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1. Introduction

Zadeh presented the notion of fuzzy sets with membership functions in 1965 [15]. This con-
cept is succesfully used to handle uncertainty in real life where each element has a membership
function. In 1986, Attanassov proposed vague intuitionistic fuzzy sets which are characterised
by the membership function and the non-member function. |2]. But in real world we have to
handle the indeterminancy and incompleteness. For this purpose, Smarandache introduced the
neutrosophic set theory to solve many practical problems in the real world [5]. Topology has
been a vital part of research in recent years. In this context, Salama and Albowi succesfully
applied the neutrosophic sets in the topological space called as neutrosophic topological space
in 2012 [12].

The concept of resolvable sets in topological space was presented by Kuratowski in 1966 [6].
Maximilian Ganster gave the concept of pre-open sets and resolvable spaces in 1987 [7]. Resolv-
able spaces and irresolvable spaces were explored by Chandan Chakkopadhyay and Chhanda
Bandyopadhyay in 1993 [4]. In 2017 neutrosophic resolvable, neutrosophic irresolvable, neu-
trosophic open hereditarily irresolvable spaces and maximally neutrosophic irresolvable spaces

were studied by Caldas, Maximilian Ganster, Dhavaseelan, and Jafari through neutrosophic
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topological spaces [3]. In 2017, Thangaraj initiated to introduce the idea of resolvable sets
and their functions in fuzzy topological spaces. Additionally, they discussed the conditions for
fuzzy topological spaces to become a fuzzy Baire spaces obtained by fuzzy resolvable sets. [8].
Thangaraj and Lokeshwari studied irresolvable sets and open hereditarily irresolvable spaces in
fuzzy topological spaces [9]. Also, they discussed resolvable sets and functions in fuzzy hyper-
connected spaces [10]. In 2020, fuzzy resolvable functions were briefly inspected by Thangaraj
and Senthil. [11]. These studies motivated us to ideate a new notion of sets namely neutro-
sophic resolvable sets in neutrosophic topological spaces. Also we define the new functions
namely neutrosophic resolvable functions between neutrosophic topological spaces N'(X, mx)
and N(Y,my). Finally the properties of neutrosophic resolvable sets and functions are dis-
cussed by theorems and suitable examples.

Through out this paper, neutrosophic topological space [simply nts] is denoted by N (X, ).

2. Preliminaries

Definition 2.1. [1] Let X be a nonempty fixed set. A neutrosophic set P is an object having
the form P = {< r, up(r),vp(r),wp(r) >;r € X} where pp(r), vp(r) and wp(r) represent the
degree of true, indeterminancy and false membership functions respectively of each element

r € X to the set P.

Definition 2.2. [1] Let P = {< r, up(r),vp(r),wp(r) >,r € X'} be a neutrosophic sets, then
the complement of P can be defined as by the following three kinds,
Cy:CPl={<rin—pup(r), Iy —vp(r),ly —wp(r) >reXx}

Co: C[P] ={<rwp(r),vp(r), pp(r) >;r € X}

Cs: C[Pl ={<r,wp(r), 1y —vp(r), up(r) >;r € X}

Throughout this paper, the examples are derived using C'.

proposition 2.3. [1]] For any neutrosophic set P in N (X,x), the following conditions are
hold

(i) O < On, O <P
(ii) Ly < 1y, P < Ly

Definition 2.4. [12] Let X be a non empty set and the neutrosophic sets P and Q in the
form P = {< r,up(r),vp(r),wp(r) >,r € X} and Q = {< r,ug(r),vo(r),wo(r) >;r € X},
then P is the subset of Q i.e., P C Q is defined by the following two ways:

(i) P < Q& up(r) < po(r),ve(r) < wvo(r),wp(r) = wo(r);vr € X
(ii) P < Q< pup(r) < po(r),vp(r) 2 vo(r),wp(r) = wo(r);vr € X
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Definition 2.5. [12] Let X be a non-empty set and 7 be a collection of all neutrosophic
subsets of X. Then 7 is said to be neutrosophic topology on X if the following conditions are
hold.

(i) O, Iy em

(i) UPienm, WPypient<m

(iii) P1 NPy € w, for any Py, Py € 7
Then the pair N'(X, ) is called as neutrosophic topological space. The elements of N (X, )
are called neutrosophic open sets. A neutrosophic set is said to be neutrosophic closed if its

complement is neutrosophic open.

Definition 2.6. [I] Let X be a nts and P = {< r,up(r),vp(r),wp(r) >;r € X} be a
neutrosophic set in X. Then the neutrosophic interior and neutrosophic closure of P are
defined as,

Nint[P] = U{H : H is a neutrosophic open set in X and H < P}
Ncl[P] = (K : K is a neutrosophic closed set in X and P < K}

It follows that,

(i) P is a neutrosophic closed set if and only if Ncl[P] =P
(ii) P is a neutrosophic open set if and only if Nint[P] = P

Definition 2.7. [1] A neutrosophic subset P in a nts N (X, ) is called as
(i) neutrosophic semi open set if P < Necl[Nint[P]]
(ii) neutrosophic pre open set if P < Nint[Ncl[P]]
(iii) neutrosophic semi pre open set if P < Nel[Nint|Ncl[P]]]
(iv) neutrosophic regular open set if P = NintNcl[P]

Definition 2.8. [5] A neutrosophic subset P in a nts N'(X,7) is called
(i) neutrosophic dense if Ncl[P] = 1
(ii) neutrosophic nowhere dense NintNcl[P] = On
(iii) neutrosophic somewhere dense if Nint[Ncl[P]] # On

Definition 2.9. [5] Let N (X, 7) be a nts and Py, Py are neutrosophic subsets in X', then
the following conditions are hold.
(i) Nint[P1] < P2
(ii) Nel[P1] > Py
(i) P1 < Py = Nint[P1] < Nint[P,]
(iv) P1 < P2 = Ncl[Pi] < Nel[Ps]
(v) Nint[Nint[P1]] = Nint[P1]
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(vi
(vii

(viii

NN l[P1]] = Nel[Pi]

Nint[P1 A Pa] = Nint[P1] A Nint[Ps]
NPy V Pa] = Ncl[P1] V Nel[Pa]
Nint[0p] = Op

Nint[ly] = 1n

Ncl[On] = 0p

Ncl[lN] Ly

Py <Py = C[P2] < C[Py]

Ncl[P1 A Pa] < Nel[Pi] ANcl[Ps]
Nint[Py A Pa| > Nint[P1] A Nint[P2]

(ix

(x

(x1

—~
o)
—
—
—

(xiv

AN NS NG NG ENA PN AP N N N2

(xv

Definition 2.10. [14] Let N'(X, mx) and N'(Y, 7y) be any two neutrosophic topological space.
Then the function f : [X,7x] = [V, 7y] is called a

(i) Neutrosophic continuous function if f~![P] is neutrosophic open in N'(X, wx), for each
neutrosophic open set P in N'(Y, my)
(i) Neutrosophic contra continuous function if f~![P] is neutrosophic closed in N'(X, wx),

for each neutrosophic open set P in N (Y, my).

3. Neutrosophic resolvable sets

Definition 3.1. A neutrosophic set P is said to be neutrosophic resolvable set in neutrosophic
topological space N (X, ), if {Ncl[Q AP] ANcl[Q A C[P]]} is neutrosophic nowhere dense in
N (X, ) for each neutrosophic closed set Q in N'(X, 7). i.e., NintNcl{Ncl[Q A P] ANcl[Q A
C[P]]]} = Onr, where C[Q] € 7

Example 3.2. Consider X = {u, v} and the neutrosophic sets Pj, P2, P3 and Py in X as
follows

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

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

Ps={< 1,0.4,0.4,0.3 >, < 1,0.6,0.5,0.2 >; pu, v € X'}

Pi={< 11,0.3,0.3,0.6 >, < 1,0.5,0.3,0.2 >; u,v € X'} Then m = {Opr, P1, P2, P3, Pa, 1n} is a
nts. Now, 7¢ = {Opr, C[P1], C[Pa], C[Ps], C[Pa], 1x'}

Let A={< 1,0.2,0.1,0.7 >, < 1,0.3,0.1,0.3 >; u,v € X'}. Now,

NintNc{Ncl[C[P1] N Al ANC[C[P1] A CIA]l} = On
NintNc{Ncl[C[P2] N Al ANC[C[P2] A CIA]l} = On
NintNc{Ncl[C[Ps] N Al ANC[C[P3] A CA]l} = On
NN cl{Ncl[C[Ps] A A] ANCl[C[P4] A C[A]]} = Opr.

Therefore A is a neutrosophic resolvable set in N (X, 7).
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Example 3.3. Consider X = {1} and consider the neutrosophic sets Q1, Qa, Q3 and R in X
as follows:

Q1 ={<p,0.4,0.5,0.6 > € X}

Qo = {<11,0.3,0.4,0.8 >, u € X}

Q3 ={< 1,0.4,0.5,08 >, u € X}

Then [X, 7] = {Opr, Q1, Qo, Q3, 1x7} is a nts. Here 7€ = {0pr, C[Q1], C[Q2], C[Q3], 1a}. Take
R ={<1,0.6,0.6,0.4 > 1 € x}. Now,

NintNel[Ncl[C[Q1] A R] ANl[C[Q1] A C[R]]] = Q1 # Onr

NintNcl[Nel[C]Qa] A R] ANcl[C[Qa] A C[R]]] = Q1 # Onr

NintN [N cl[C[Qs] A Rl AN[C[Qs] A CIR]]] = 0n

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

Remark 3.4. In a nts N (X, 7), every neutrosophic resolvable set need not be a neutrosophic

open set. In example A is a neutrosophic resolvable set but not neutrosophic open set.

proposition 3.5. In a nts N'(X,7), if P is a neutrosophic resolvable set, then NintNecl[P A
C[P] A Q] = 0n for each neutrosophic closed set Q in N (X, 7).

Proof. Let P be a neutrosophic resolvable set in N (X, 7), then for each neutrosophic closed
set Q, we have NintNcl{Ncl[Q A P] A Ncl[Q A C[P]]]} = Opr, Using Ncl[Q A P] A
Ncl[Q A C[P]] > Nel[[QAP]A[QACIP]] > Ncl[Q AP ACIP]]. Now, NintNcl{Necl[Q N
PIANC[QAC[P]]} > NintNcl[Q AP A C[P]]. This implies Opr > NintNel[Q AP A C[P]].
Hence NintNcl[Q AP A C[P]] = 0p in N (X, 7). o

proposition 3.6. In a nts N(X,x), if P is a neutrosophic resolvable set in N'(X,x), then
Necl[PV C[P]V R] = 1y for each neutrosophic open set R in N (X, ).

Proof. Let P be a neutrosophic resolvable set in N (X, 7) using proposition we have
NintNcl[P N C[P] A Q] = 0n for each neutrosophic closed set Q in N (X,7). Then
CINintN [P A C[P] A Q]] = 1p. We know that NelNint[C[P] Vv PV C[Q]] < Ncl[C[P] Vv
P v C[Q]]. This implies 1pr < N[C[P]] V [P] Vv C[Q] and put C[Q] = R. Then we have
Ncl[P Vv C[P] V R] = 1 for each neutrosophic open set R in N'(X,7). g

proposition 3.7. Let N (X, ) be a nts, then the neutrosophic interior of a neutrosophic closed

set is neutrosophic regular open.

Proof. Let Q be a neutrosophic closed set in N(X,7) and take R = NintQ. Therefore
R < Q. Since Q is closed set in N (X, 7). Nel[R] < N¢cl[Q] = Q. This implies NintNcl[R] <
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Nint[Q] = R. We have R < Nd[R]. Now Nint[R] < NintNcl[R]. This implies R <
NintNcl[R] gives NintNcl[R] = R. Therefore R is a neutrosophic regular open set.

proposition 3.8. In a ntsN (X, ), if P is a neutrosophic resolvable set, then there exists a

neutrosophic regular open set R in N'(X,7) such that R < N¢cl[PV C[P]].

Proof. Let P be a neutrosophic resolvable set in N (X, 7). Using proposition we have
NintNecl[P A C[P] A Q] = On for each closed set Q in N (X, 7).Nint[P A C[P] A Q] <
NintNellP ANC[P] AN Q] = 0y = Nint[PAC[P]AQ] = On in N(X,7) =
Nint[PAC|PlIANint[Q] = 0 = NintQ < CINint[PAC[P]]] = Nl|[C[P|VP] in N (X, 7).
Since Q is a neutrosophic closed set. Using Proposition , NintQ is a neutrosophic regular
open in N(X,7). Put NintQ = R. Hence if P is a neutrosophic resolvable set in N'(X,7),
there exist a neutrosophic regular open set R in N (X, ) such that R < Nel[P V C[P]]. o

proposition 3.9. In a ntsN' (X, ) if P is neutrosophic resolvable set in N(X,m) , then C[P]

is also a neutrosophic resolvable set in N (X, 7).

Proof. Let P be a neutrosophic resolvable set in AN(X,7) then NintNcl{[Ncl[Q A
Pl AN Nc[Q@ A C[P]l]} = On for each neutrosophic closed set Q in N(X, 7).
For the set C[P], NintNc{INcl[Q N C[P]] A Nd[Q A C[CIP]]]]} = On =
NintNcl[Nel[Q A C[P]] ANcl[QAP]] = 0n. Hence C[P] is also a neutrosophic resolvable
set in N (X, 7). g

proposition 3.10. In a nts N(X,w), if P is a neutrosophic closed set with N'int[P] = Oy,

then P is a neutrosophic resolvable set in N'(X, ).

Proof. Let P be a neutrosophic closed set and Nint[P] = 0p in N(X, 7). For a neutrosophic
closed set Q in N(X, ), we have Nel[Q A P] ANcl[Q A C[P]] < Nel[P] ANC[C[P]] < P.
Since P is a neutrosophic closed set in N (X, 7). Thus NintNcl[Ncl[Q AP} AN[Q A C[P]]]
< NintNel[P] = Nint[P] = 0pr. Hence P is a resolvable set in N'(X, 7).

proposition 3.11. Let N(X,7) be the nts. If P is a neutrosophic open set and neutrosophic
dense in N'(X, ), then P is a neutrosophic resolvable set in N'(X, 7).

Proof. Let P be a neutrosophic open set and neutrosophic dense in N (X, 7). Then C[P] is
neutrosophic closed and N¢l[P] = 1. For a neutrosophic closed set Q, we have N'cl[Q AP] A
Nc[Q A CIP]] < Nel[Q] ANCPI AN Q) ANCC[P]] = QA C[P]. Since Ncl[P] = 1y,
Q and C[P] are neutrosophic closed set in N(X, 7). This implies NintNcl[Ncl[Q A P] A

Deepa M, Sasikala D and Broumi Said,A contemporary postulates on resolvable sets and
functions




Neutrosophic Sets and Systems, Vol. 56, 2023 3

Nc[QACIP]]] < NintNel|Q A C[P]] < Nint[Nel[Q] ANcl[C[P]]]. By computation, we have
NintNc[Ncl[Q AN P] ANcl[Q A C[P]]] = 0pr. Hence P is a neutrosophic resolvable set in
N(X, 7T). O

proposition 3.12. If P is a neutrosophic open and neutrosophic dense in a nts N (X, 7), then

C[P] is neutrosophic resolvable set in N'(X, ).

Proof. Let P be a neutrosophic open set and neutrosophic dense set in N/ (X, 7). This im-
plies C[P] is a neutrosophic closed set and Ncl[P] = 1x. Then C[Ncl[P]] = Clly] =
Nint[C[P]] = 0 Using Proposition C[P] is neutrosophic resolvable set in N'(X, 7).

proposition 3.13. Let N(X,7) be a nts. If P is a neutrosophic resolvable set in N(X, ),
then Nint[P A C[P]] < Nel[C[Q]] for each neutrosophic closed set Q in N (X, ).

Proof. Let P be a neutrosophic resolvable set in N'(X, 7). Using Proposition 3.5 NintN cl[P A
C[P]AQ] = O in N (X, 7). We know that, Nint[PAC[P]AQ] < NintNcl[PAC[P|AQ] = On
= Nint[P A C[P] ANint]Q]] = Oy = Nint[P A C[P]] < C[NintQ] = Ncl[C[Q]] in
N(X,7). o

4. Neutrosophic resolvable functions

Definition 4.1. Let N (X, 7x) and N(Y,7y) be any two neutrosophic topological spaces. A
function R : N'(X,7x) — N(Y,7y) is called as neutrosophic resolvable functions if R~1[P] is

neutrosophic resolvable set in N (X, my) for each neutrosophic open set P in N (), my).

Example 4.2. Let X = {u,v,w} and consider the neutrosophic sets as follows,

Uy = {< 11,0.6,0.7,0.2 >, < 11,0.7,0.8,0.2 >, < w, 1.0,0.6,0.3 >; 1, v, € X}

Us = {< 11,0.5,0.6,0.3 >, < 1,0.8,0.7,0.4 >, < w,1.0,0.8,0.4 >; j1, v,w € X}

Us = {< 1,0.5,0.6,0.3 >, < 1,0.7,0.7,0.4 >, < w,1.0,0.6,0.4 >; u, v,w € X}

Uy ={< 1,0.6,0.7,0.2 >, < 1,0.8,0.8,0.2 >, < w,1.0,0.8,0.3 >; u, v,w € X'}

S = {< 11,0.3,0.2,0.8 >, < 1,0.1,0.2,0.9 >, < w,0.0,0.3,0.8 >; y1, v,w € X}

T = {< 11,0.0,0.3,0.8 >, < 1,0.3,0.2,0.8 >, < w,0.1,0.2,0.4 >; p, v,w € X}

Then 7y = {0nr, U1, U2, Us, Ug, 157}, my = {0pr, T, 1nr} are the nts. Therefore

75 = {On, C[U1], C[Us), C[Us), C[U4], 1n'}, 75 = {Onr, C[T], 1n}. Now,

NintNclNel[C[UL) A S| AN[C[UL] A C[S]]] = Onr, Nint N[N el[C[U2] A S] ANl [ClU2] A
C[S]]] = O, Nint N cl[N el [C[Us]) A S] ANl [C[Us] A C[S]]] = Opr, NintNel[Nel[C[Ug] A S| A
Ncl[C[U4) A C[S]]] = O

This implies S is a neutrosophic resolvable set. Now we define a function R : N (X, 7x) —
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N(Y,7my) by R(i) = v, R(v) = w and R(w) = pu. By computation R7[T] = S, for each
neutrosophic open set 7' in N (Y, 7y). Thus, S is neutrosophic resolvable set. Hence R is a

neutrosophic resolvable function.

Example 4.3. Consider the set X = {u,v,w} and the neutrosophic sets Vi, Vo, V3, V4 and

Vs are defined in X' as follows:-

Vi= {<p0.0,0.0,05><r,0.1,0.1,0.6 > < w,0.2,0.1,0.5 > pu,v,w € X}
Vo= {<1,1.0,0.9,0.0 >, < 1,0.9,0.8,0.1 >, < w,0.8,0.7,0.5 >, i, v,w € X}
V3= {<p,0.0,0.0,04 >, < 1,0.1,0.1,0.5 >, < ,0.1,0.1,0.4 >, p,v,w € X'}
Vi= {<1,02,02,04> <1,0.3,0.3,05> < w,0.3,0.2,05 >, pu,v,w e X}
Vs = {<1,0.3,0.2,0.5 > <1,0.2/0.2,0.5 > < w,0.3,0.3,0.5 >, u,v,w € X}

Then mx = {Opr, V1, Vo, In}, my = {On, V5, 1y} are two neutrosophic topological spaces. Now
we define a function R : N(X,7x) — N (Y, 7y) by R(u) = v, R(v) = p and R(w) = p. Now
= NintNc[Nd[CIVi] A V3] ANC[CIVI] A CIV3]]] = 0y = NintNclNcl[C[Va] A V3] A
Ncl[C[Va] A C[V5]]] = Opr. This implies V3 is a neutrosophic resolvable set in (X, 7x). But
NintN [Nl [CIVi] AVA]] ANCl[C[Vi] AC[V4]] = Vi # Opr. Therefore Vj is not a neutrosophic
resolvable set in A (X, 7). By computation, we have R™[V;] = Vj # V3 for a non empty
neutrosophic open set Vs in N'()), 7y). Therefore the function R : N(X,7my) — N(Y,7y) is

not a neutrosophic resolvable function. Since Vj is not a neutrosophic resolvable set.

proposition 4.4. If a function R : N (X,7x) = N (Y, my) is a neutrosophic resolvable func-
tion, then for any neutrosophic open set P in N(Y,my)

(a) NintNcl[Q A R7IP A CIP]]] = Oy in N(X,7) for each neutrosophic closed set Q,
where C[Q] € my.
(b) For the neutrosophic closed set Q, N'int[Q A R™[P A C[P]]] = Opr.

Proof. (a) Let R : N(X,wx) — N (Y, 7y) be the neutrosophic resolvable function. Then for
the neutrosophic open set Opr # P in N (Y, 7y), there exist the neutrosophic resolvable set
R7YP]in N (X, my). Using the definition of resolvable set, we have NintN cl[Ncl[QAR™[P]IA
Ncl[Q A CIRTYP]]] = Oy in N(X,7x). Nc[[Q A RTP] A QA CIRTYP]]] < Nel[Q A
RYPIANCQACIRTYP]] = NintNcl[Q A RHP] A C[RP]]] = On in N(X,7x).
Therefore Q A R™1[P] A C[R™![P]] is the neutrosophic nowhere dense set in (X, wx).

(b) Using (a), we have NintNcl[Q A R™P A C[P]]] = On, in N (X, 7y) for the neutrosophic
open set P in N (Y, 7y). Now, Nint[]QARHPAC[P]]] < NintNcl[QARPAC[P]]] = Op
= Nint[]QARIPACIP]]] =0y in N(X,7x). O
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proposition 4.5. If a function R : N(X,7x) — N (Y, my) is the neutrosophic resolvable
function then N'int[R~[P AC[P]]] < Ncl[C[Q]] for the neutrosophic open set P in N(Y, my),
and Q is the neutrosophic closed set in N(X,7x).

Proof. Let us take a neutrosophic resolvable function R : N'(X,7x) — N (Y, 7y). Then for any
neutrosophic open set P in A'(), my) using the proposition [4.4] (b), we have Nint[QA R~ [P] A
C[R™[P]]] = On, here Q is the neutrosophic closed set in N'(X, 7x). Now, Nint[QAR™{P]A
C[R7YP)]| = Nint[Q] ANint[R~P] A C[R7LP]]] = Oy = Nint[R7[P] AC[R[P]]] <
CNint[Q]] = Nl[C[Q]]. o

proposition 4.6. If a function R : N(X,7x) — N (Y, my) is the neutrosophic resolvable
function from the neutrosophic topological space N (X,wx) to nts N(Y,my), then for any
neutrosophic open set P in N'(Y,my).

(a) there exist a reqular open set S in N'(X,7x) such that Ncl[R™P Vv C[P]]] > S.
(b) NintNcl[PV C[P]] # On in N(X,7x).

Proof. (a) Let R be a neutrosophic resolvable function from nts N (X, wy) into nts N (Y, 7y).
Then for any neutrosophic open set P in N (), 7y), using the Proposition (b), we
have Nint[Q A R7YP] A C[R7YP]]] = Oy in N(X,7x), where Q is the neutrosophic
closed set. This implies Nint[Q] A Nint[R™[P] A C[R7I[P]]] = Oy = Nint[Q] <
C[Nint[R™P]] AC[R[P]]] = Ncl[C[R™[P]] v R[P]]. Since Q is the neutrosophic closed
set. Using Nint[Q] is the neutrosophic regular open set in N (X, 7). Put R = Nint[Q)].
Then Ncl[R7[C[P] A P]] > R, for a neutrosophic regular open set R in N (X, 7x).

(b) Since every neutrosophic regular open set is neutrosophic open in a nts N (X, wy). There-
fore the neutrosophic regular open set S is neutrosophic open in N (X,7y). Using (a)
S < NCA[RTYCP V[Pl # Oy = NintS = S < NintNcl[R7L[C[P] V [P]]] # On
in N(X,7x). O

proposition 4.7. Let R: N(X,7x) — N(Y,my) be a neutrosophic resolvable function, then
for any neutrosophic open set P in N (Y, my), there exists a neutrosophic reqular closed set R
in N'(X,mx) such that S > Nint[R™[P] A C[R™[P]]].

Proof. Consider R : N(X,7mx) — N(Y,my) be a neutrosophic resolvable function. Using the
proposition for any neutrosophic open set P in N'(Y,7y). Ncl[C[Q]] > Nint[R™[P A
C[P]]], here Q is the neutrosophic closed set in N'(X,my). Therefore C[Q] is the neutrosophic
open set. Put S = C[Q]. This implies, N¢l[S] is the neutrosophic regular closed set in
N(X,7x). Hence S > Nint[R™[P] A C[R7[P]]]. g
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proposition 4.8. If R: N(X,7wx) — N(Y,7y) is the neutrosophic resolvable function, then
NC[R7YPVC[P]|V S] = 1y in N(X,7x) for the neutrosophic open set P in N (Y, 7y) and
S e N(X, 7'(')().

Proof. Let R : N(X,mx) — N(Y,7y) be the neutrosophic resolvable function. By Propo-
sition NintNecl[Q A R7YP] A C[R7YP]]] = On for the neutrosophic open set P and
neutrosophic closed set Q in N(X,7x). Then CINintNecl[Q A R7P] A C[R7P]]]] = 1n
= NcNint[C[Q] V C[R7[P]] V R~![P]] = 1. Since C[C[P]] = P. Now, NcINint[C[Q] V
C[R7YP]IVRP] < Nc[C]QIVC[RIP]]VR™YP]] = Nc[C[Q]VRPVC[P]] = 1u-
Put S = C[Q] then we have Ncl[SV R™YP Vv C[P]]] = 1x in N(X,7x) where S is the neu-
trosophic open set in N(X,7x). g

proposition 4.9. If the function R : N(X,7x) — N (Y, my) is the neutrosophic resolvable
function and P is the neutrosophic open set in N'(Y, wy), then C[R™1[P]] is also neutrosophic
resolvable set in N (X, mx).

Proof. Let P be a neutrosophic open set in N (), 7y) and R be a neutrosophic resolvable
function from a nts N(X,7x) into a nts[Y,my|. This implies R~![P] is the neutrosophic
resolvable set NV (X, 7wy ), using Proposition C[R™L[P]] is the neutrosophic resolvable set in
N(X,7x). 0o

proposition 4.10. Let Ry : N(X,mx) — N (Y, my) be the neutrosophic resolvable function
and Ry : N(Y,7y) — N(Z,7z) be the neutrosophic continuous function, then Rs o Ry :

(X, mx] = [Z,7z] is the neutrosophic resolvable function.

Proof. Let Opr # P be a neutrosophic open set in N (Z, 7z). Since Ry is the neutrosophic con-
tinuous function from N (Y, 7y) into N'(Z,7z). This implies R~![P] is the neutrosophic open
set in N (Y, my). Since R; is the neutrosophic resolvable set from N (X, 7x) into N(Y,7y).
Therefore Ry [Ry*[P]] is the neutrosophic resolvable set in N (X, 7y). Thus [Ry o Ry]~'[P]
is the neutrosophic resolvable set in N(X,7y), for the neutrosophic resolvable function from
N(X,7x) into N(Z,7z2). 0

proposition 4.11. If R : N(X,7x) = N (Y, 7y) is the neutrosophic contra continuous func-
tion from the nts N'(X,mwx) into the nts N (Y, my), and if N'int[Q] = O, for each neutrosophic
closed set Q in N(X,mx), then R : N(X,7x) — N (Y, 7y)) is the neutrosophic resolvable

function.
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Proof. Let R : N(X,7x) — N(Y,7y) be the neutrosophic contra continuous function. Take
P be the neutrosophic open set in (), 7y). This implies R~![P] is the neutrosophic closed
set in A (X,7x). Using the hypothesis, Nint[R~[P]] = O in N(X,7x). For the neutro-
sophic closed set Q in N'(X,7mx). Ncl[Q A [R7Y[P]] ANcl[Q A CIRTYP]|] < N[R7LP]] A
NC[C[RTIP]]]l= Nc[R7[P]] A CINint[R~1[P]]]l= R7![P]. Since R™![P] is neutrosophic
closed set in N(X,7x). Therefore Nel[Q A R7P]] AN¢cl[Q A C[R7YP]]] < R7[P]. Now,
NintNel{[Ncl[QARTPIANC[QAC[RTHP} < NintNel[R7HP]] = Nint|[R7L[P]] = 0.
This implies R~![P] is the neutrosophic resolvable set in N'(X, 7). Hence R : N(X,7x) —
N (Y, 7y) is the neuttosophic resolvable function.

5. Conclusion

Neutrosophic resolvable sets and neutrosphic resolvable functions were introduced in this
article. The characteristics of such sets are closely examined and studied to arrive at a solution.
As a result, the concept of neutrosophic resolvable sets has been generalized according to areas

of research.
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