Chapter 5

Neutrosophic Resolvable Sets and
Neutrosophic Resolvable Functions in

Neutrosophic Hyperconnected spaces

5.1 Introduction

In this Chapter, we strived to ideate a new type of set labelled as neutrosophic resolv-
able set in neutrosophic topological spaces. We present the neutrosophic resolvable
functions between neutrosophic topological spaces by using neutrosophic resolvable
sets. The characteristics of neutrosophic resolvable sets and neutrosophic resolvable
functions with existing sets are examined. We wish to implement these sets and func-
tions in neutrosophic hyperconnected spaces. This study also aims to examine the basic
properties of these sets and explore the relationship between neutrosophic resolvable

functions and neutrosophic hyperconnected spaces.

5.2 Neutrosophic resolvable sets

Definition 5.2.1. A neutrosophic set P is said to be neutrosophic resolvable set in neu-

trosophic topological space N (X, 7x), if {N cl[QAP]ANcl|QAC[P]]} is neutrosophic
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nowhere dense in N (X, 7x) for each neutrosophic closed set Q in N (X, Tx).
Le, NintNc{NclQ N P ANcl[Q A C[P]]]} = On, where C[Q)] € Tx.

Example 5.2.2. Consider X = {y,v} and the neutrosophic sets Py, Ps, P3 and Py in
X as follows:

Pi={< 11,0.4,0.3,0.6 >, < 1,0.5,0.3,0.2 >; i, v € X}

Po={< 41,0.3,0.4,0.3 >, < 1,0.6,0.5,0.2 >; j1, v € X}

P3={< 11,0.4,0.4,0.3 >, < 1,0.6,0.5,0.2 >; u,v € X'}

Py={< 11,0.3,0.3,0.6 >, < 1,0.5,0.3,0.2 >; yu, v € X'}.

Then T = {0y, P1, Py, P3, Py, 1y} is a neutrosophic topological space on X.

Now, 7§ = {0y, C[P\], C[P,], C[Ps], C[Py], 1n}

Let R={< 11,0.2,0.1,0.7 >, < 1,0.3,0.1,0.3 >; u,v € X'} be a neutrosophic subset
of N (X, 7x).

Then C[R|={< 1,0.8,0.9,0.3 >, < 1,0.7,0.9,0.7 >; u,v € X},

ClP)={< 1,0.6,0.7,0.4 >, < 1,0.5,0.7,0.8 >; u, v € X'}
ClP)={< 14,0.7,0.6,0.7 >, < 1,0.4,0.5,0.8 >; u, v € X'}
O[Py)={< 11,0.6,0.6,0.7 >, < ,0.4,0.5,0.8 >; 1, v € X}
ClP)={< 1,0.7,0.7,0.4 >, < 1,0.5,0.7,0.8 >; u, v € X'}
Now,

NintNcl{Ncl[C[Pi] A A] ANCl[C[P] A C[A]]} = On
NintNcl{Ncl[C[Ps] A A] ANCl[C[Ps] A C[A]]} = On
NN cl{Ncl[C[Ps] N A] AN Cl[C[Ps] A C[A]]} = Oy
NintNcl{Ncl[C[Py) N A] ANl[C[Py) A C[A]]} = On

Therefore R is a neutrosophic resolvable set in N (X, Ty).

Example 5.2.3. Consider X = {u} and consider the neutrosophic sets )1, QQa, Q3 in
N (X, 7x) as follows:

Q1 =1{<11,04,0.5,0.6 >, p € X}

Q2 =1{<11,0.3,04,0.8 >, p € X}

Qs ={< 11,0.4,0.5,0.8 >, u € X}

Then T = {0n, Q1, Q2, Q3, 15} is a neutrosophic topological space on X.

Here 75 = {On, C[Q1], C[Q2], C[Qs], 1n}. where
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ClQ1] ={< 11,0.6,0.5,04 >, u € X}

ClQ2) = {< 11,0.7,0.6,0.2 >, u € X}

ClQs] = {< 11,0.6,0.5,0.2 > € X}

Take R = {< 11,0.4,0.4,0.6 >, p € X}

Then C[R] = {< 1,0.6,0.6,0.4 >, p € X'}. Now,
NintN[Nel[ClQi] A R ANA[C[Q1] A CIR])] = Q1 # On
Nint N [Nel[ClQs2) A R] ANCC[Q2] ACIR])] = Q1 # On
Nint Nl [Nel[C[Qs] A R ANl[C[Qs] A C[R]])] = Oy

This implies R is not a neutrosophic resolvable set in N (X, Tx).

Remark 5.2.4. In a neutrosophic topological space N (X, Tx), every neutrosophic re-
solvable set need not be a neutrosophic open set. In example[5.2.2} R is a neutrosophic

resolvable set but not neutrosophic open set.

Proposition 5.2.5. In a neutrosophic topological space N (X, Tx), if P is a neutro-
sophic resolvable set, then N'intN cl[P N C[P] A Q] = Oy for each neutrosophic closed
set Q in N'(X, 7x).

Proof. Let P be a neutrosophic resolvable set in N/(X, 7x ), then for each neutrosophic

closed set @, we have Nint N cl{Ncl[Q A P] ANcl|Q A C[P]]]} = On, We know that,

N[@NPIANCQANCIP]] = Nc[[QAPIN[QAC[P]]

> Nd[QANPACIP]
Now,

NintNel[Q AN PIANCQACIP]] > NintNcNc[[Q A P]A[QAC[P]]
= NintNcl[Q AN P AC[P]]

This implies O > NintNel[@ A P A C[P]]. Since P is a neutrosophic resolvable set.
Hence NintNel[@Q A P A C[P]] =0y in N (X, 7). O

Proposition 5.2.6. In a neutrosophic topological space N'(X,71x), if P is a neutro-
sophic resolvable set in N'(X, 7x), then N'cl[PN C[P]V R] = 1y, for each neutrosophic
open set Rin N (X, Tx).
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Proof. Let P be a neutrosophic resolvable setin N' (X', 74 ) Then we have, NintNcl[PA
C[P] A Q] = Oy, for each neutrosophic closed set () in N/ (X, 7x). Then

CINintN [P AC[PIAQ]] = 1x
— NcNint[C[PAC[PIANQ]] = 1y
— NdNint[C[P]VPVC[Q] = 1x

We know that
NcNint[C[P] Vv PV C|Q]] < Nd[C[P]V PV C[Q]]
— 1y < Nd[C[P]]V[P]VC|Q] and put C[Q] = R. Then we have N'cl[PV C[P]V

R] = 1y, for each neutrosophic open set R in N (X, 7).

Proposition 5.2.7. Let N' (X, Tx) be a neutrosophic topological space , then the neu-

trosophic interior of a neutrosophic closed set is neutrosophic regular open.

Proof. Let (Q be a neutrosophic closed set in N (X, 7x) and take R = Nint(@. There-
fore R < @. Since @ is closed set in N (X, 7x). Ncl[R] < Nel[Q] = Q. This implies
NintNcl[R] < Nint[Q] = R. We have R < N¢cl[R]. Now Nint[R] < NintNcl[R].
Since R is a neutrosophic open. This implies R < NintN cl[R] gives NintN cl[R] =

R. Therefore R is a neutrosophic regular open set in N (X, 7). O

Proposition 5.2.8. In a neutrosophic topological space N'(X,7x), if P is a neutro-

sophic resolvable set, then there exists a neutrosophic regular open set R in N (X, Tx)

such that R < N¢cl[P Vv C[P]].

Proof. Let P be a neutrosophic resolvable set in N'(X, 7x). Using proposition
we have NintNcl[P N C[P] A Q] = Oy for each closed set @ in N(X,7x). Now,
Nint[P N C[P] A Q] < NintNcl[P ANC[P]ANQ] = Oy = Nint[P A C[P] A
Q] = Oy in N(X,7¢) = Nint[P A C[P]] A Nint]Q] = On = NintQ <
C[Nint[P A C[P]]] = Ncl[C[P]V P]in N (X, 7x). Since @ is a neutrosophic closed
set. Using Proposition [5.2.7], NintQ is a neutrosophic regular open in N'(X, 7x). Put
Nint@Q = R. Hence if P is a neutrosophic resolvable set in N (X, 7y ), there exist a
neutrosophic regular open set R in N'(X, 7x) such that R < N¢el[P Vv C[P]]. O
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Proposition 5.2.9. In a neutrosophic topological space N' (X, Tx) if P is neutrosophic

resolvable set in N'(X, Tx) , then C|P| is also a neutrosophic resolvable set in N' (X, Tx).

Proof. Let P be a neutrosophic resolvable set in N (X, 7x) then NintN cl{[Ncl[Q A
P} ANC[Q A C[P]]]} = Oy, for each neutrosophic closed set @ in N' (X, 7). For the
set C[P], = NintNc{[Ncl[Q N C[P)]] ANd[Q A C[C[P]]]]} = On

= NintNc[Ncl[Q N C[P]] ANc[Q A P]] = 0y.

Hence C[P)] is also a neutrosophic resolvable set in N' (X', 7x). O

Proposition 5.2.10. In a neutrosophic topological space N (X, 7x), if P is a neutro-

sophic closed set with N'int[P| = Oy, then P is a neutrosophic resolvable set in

N(X,Tx).

Proof. Let P be a neutrosophic closed set and NVint[P] = Oy in N (X, 7x). For a

neutrosophic closed set @ in N'(X, 7x), we have

Nc[Q NP ANCQACIP]] < Nd[Q]ANcl[P] ANcl|C|P]]
= NCd[P] A C[NintP]
= NCd[P] A1y
= Ncl[P] since(NintP = Oy)

Therefore N'cl[Q A P] A Ncl[@ A C[P]] < P. Since P is a neutrosophic closed
set in N (X, 7x). Thus NintNclNcl[@Q A Pl ANc[Q N CIP]]] < Nint[Ncl[P]] =
Nint[P] = Oy. Hence P is a neutrosophic resolvable set in N (X, 7). O

Proposition 5.2.11. Let N (X, 7x) be the neutrosophic topological space . If P is a
neutrosophic open set and neutrosophic dense in N'(X,Ty), then P is a neutrosophic

resolvable set in N'(X, Tx).

Proof. Let P be a neutrosophic open set and neutrosophic dense in A (X, 7x). Then
C[P] is neutrosophic closed and NV¢l[P] = 1y. For a neutrosophic closed set ), we
have Nel[Q A P ANl [Q A C[P]] < Nel[Q] ANel[P] AN Q] AN[C[P]] =
Q A C[P]. Since Ncl[P] = 1y, @ and C[P)] are neutrosophic closed set in N'(X, 7x).
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This implies

NintNcl[Nel[Q N P ANc[Q A C[P]]]

IN

NintNcl|Q A C[P]]
NintNel[Q] A N<cl[C[P]]]
Nint[Q A C[P]]

= Nint[Q] A Nint[C[P]]

= Nint[Q] A C[Nel[P]]

IN

= NZTLt[Q] A C[lN]
= Oy

Thus NintNcl[Necl[@Q N P) A Nel[@Q A C[P]]] = On. Hence P is a neutrosophic
resolvable set in N (X, 7y). O

Proposition 5.2.12. If P is neutrosophic open and neutrosophic dense in a neutrosophic

topological space N (X, Tx), then C|P) is neutrosophic resolvable set in N (X, Tx).

Proof. Let P be a neutrosophic open set and neutrosophic dense set in A/ (X, 7). This

implies C'[P] is a neutrosophic closed set and N'¢l[P] = 1. Then

C[Nc[P]] = C[1u]
Using Proposition[5.2.10, C'[P] is neutrosophic resolvable set in N'(X, 7). O

Proposition 5.2.13. Let N (X, 7x) be a neutrosophic topological space . If P is a
neutrosophic resolvable set in N (X, 7x), then N'int[P N C[P]] < Ndl[C[Q)] for each

neutrosophic closed set Q in N (X, 7x).

Proof. Let P be a neutrosophic resolvable set in N (X, 7).

Using Proposition[5.2.3|NintNcl[P A C[P] A Q] = Oy in N (X, Tx).

We know that, N'int[P AC[P]AQ] < NintNcl[PAC[PIAQ] = 0x = Nint[P A

C[PIANint[Q]] = Oy = Nint[PAC[P]] < CINintQ] = Nc[C[Q]] in N (X, 7).
O
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5.3 Neutrosophic resolvable functions

Definition 5.3.1. Let N'(X,7x) and N(Y,1y) be any two neutrosophic topological
spaces. A function R : N(X,7x) — N(Y,1y) is called as neutrosophic resolvable

function if R™'[P] is neutrosophic resolvable set in N (X, Tx), for each neutrosophic

open set P in N (Y, 1y).

Example 5.3.2. Let the set X = {u,v,w} and the neutrosophic sets Uy, Uy, Us and Uy
defined as follows:-

U= {<p06,0.7,02 > <1,0.7,0.8,0.2 > < w,1.0,0.6,0.3 >, u,v,w € X'}
U= {<§,05,0.6,03 > <1,0.8,0.7,04 > < w,1.0,0.8,04 > pu,v,we X}
Us= {<p,05,06,0.3> <r,07,07,04> <w, 1.0,0.6,0.4 > p,v,we X}
U= {<1,06,0.7,02> <1,08/0.8,0.2> < w,0.1,0.8,0.3 > p,v,w € X}
Then Ty = {O0n, Uy, Uy, Us, Uy, 15} is the neutrosophic topological spaces in X.
Then 7§ = {On, C[U,], C[Us], C[Us], C[Uy], 15} where,
ClU] = {<11,0.4,0.3,0.8 >, <1,0.3,0.2,0.8 >, < w,0.0,0.4,0.7 > pu,v,w € X}
ClUs] = {< 11,0.5,0.4,0.7 >, < 1,0.2,0.3,0.6 >, < w,0.0,0.2,0.6 >, pu,v,w € X}
ClUs] = {< 11,0.5,0.4,0.7 >, < 1,0.3,0.3,0.6 >, < w,0.0,0.4,0.6 >, pu,v,w € X}
ClUs) = {<1,0.4,0.3,0.8 >, < 1,0.2,0.2,0.8 >, < w,0.0,0.2,0.7 >, p,v,w € X}
Put S = {< £1,0.3,0.2,0.8 >, < 1,0.1,0.2,0.9 >, < »w,0.0,0.3,0.8 >, pu, v,w € X},

So C[S] = {< 11,0.7,0.8,0.2 >, < 1,0.9,0.8,0.1 > < w,1.0,0.7,0.2 > p,v,w €
X'}. Now,

Nint N[N [C(UL) A S] ANC[C(U) AC(S)]] = Oy
NintNc[Ncl[C(Uy) AS]ANC[C(Ux) ANC(S)]] = On
NintN[Ncl[C(Us) A S]ANC[C(Us) ANC(S)]] = On
Nint N[N [C(Uy) A S] ANC[CUL) AC(S)]] = On.

This implies S is a neutrosophic resolvable set. Put T = {< 11,0.0,0.3,0.8 > <
,0.3,0.2,0.8 >, < w,0.1,0.2,0.0 >, u, v,w € X}. Define afunction R : N(X, 1) —
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NV, 7y) by R(n) = v, R(v) = w, R(w) = . Now,

RVT] = {<1,0.0,0.3,08 >, <1,0.3,0208 >, <n,0.1,0.2,0.0 > uv,w € X}
= {<1,0.1,02,09>,<1,0.1,02,0.9 >, < w,0.0,0.3,0.8 >, 1, v,w € X}
= {<1,0.3,02,08>,<1,0.1,02,0.9 >, < w,0.0,0.3,0.8 >, u,v,w € X}
= S.

Since S is a resolvable set. Hence R is a neutrosophic resolvable function.

Example 5.3.3. Consider the set X = {u,v,w} and the neutrosophic sets Vi, Va, Vs,
Vi and V5 are defined in X as follows:-

Vi= {<px0.0,0.0,05><r0.1,01,0.6 > < w,0.2,0.1,0.5 >, y,v,w € X}
Vo= {<,1.0,0.9,0.0 >, < 1,0.9,0.8,0.1 > < w,0.8,0.7,0.5 >, u,v,w € X}
Vs = {<1,0.0,0.0,0.4 > <1,0.1,0.1,0.5 > < w,0.1,0.1,04 >, p,v,w € X'}
Vi= {<p,02,0204><r,0.3,03,0.5> < w,0.3,02,05> purweX}

Vs = {<1,0.3,02,05><r,0.2020.5> < w,0.3,03,0.5 > p,rv,we X}

Then 7 = {On,V1,Vo, 15}, v = {On, V5, 1n} are two neutrosophic topological
spaces. Now we define a function R : N'(X,7x) = N (Y, my) by R(pn) = v, R(v) =
and R(w) = p. Now, NintNcl[Ncl[C[Vi] A V3] ANC[C[Vi] A CIV5]]] = Oy =
Nint N [N el [C[Vo] A\VSIAN el [C[Va] AC[V3]]] = On. This implies Vs is a neutrosophic
resolvable set in N'(X,7y). But Nint N cl[Ncl[C[Vi] A Vi4]] ANC[C[Vi] A C[Va]] =
Vi # On. Therefore Vy is not a neutrosophic resolvable set in N'(X, 7). By computa-

tion, we have

R'Vs]= R7Y< 1,0.3,0.2,05 >, < 1,0.2,0.2,0.5 >, < 1,0.3,0.3,0.5 >, 1, v,w € X]
= R7V<2,02,02,05 >, <1,03,0.3,05 >, < w,0.3,0.3,0.5 >, u,v,w € X]
= R7Y<p,0.2,02,05>,<1,0.3,0.3,0.5 >, < w,0.3,0.2,0.5 >, 1, v,w € X]

= VW

Since V} is not a neutrosophic resolvable set. Therefore the function R : N (X, 7x) —

N (Y, 1y) is not a neutrosophic resolvable function.
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Proposition 5.3.4. If a function R : N'(X,7x) — N (Y, 7y) is a neutrosophic resolv-

able function, then for any neutrosophic open set P in N (Y, 1)

(a) NintNcl[Q AR [PACIP]|] = On in N (X, Tx) for each neutrosophic closed set
Q), where C[Q)] € Tx.

(b) For the neutrosophic closed set Q, N'int[Q A R™'[P A C[P]]] = Ox.

Proof. (a) Let R : N(X,7x) — N(),7y) be the neutrosophic resolvable function.
Then for the neutrosophic open set Oy # P in N (), 7y), there exist the neutro-
sophic resolvable set R7![P] in N'(X, 7x). Using the definition of resolvable set, we
have, NintNcl[Ncl[Q A R7P]] ANc[Q A C[R™[P]]]] = Oy in N (X, 7x). Since,
Ncl[[Q@ AN RPN QA C[RTP]] < NellQ A RTHPJ| ANCQ A CIRP]]]
= NintNcl[QANRP]AC[R7P]]] = Oy in N (X, Tx). Therefore Q A R7[P] A
C[R™![P]] is the neutrosophic nowhere dense set in N' (X, 7y).

(b) Using (a), we have NintNcl[Q A R~'[P A C[P]]] = Oy, in N (X, 7x) for the neu-
trosophic open set P in N (Y, 7). Now, Nint[Q A R~'[P A C[P]]] < NintNdl[Q A
R PACIP]]] =0n = Nint[QANR'[P AC[P]]] =0y in N (X, 7x). O

Proposition 5.3.5. If a function R : N (X, 7x) — N (Y, 7y) is the neutrosophic resolv-
able function then N'int[R~[P A C[P]]] < Ncl|C|Q)] for the neutrosophic open set P
in N(Y, 1y), and Q is the neutrosophic closed set in N (X, x).

Proof. Let us take a neutrosophic resolvable function R : N(X,7x) — N(V, ) .
Then for any neutrosophic open set P in A(), 7y) using the proposition (b), we
have Nint[Q A R7'[P] A C[R7[P]]] = O, here Q is the neutrosophic closed set
in N'(X,7x). Now, Nint[Q A R-'[P] A C[R[P]]] = Nint[Q] A Nint[R~[P] A
CIR7'P]|| =0y = Nint[R™'[P] AC[R'[P]]] < CIN'int[Q]] = Nl[C[Q]]. O

Proposition 5.3.6. If a function R : N'(X,7x) — N(Y,1y) is the neutrosophic re-
solvable function from the neutrosophic topological space N (X, Tx) to neutrosophic
topological space N (), Ty), then for any neutrosophic open set P in N'(), 1y).

(a) there exist a regular open set S in N'(X, Tx) such that Ncl[R™'[P Vv C[P]]] > S.
(b) NintNcl[PV C[P]] # Oy in N (X, 7x).
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Proof. (a) Let R be a neutrosophic resolvable function from neutrosophic topological
space N (X, 7x) into neutrosophic topological space N (), 7). Then for any neutro-
sophic open set P in N(Y, 7y), using the Proposition (b), we have Nint[Q A
R7YP] A C[R7YP]]] = Oy in N (X, Tx), where @ is the neutrosophic closed set. This
implies N'int[Q] A Nint[R™'[P] A C[R7'[P]]] = On

— Nint[Q] < C[Nint[R™'[P])] A C[R'[P]]]
=  Nd[C[R7'[P] AC[R™'[P]]]]
= Nd[C[R'[P)]V R'[P]

Since () is the neutrosophic closed set. Using Nint[Q)] is the neutrosophic reg-
ular open set in N (X, 7x). Put S = Nint[Q]. Then Ncl[R7'[C[P] A P]] > R, for a
neutrosophic regular open set S in N (X, 7).

(b) Since every neutrosophic regular open set is neutrosophic open in a neutrosophic
topological space N(X,7y). Therefore the neutrosophic regular open set S is neu-
trosophic open in N'(X,7x). Using (a) S < NC[RY[C[P]] V [P]]] # Oy =
NintS = S < NintNcl[R™[C[P] V [P]]] # Oy in N (X, Tx). O

Proposition 5.3.7. Let R : N (X,7x) — N (Y, y) be a neutrosophic resolvable func-
tion, then for any neutrosophic open set P in N'(),Ty), there exists a neutrosophic

regular closed set R in N'(X,Tx) such that S > Nint[R™'[P] A C[R™[P]]].

Proof. Consider R : N(X,7x) — N(),7y) be a neutrosophic resolvable function.
Using the proposition for any neutrosophic open set P in N'(Y,7y), we have
Ndl[C[Q]] > Nint|[R™[PAC|P]]], where @ is the neutrosophic closed setin N (X, 7).
Therefore C[Q)] is the neutrosophic open set. Put S = C[Q]. This implies, A ¢l[S]
is the neutrosophic regular closed set in A/(X,7y). Hence S > Nint[R7[P] A
CIRP]]. O

Proposition 5.3.8. If R : N(X,7x) — N (Y, 1y) is the neutrosophic resolvable func-
tion, then Ncl[R™Y[PV C[P]|V S] = 1x in N'(X, Tx) for the neutrosophic open set P
in N(Y,my) and S € N(X, 7x).
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Proof. Let R : N(X,7x) — N (Y, 7y) be the neutrosophic resolvable function. By
Proposition[5.3.5 NintNcl[Q A R~*[P] A C[R™'[P]]] = Oy for the neutrosophic open
set P and neutrosophic closed set @ in N'(X, 7x). Then
CINintNc[Q A R PIACIR P = 1y
— NcdNint|C[Q AR PIACIR'P]] = 1n
= NcNint[C[Q]V CIR'P)]VR'P]= 1y

Since C[C[R™[P]]] = R~![P]. Now,

NcNint[C[Q] v C[R™[P]] v R™'[P]]

IN

Nd[C[Q] Vv C[R™'[P]] V R~'[P]]
— 1y < Nd[C[Q]V C[R'[P]]V R[P]]
— Nd[C[Q]V C[R'P]V RP]]| = 1x
Nc[ClQ]V R'PVCIP]]| = 1y

Put S = C[Q] then we have
NSV R PV C[P]]] = 1y in N(X, Tx), where S is the neutrosophic open set in
N(‘Xa TX) . [l

Proposition 5.3.9. If the function R : N(X,7x) — N (Y, 1y) is the neutrosophic
resolvable function and P is the neutrosophic open set in N'(Y, 1y), then C[R™'[P]] is

also neutrosophic resolvable set in N (X, Tx).

Proof. Let P be a neutrosophic open set in A (),7y) and R be a neutrosophic re-
solvable function from a neutrosophic topological space N (X, 7x) into a neutrosophic
topological space N (Y, 7y). This implies R~![P] is the neutrosophic resolvable set
N(X,7x), using Proposition C[R™'[P]] is the neutrosophic resolvable set in
N(X, Tx). O

Proposition 5.3.10. Let R, : N(X,7x) — N(Y,1y) be the neutrosophic resolvable
function and Ry : N (Y, my) — N (Z,7z) be the neutrosophic continuous function, then

Ryo Ry : N(X,7x) — N(Z,7z) is the neutrosophic resolvable function.

Proof. Let O # P be a neutrosophic open set in [Z,7z]. Since R, is the neutro-

sophic continuous function from N(), 7y) into [Z,7z]. This implies R~![P] is the
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neutrosophic open set in N (Y, 7). Since R; is the neutrosophic resolvable set from
N (X, 7y) into N (Y, 7y). Therefore R;'[R,'[P]] is the neutrosophic resolvable set in
N(X,7x). Thus [Ry o Ry]~'[P] is the neutrosophic resolvable set in N' (X', 7y), for the

neutrosophic resolvable function from NV (X, ) into N (Z, 7z). O

Proposition 5.3.11. If R : N(X,7x) — N (Y, Ty) is the neutrosophic contra contin-
uous function from the neutrosophic topological space N (X, Ty ) into the neutrosophic
topological space N (Y, 1y), and if N'int[Q] = Oy, for each neutrosophic closed set Q)
in N(X,7x), then R : N(X,7x) — N (Y, Ty) is the neutrosophic resolvable function.

Proof. Let R : N(X,7x) — N (), 7y) be the neutrosophic contra continuous func-
tion. Take P be the neutrosophic open set in N (), 7y). This implies R7'[P] is the
neutrosophic closed set in N'(X, 7x). Using the hypothesis, Nint[R7'[P]] = Oy in
N (X, 7x). For the neutrosophic closed set @ in N (X, 7y).

NelQA[RTY[PANQACIRMP)] < N[R'[P)] ANC[C[R™[P]]]
— NC[RP)] A CINint[R[P]]
= Nd[R![P]] A C[0y]
= Nd[R'[P]]

— R[P]

Since R™![P] is neutrosophic closed set in (X, 7x). Therefore N'cl[Q A R™'[P]] A
Ndl[Q A C[RYP]]] < R7'[P]. Now,

NintNel[Ncl[Q AR P ANC[QAC[RP]]] € NintNcl[R™[P]|
—  Nint[R[P]]

= Oy

This implies R~ P] is the neutrosophic resolvable setin (X, 7v). Hence R : N'(X, 7x)

— N(), 1y) is the neutrosophic resolvable function. ]

94



5.4 Neutrosophic resolvable sets in Neutrosophic hyper-

connected spaces

Proposition 5.4.1. Let N' (X, 7x) be a neutrosophic hyperconnected space. If P is neu-

trosophic open set in N (X, x), then P is a neutrosophic resolvable set in N (X, Tx).

Proof. Let P be a neutrosophic open set in A'(X', 7x), then P is a neutrosophic dense in
N (X, 7x). This implies P is neutrosophic open and neutrosophic dense in N' (X, 7x).
Using Proposition[5.2.11] P is a neutrosophic resolvable set in N (X, 7). O]

Remark 5.4.2. The following example shows that the converse of the above proposition
need not be true in general. That is, every neutrosophic resolvable sets need not be a

neutrosophic open sets in neutrosophic hyperconnected space N (X, Tx).

Example 5.4.3. Consider X = {y,v} and the neutrosophic sets Sy, Sa, S3 and Sy as
follows
S1=4{<1,03,04,04 > <1,0.6,0.1,04 >; u,v € X}
Se ={< 11,0.2,0.5,0.7 >, < 1,0.5,0.2,0.0 >; u, v € X'}
Sy ={<11,0.3,0.5,0.4 > < 1,0.6,0.2,0.0 >; u, v € X}
Sy =4{<1,0.2,04,0.7 >, <1v,05,0.1,04 >; u, v € X'}
Then T = {0y, S1, Sa, 53,54, Ly} is a neutrosophic topological space and Ncl[S,] =
Ly, Nel[Ss] = 1y, Ncl[Ss] = 1n, Ncl[Sy] = 1n. Therefore N(X,7x) is a neu-
trosophic hyperconnected space. Let R = {< £1,0.8,0.4,0.3 >, < 1,0.4,0.8,0.5 >
i, v € XL

Then C[R] = {< 11,0.2,0.6,0.7 >, < 1,0.6,0.2,0.5 >; u,v € X}

Now,
NintN el {Ncl[C[Sy] A R) ANC[C[Sy] A C[R]]} = Oy
NintN el {Necl[C[Ss] A R) ANCl[C[Ss) A C[R]]} = Oy
NintN el {Nel[C[S5] A R] ANC[C[S5] A C[R]]} = On
NintN el {Ncl[C[Si] A R) ANC[C[S] A C[R]]} = On

Hence R is a neutrosophic resolvable set but not neutrosophic open set.
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Proposition 5.4.4. In a neutrosophic hyperconnected space N' (X, 1x), if P is any neu-

trosophic set in X with N'int[P] # Oy, then

(i) Nint[P)] is the neutrosophic resolvable set in N'(X, Tx).

(ii) The neutrosophic set P is neutrosophic semi open and then there exists a neutro-

sophic resolvable set Q in N (X, Tx) such that Q < P.

Proof. (i) Let Oy # P be any neutrosophic set in N (X, 7x) with Nint[P] # Oy
in NV(X,7x). Since N (X, 7x) is the neutrosophic hyperconnected space. Using the
proposition the neutrosophic open set Aint[P] is the neutrosophic resolvable set
in V(X 7y).

(ii) Let P be any neutrosophic subset of (X', 7x) with N'int[P] # On. Then Ncl[Nint
[P]] = 1y. Therefore P < NcINint[P]. This implies P is a neutrosophic semi open
set in N'(X, 7x). We know that N'int[P] < P and take Nint[P] = @, there exist an

neutrosophic resolvable set @) in /(X 7x) such that Q < P.

O

Proposition 5.4.5. Let N (X, 7x) be a neutrosophic hyperconnected space. If P is a
neutrosophic somewhere dense in N'(X,7x), then there exists a neutrosophic resolv-
able sets N'int[P] and N'int[C[P]] in N (X, 7x) such that N'int[P A C[P]] = Oy in
N(X, Tx).

Proof. Let P be a neutrosophic somewhere dense set in N (X, 7y). By the definition
NintNcl[P] # Oy and there exists a neutrosophic open set R in N (X, 7x) such that
R < N¢l[P]. Then

CIR]

v

CINdP]]
Nint[C[R]] > Nint[C[Ncl[P]]]

= Nint[Nint[C[P]]]
Nint[C[R]] > Nint[C[P]]

. Nint[C[R]] £ Oy, Put C[B] = S
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Using Proposition [5.4.1] a non empty neutrosophic open set NintN'cl[P] in N'(X, 7x)
is a neutrosophic resolvable set and for the neutrosophic closed set S,

we have

INintNcl[P] A CINintNcl[P)] A S] = Oy in N (X, Tx)

Nint{ N'int N el [PIAC|Nint N el [P]|AS} < Nint N cl{ N'int N cl[P)AC[Nint N el [ P]] A
S}t =0y

= {NintNintNcl[P) A Nint[CINintNel[P]]) ANintS} = 0y

— {NintNcl[P] ANintNcNint[C[P]] ANintS} = Oy

We have

NintP < NintNcl[P), NintS > Nint[C[P]], Nint N cINint|C[P]] > Nint|C[P]]
= Nint[P] A Nint[C[P]] A Nint[C[P]] < NintNcl[P] A NintNcINint[P] A
NintS = Oy

—> Nint[P] A Nint[C[P]] = Oy

—> Nint[P A C[P]] =0y in N (X, 7x).

Since (X, 7x) is a neutrosophic hyperconnected space N (X, 7x). Using Proposi-
tion the neutrosophic open sets Aint[P] and Nint[C[P]] are resolvable sets in
N(X, 7).

]

Proposition 5.4.6. In a neutrosophic hyperconnected space N' (X, 7x), if P is the neu-

trosophic somewhere dense set, then there exists a neutrosophic resolvable set () in

N (X, 7x) such that Q < Ncl[P).

Proof. Let P be a neutrosophic somewhere dense set in A/ (X, 7y ), then Nint N cl[ P| #
0 and we obtain a neutrosophic open set ) such that Q < Ncl[P]in N (X, 7). Using
Proposition neutrosophic open set () is neutrosophic resolvable set in N (X, 7x).
Hence Q < Ncl[P].

]

Proposition 5.4.7. In a neutrosophic hyperconnected space N (X, 7x), if P is the neu-
trosophic somewhere dense set, then N'cl[C[P]] ANcl[P] = 1y in N (X, Tx).

Proof: Let P be a neutrosophic somewhere dense set in N (X, 7x). Since N (X, 7x) isa
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neutrosophic hyperconnected space. Using Proposition[5.4.5] there exist two resolvable
sets N'int[P] and N'int[C[P]] such that N'int[P A C[P]] = On in N'(X, 7x).

Now,

— C[Nint[P A C[P]]] = C[0n] = 1.

— Nd[C[P]V C[C[P]]] = 1n

= Nd[C[P]AP] =1y

= NcC[P|VNP] =1y in N(X,1x).

Proposition 5.4.8. In a neutrosophic hyperconnected space N (X, 7x), if O # P is the
neutrosophic semi pre open set, then Ncl[P|V Ncl[C[P]] = 1y in N (X, 7x).

Proof. Let Oy # P be the neutrosophic semi pre open set in N'(X, 7x). Then P <
NclNintNcl|P], this implies NintNcl[P] # Ox. Suppose NintNcl[P] = Oy then
we have P < N¢l[0y] = Oy = P = Oy which contradicts our assumption that
Oy # P. Therefore P is a neutrosophic somewhere dense set in AV/(X, 7x). Using

Proposition[5.4.7|for P in N'(X, 7x), we have N'cl[P]| ANCl[C[P]] = 1y in N'(X, 7).

]

Proposition 5.4.9. In a neutrosophic hyperconnected space N (X, 7x), if On # P is the
neutrosophic pre open set, then N'cl[P] AN Ncl[C[P]] in N (X, Tx).

Proof: Let O # P be the neutrosophic pre open setin N (X, 7x) then P < NintNcl[P],
this implies N'intN cl[P] # On. Suppose NintNcl[P] = Oy, then we have P < Oy,

therefore, P = Oy. Thus P is the neutrosophic somewhere dense set in N (X, 7x).
Proposition 5.4.10. In a neutrosophic hyperconnected space N (X,7x), if P is the
neutrosophic subset in N (X, 7x) and N'int[P| # Oy, then
(i) there exists a neutrosophic resolvable set N'int(P) and also N'int(P) is the neu-
trosophic dense set in N'(X, Tx)

(i) the neutrosophic set P is neutrosophic dense i.e., Ncl|[P| = 1y in N(X, Tx).

Proof. (i) Take P be the neutrosophic subset in N (X, 7y) and Nint[P] # Oy in
N (X, Tx). Using Proposition[5.4.4| N'int[ P] is the neutrosophic resolvable set in N/ (X', 7y ).
This implies N'int[P] is the neutrosophic open set in N (X, 7x ). Therefore Ncl[Nint[P]] =
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1y. Thus Nint[P] is the neutrosophic dense in N' (X, 7x).
(ii) Using (i), we have Ncl[Nint[P]] = 1x. We know that N'cl[Nint[P]] < Ndl[P],
this implies 15 < N¢l[P]. Therefore N'¢l[P] = 1x. Thus P is neutrosophic dense in
N(X, Tx).

[

Proposition 5.4.11. In a neutrosophic hyperconnected spaces N' (X, 7x), if P is a neu-
trosophic subset in N (X, 7x) and N'int[P] # O, then N'int[P] and C|Nint|P]] are

the neutrosophic resolvable sets in N' (X, Tx).

Proof. Let P be a neutrosophic subset in N (X, 7x), and Nint[P] # Oy in N'(X, 7).
Then by Proposition Nint[P] is neutrosophic resolvable set in N'(X, 7). Using
Proposition [5.2.9] C[Aint[P]] is also neutrosophic resolvable set in N' (X, 7x). O

Proposition 5.4.12. In a neutrosophic hyperconnected space N (X,7x), if P is the
neutrosophic subset defined in N'(X, 7x) and N'int[P] # Oy, then N'int[Ncl[P]| and
C[Nint[Ncl|P]]] are neutrosophic resolvable sets in N' (X, Tx).

Proof. Let P be a neutrosophic set in X’ with N'int[P] # Oy in N (X, 7x). Nint[P] <
Nint[Nel[P]], this implies that Nint N cl[P] # On. Then N¢l[P] is the neutrosophic
open set in X with Nint[Ncl[P]] = Oy. Using Proposition [5.4.4 N'int[N'cl[P]] and
C[Nint[N ¢l P]]] are neutrosophic resolvable sets.

]

Proposition 5.4.13. In a neutrosophic hyperconnected space N' (X, 7x). if Oy # P is
the neutrosophic open set then P is the neutrosophic resolvable set in N (X, Ty) such

that Ncl[P] = 1y and Ncl|C[P]] # 1y

Proof. Let Oy # P is the neutrosophic open set in V(X 7x). Using Proposition
P is the neutrosophic resolvable set. Also we have, Ncl[P] = 1y. Since N (X, 7x) is

the neutrosophic hyperconnected space. Clearly N'cl[1 — P] # 1y. ]
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5.5 Relationship between Neutrosophic hyperconnected

spaces and Neutrosophic resolvable functions

Proposition 5.5.1. If a function R : N'(X,7x) — N (Y, 7y) is the neutrosophic contin-
uous function from the neutrosophic hyperconnected space N' (X, Tx) into the neutro-
sophic topological space N (Y, Ty), then the function, R : N(X,7x) = N(V,1y) isa

neutrosophic resolvable function.

Proof. Let R : N(X,7x) — N(JY,7y) is the neutrosophic function from the neuto-
sophic hyperconnected space N (X, 7x) into the neutrosophic topological space N (), 7y).
Then for any neutrosophic open set P in AV/()), 7)) there exist a neutosophic open set
R7YP]in N'(X,7x) . Since N'(X, Tx) is the hyperconnected space, then N'cl[R™![P]] =
1y in N(X,7x). At present, for the neutrosophic hyperconnected closed set ) in
N(X, 7x),

NcllQANRPI|ANC[QACIRP) £ N[Q] ANCl[RP]] ANclQ] ANCl[C[R™[P]]]
= QANIyAQANCC[RP]]
= QACR[P]

Since R![P] is neutosophic open in N'(X, 7x) . Then

NintNelNel[Q A RTPANCQACIRP) < NintNel[Q A C[R™[P]]]
< NintINd[Q] AN [CIRP]]]]

Nint[Q A C[R™[P]]]

= NintQ A Nint|C[R™[P]]]
= NintQ A CINC[R™[P]]]
=  NintQ A C[1x]

= On.

Therefore [R~*[P]] is the neutosophic resolvable set in N'(X, 7x) . Thus the function

R:N(X,7x) = N (Y, 7y) is the neutrosophic resolvable function. O
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Proposition 5.5.2. If the function R : N (X,7x) — N(Y,7y) is the neutrosophic
continuous function from the neutrosophic hyperconnected space N (X, Tx) into the
neutrosophic topological space N'(Y,1y), then NintNcl[R™'[P v C[P]]] # Oy in
N(X, Ty).

Proof. Let us take the function R : N (X, 7y) — N (), 7y) to be a neutrosophic con-
tinuous function from the neutrosophic hyperconnected space N/ (X, 7x) into the neu-
trosophic topological space N (Y, 7y). Using R : N(X,7x) = N (Y, 1y) is the
neutosophic resolvable function. Also using [5.3.5] for the neutrosophic open set P in

N, ), NintNcl[R7P Vv C[P]]] # Oy in N (X, 7x). O

Proposition 5.5.3. If a function R : N(X,7x) — N (Y, 1y) is the neutrosophic con-
tinuous function from the neutrosophic hyperconnected space N (X, 7y) into the neu-

trosophic topological space N (Y, y), then there exist a neutrosophic resolvable set
in N(X,7x) such that Ncl[R7'[P v C|[P]]] > Q, where P is neutrosophic open in
N(y7 Ty)'

Proof. Let R : N(X,7x) — N (Y, 7y) be a neutrosophic continuous function from
N (X, 7x) into N(Y, 7y). Using we have NintN'cl[R™[P Vv C[P]]] # Oy in
N (X, 7x). Then there exist a neutrosophic open set Q in N (X', 7y ) such that N'cI[R1 [PV
ClPIl = Q.

Using @ is the neutrosophic resolvable set in AV'(X, 7x). Hence, there exists a
neutrosophic resolvable set Q in N' (X, 7y) such that N'cI[RI[P Vv C[P]]] > Q. O

Definition 5.5.4. Let N'(X,7x) and N(Y,1y) be any two neutrosophic topological
space. The function S : N(X,7x) — N (Y, 7y) is called a neutrosophic somewhere
continuous function if S~*[W] is neutrosophic somewhere dense in N'(X, Tx) for each

neutrosophic open set W in N'(), 1y).

Proposition 5.5.5. If a function R : N (X, 7x) — N (Y, Ty) is the neutrosophic some-
where continuous function from the neutrosophic hyperconnected space N' (X, Tx) into

another neutrosophic topological space N (Y, Ty), then for the neutrosophic open set P

inN(X,Tx)
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(i) Ncl[R™'[PV C[P]]] = 1y in N(X, Tx)
(ii) Nint[R~'[PV C[P]]] # On in N'(X, Tx)

Proof. (i) Let R : N(X,7x) — N(),7y) is the neutrosophic somewhere continu-
ous function from N'(X, 7x) into N'(Y,7y). Then R™'[P] is the neutrosophic some-
where dense set in A/(X, 7y) for the neutrosophic open set P in N (), 7). Now, for
the neutrosophic somewhere dense set R~![P] in N (X, 7y), we have Ncl[R7'[P] Vv
C[R7'[P]]] = 1x in N(X,7x). Since N(X,Tx) is the neutrosophic hyperconnected
space. Now R![P]V R~ YC[P]] = R~'[PV C[P]]. Then Ncl[R[[P]VC[P]]] = 1u.
Thus R'[[P] v C[P]] is neutrosophic dense set in N'(X, 7).

(i) By () Ncl[R7[P Vv C[P]]] = 1y in N (X, 7x). Now, Ncl[C[R7'[P Vv C[P]]]] #
Iy = CNint[R7'[PV C[P]]]] # 1n. Hence Nint[R™'[P VvV C[P]]] # Oy in
N(X, Tx). O

Proposition 5.5.6. If a function R : N'(X,7x) — N(Y,Ty) is the neutrosophic re-
solvable function from the neutrosophic hyperconnected space N (X, Ty ) into the neu-
trosophic topological space N'(), Ty), then there exist a neutrosophic regular open set
On = S in [X,7y| such that, either Ncl[R™'[P V C[P]]] = 1y or Nc[R7'[P] V
C[R7P]] > Sin N(X,Tx).

Proof. Let R : N(X,7x) — N (Y, Ty) be the neutrosophic resolvable function from
N(X,7y) into N(Y,7y). Using there exists a neutrosophic regular open set
S in N (X, 7x) such that Ncl[R7'[P] v C[R7'[P]]] > S for the neutrosophic open
set P in N (Y, 7y). Since N (X, 7x) is the hyperconnected space, we have Oy and
1y are the only neutrosophic regular open sets in N (X, 7y). Thus either S = Oy or
S = 1y in N(X,7x). Suppose S = Oy, then there exist no neutrosophic regular
open set Oy # S in N(X,7x) such that Ncl[R7'[P] vV C[R7'[P]]] > S. If S = 1y,
then Ncl[R7'[P] v C[R7'[P]]] > 1y. This implies Ncl[R7'[P V C[P]]] = 1y in
N(X,7x). O
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5.6 Conclusion

The study has demonstrated the concept of neutrosophic resolvable sets and neutro-
sophic resolvable functions in neutrosophic topological spaces by its properties. Also,
the features of such sets and spaces are closely examined in neutrosophic hypercon-
nected spaces. Thus the view of resolvable set has been generalized according to the

research fields.
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