(A) = {{(x,7a(x), 1 — 04 (x),ua(x)): x € X}
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Definition 2.6.[13] Let X be a non-empty set and neutrosophic sets A and B in the formA =

{(x, 1a(x),04(x),ya(x)): x € X} and B = {(x, up(x), op(x),yp(x)):x € X}.

A S B may be defined as:

(A € B)you,(x) < pp(x),04(x) = 0p(x),74(x) = yp(x) Vx € X

Proposition 2.7. [13] For any neutrosophic set 4, the following conditions holds:

Oy €A,

Ac1y

Definition 2.8. [13] Let X be a non-empty set and A = {{x,us(x), 0,(x),ya(x)):x € X}, B = {{x, ug(x),

05(x),y5(x)): x € X} are NSs. Then A N B may be defined as:

() AN B = (x, uy(x) A pp(x), 04(x) V a5 (x), Ya() v yp(x))

A U B may be defined as:

(1) AU B = (x, s (x) V pp(x), 04(x) A 05 (x), Ya(x) Ayp(x))

Definition 2.9[12] A uy topology on a non - empty set X is a family of neutrosophic subsets in X

satisfying the following axioms:

(.uNl)ON € Uy

(un,) Gy VU Gy € py forany Gy, G, € py.

Remark 2.10.[12] The elements of uy are uy open sets and their complement is called puy closed sets.

Definition 2.11.[12] The py —Closure of A is the intersection of all u, closed sets containing A.

Definition 2.12.[12] The py —Interior of A is the union of all uy open sets contained in A.

Definition 2.13.[11] A neutrosophic set A in NTS is called neutrosophic dense if there exists no neutrosophic closed

sets B in (X, T) such that AcBc1y.

Definition 2.14.[10] The neutrosophic topological spaces is said to be neutrosophic Baire’s Space if N Int(U;2; G;)

where G;'s are neutrosophic nowhere dense set in (X, T).

Theorem 2.15.[10]: Let (X, uy) be a iy TS. Then the following are equivalent.

(i) (X, uy) is uy Baire Space.
(i) uy Int(A) = Oy, for all py first category set in (X, py)-
(iii) uy ClL(A) = 1y, uy Residual setin (X, uy).

3.uy — Connectedness & uy — Disconnectedness

Definition 3.1: A uyTopological spaces (X, uy) is said to be py disconnected if there exists p opensets A # 0,B #
0 in (X, uy) such that AVB = 1y and AVB = 0y.

If (X, uy) is not py disconnected then it is 1y Connected.

Example 3.2:Let X = {a} define neutrosophic sets 0y = {(0,11)},6, = {(0.3, 0.3,0.5)},5, = {(0.1,0.2,
0.3)},8; = {(0.3,0.2,0.3)}, 8, = {(0.3,0.6,0.2)}, 8s = {(0.3,0.8,0.5)},1y = {(1,0,0)} and we define a uy TS uy =
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{0y, 84, 8,, 65}.Here 6; # 0y, 8, # 0y 6,V5, = {(0.3,0.2,0.3)} # 1 and §;Ad, = {(0.1,0.3,0.5)}. Hence (X, uy)

is uy Connected.

Example3.3:Let X = {a,b} define neutrosophic sets 0y = {(0,1,1),(0,1,1)}, a;, = {(1,0,0),(0,0,1)}, a, =
{(0,1,1),(1,1,0)}, @5 = {(1,0,0),(1,1,1)} and we define a uyTS as {0y, a;, @, a3 }.Here,a; # Oy, @, # Oy, a;Va, =
{(1,0,0),(1,0,0)} = 1y, a; A, = {(0, 1,1),(0,1,1)} = 0,. Hence (X, pty) is uy disconnected.

Definition 3.4: Let (X, uy) be a uy Topological spaces. If there exists @y open sets A and B in X satisfying the

following properties, then N is said to be py C, disconnected.

a) uy Ci:N < AVB,AAB < N¢,NAA # 0y, NAB # Oy

b) py C: N < AVB,NAAAB = 0y, NAA # Oy,, NAB # 0y,
¢) pyCs:N < AVB,AAB < NS, A« N¢,B <« N¢

d) uyCyN < AVB,NAAAB =0y, A « N, B « N€

N is said to be py C,, connected (n=1,2,3,4) if N is not uy C,, disconnected.

Remark 3.5: Clearly, we obtain the following implications between the four types of uy C,, connected (n=1,2,3,4).

a) Every uy C; connected implies py C, connected.
b) Every py C; connected implies uy C, connected.
c¢) Every uy C; connected implies py C, connected.

d) Every uy C, connected implies py C, connected.
The following examples shows us that the converse implications need not be true

Example 3.6: Let X ={a,b},uy ={0y,4,B,C} where A= {(0.4,0.6,0.6)(0.1,0.9,0.9)}, B = {(0.5, 0.5,
0.5) (0.3,0.9,0.7 )}, C = {(0.3,0.7,0.7)¢0.1,0.9, 0.9)}. Here, C is uy C, connected, py C; connected, uy C,
connected but py C; disconnected.

Example 3.7: Let X ={a b}, uy ={0yP,Q,R,S} where P ={(0.2,0.60.6)(0.80.2,0.2)},Q ={(0.8,
0.2,0.2)0.6,0.2,0.2 )},R = {(0.8,0.2,0.2)(0.8,0.2, 0.2)},S = {(0.1,0.9,0.9)¢0.1,0.9, 0.9)}. Here, S is uyC,
connected but uy €3 disconnected.

Definition 3.8: A uy Topological spaces (X, 1y) is said to be uy Cs disconnected if there exists uy subset A in X
which is both uy closed and uy open in (X, py) such that A # 0y, A # 1y. If X is not uy Cs disconnected then it is
said to be puy Cs connected.

Example 3.9: Let X ={ab}uy={0y A4,,4,} where A; ={(0.3,0.5,0.9){0.6,0.5,0.4)}, A, = {(0.9,
0.5,0.3)(0.4,0.5,0.6)} . Here, A; # Oy, A; # 1yis both uy closed and uy open in (X,uy). Thus (X,uy) is
Uy Cs disconnected.

Theorem 3.10: uy Cs disconnectedness implies py connected.
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Proof: Suppose there exists a non-empty uy open sets A and B such that AVB = 1y and AAB = Oy.Then p,Vug =
1y, o04Nog =0y, YaAyp =0y and p,Vug =0y, 04\0g = 1y, Ya\ys = 1. In otherwords, B¢ = A. Hence, A
is uy clopen which yields us that X is yy connected.

But the reversal statement of the above theorem need not be true.

Example 3.11: Let X ={a, b}, uy = {0y, R,R,} where R; = {(0.7,0.3,0.8)(0.5,0.8,0.9)}, R, = {(0.8, 0.2,
0.1) (0.7,0.2,0.4)} . Here, R,VR, = {(0.8,0.2, 0.1)(0.7, 0.2,0.4)} # 1y and R;AR, = {(0.7,0.3,
0.8)(0.5,0.8,0.9)} # 0y. Hence, (X, uy) is uy connected.

Theorem 3.12: Let 7: (X, uy) = (¥, oy) be a uy irresolute surjection in (X, puy) then (Y, ay) is py Connected.
Proof: Assume that (Y, o) is not uy connected then there exists a non-empty py open sets M and N in (Y, oy) such
that MVN = 1, and MAN = 0y.Since 7 is py irresolute mapping,A = 1=1(M) # Oy, B = m~1(N) # 0, which are
uy open sets in (X,puy) and -1 (M)Vr~1(N) = n~1(1y) = 1y.Also, "1 (M)An~Y(N) = m~1(0y) = 0y which
gives us MVN =1y and MAN = 0y.Thus , (X,puy) is py disconnected which is a contradiction to our

hypothesis.Hence (Y, ay) is @y Connected.

Theorem 3.13: A uy Topological spaces (X, uy) is gy Cs connected if and only if there exists no non-empty py
open sets U and V in (X, uy) such that U = V€.

Proof: Assume (X, uy) is uy Cs connected.Suppose U and Vare py open sets in (X, ty) such that U # 0y, V # Oy
and U = V°.Since U = V¢, V¢is uy openin (X, y) which implies that V is py closed in (X, iiy) and U # 0 implies
V # 1y.Hence, V is both py open and uy closed in (X, uy) such that V # 0y and V # 1, that implies us that V is py
Cs disconnected which is a contradiction to (X, uy) is uy Cs connected.Hence there is no non empty py open sets
U and V in (X, uy) such that U = V¢,

Conversely, we assume that there is no non empty uy open sets U and V in (X, py) such that U = V°. Let V be uy
closed in (X, uy) and U be both uy open and py closed in (X, uy) such that U # Oy, U # 1. Now take U¢ =V isa
Uy open set and V # 1, which implies us that U¢ =V # 0y.Hence we get V # 1, which is a contradiction to our

assumption. Hence (X, uy) is uy Cs connected.

Theorem 3.14: A u, Topological spaces (X, uy) is uy connected space if and only if there exists no non-empty py
open sets U and V in (X, uy) such that U = V°©.

Proof: Assume (X, uy) is uy connected.Suppose U and Vare uy open sets in (X, uy) such that U # Oy, V # 0y and
U =V¢Since U =V*¢, V€ is uy open in (X, iy) which implies that V is uy closed in (X, uy) and U # 0y implies
V¢ # 1y.Hence , V is a proper uy subset which is both uy open and py closed in (X, uy) that implies us that X is
uy disconnected which is a contradiction to (X, uy) is uy connected.Hence there is no non zero yy open sets U
and V in (X, uy) such that U = V¢,

Conversely, we assume that there is no non zero yy open sets U and V in (X, uy) such that U = V°. Let V be uy

closed in (X, uy) and U be both py open and uy closed in (X, uy) such that U # 0y, U # 1. Now take U =V isa
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uy open set and V # 1, which implies us that U¢ =V # 0y.Hence we get that there is non-empty uy open sets U

and V such that U = V¢ which is a contradiction to our assumption. Hence (X, py) is 4y connected.

Theorem 3.15: A uy Topological spaces (X, ty) is uy connected space if and only if there exist no non-zero py
subsets U and V in (X, uy) such that U = VE,V = (uyClU)€ and U = (uyCl V)©.

Proof: Let U and V be two uy subsets in (X, uy) such that U # 0y, V # 0y and U = VEV = (uyCLU)€ and U =
(unCl V). Since, (uyClLU) and (uyCl V)€ are uy open sets in X. U and Vare py open sets in X.This implies X is
not py connected which is a contradiction.Therefore there exists no py open sets in X such that U = V)V =
(unClU)C and U = (uyCl V)©.

Suffiency: Let U be both py open and uy closed sets in X such that U # Oy, U # 1y.By taking V = U¢ which is a

contradiction to our hypothesis. Hence, (X, uy) is 4y connected.

Theorem 3.16: Let f: (X, ) = (Y, 0) be a uy surjection and X be py connected. Then Y is also uy connected.

Proof: Assume Y is not yy connected then there exists non-empty py open sets U and V' in Y such that UVV =
1y, UNV = 0y. Since fis uy surjection,A = f~1(U) # 0y,B = f1(V) # 0y which are py open in X and
FYWHVFY(V) = f~1(1y) = 1, which implies AVB = 1. Also, f~Y(U)Af~1(V) = f~1(0y) = 0 that yields

that AAB = 0y which is a contradiction to X is yy disconnected to our assumption. Hence, Y is also y connected.

4. uy — Hyperconnected
Definition 4.1: A uy TS is said to be uy hyperconnected if every non-empty py open subset of (X, uy) is py dense
in (X, u).
Example 4.2: Let X ={a} define neutrosophic sets 0y = {(0,1,1)},6; = {(0.3,0.3,0.5)},6, = {(0.1,0.2,
0.3)}, 65 = {(0.3,0.2,0.3)}, 6, = {(0.3,0.6,0.2)}, 6s = {{0.3,0.8,0.5)},1y = {{(1,0,0)} and we define a uy TS puy =
{Oy, 81,85, 85).Here 83, 68,,83,084,0s, 1y are py dense sets in (X, ty).Here every uy open subset of (X, uy) is fy
dense in (X, puy).Thus , (X, py) is uy hyperconnected.
Remark 4.3: Every uy hyperconnected is uy connected. The contrary statement of the above theorem need not be
true.
Example 4.4: Let X ={a} define neutrosophic sets 0y = {(0,11)},9, = {(0.7,0.8,0.9)},9, = {(0.3, 0.4,
0.6)},9; = {(0.9,0.7,0.6)},1y = {(1,0,0)} and we define a uy TS uy = {Oy,9;,93}.Here , 9, and 95 are uy open
sets in (X, uy) but they are not uy dense in (X, uy). Hence (X, py) is not uy hyperconnected.But (X, uy) is ty
connected.
Theorem 4.5: (X, uy) is uy hyperconnected if and only if every py subset of (X, uy)is either uy dense or uy nowhere
dense their in.
Proof: Let (X, uy) be a uy hyperconnected space. Let A be any uy subsets such that A € 1. Suppose A is not puy
nowhere dense. Then puyCl(X — uyClA) = X — uyInt(uyClA) # 15.Since pyInt(uyCLlA) # 15.By our assumption

we get A is (y dense .
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Conversely, let A be non-empty py open in X.Now for any non-empty uy open set we have A € pyInt(uyClA)

which implies that A is not uy nowhere dense but by hypothesis we have A is uy dense.Hence the theorem.

[13]

(14]
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