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Abstract

Objective: The motive of this research paper is to give a new notion
called Pentapartitioned Neutrosophic Generalized Pre Open and Closed sets.
Methods: To get the Pentapartitioned Neutrosophic Generalized Pre Open and
Closed sets, PN topology is needed. Further, there is a need to find the Pre
Open and Pre Closed sets and then we use our definition to get the required
objective. Findings: The Pentapartitioned Neutrosophic Generalized Pre sets
give a more finer collection of weak sets. Moreover, we can find the interior,
exterior, and frontier of the resultant set. Novelty: Finding the generalized
part of Pentapartitioned Neutrosophic sets is a subtle work to do. So, the
investigation procedure of its characterization is an interesting aspect.
Keywords: Pentapartitioned Neutrosophic Generalized Pre Closed Set;
Pentapartitioned Neutrosophic Frontier; Pentapartitioned Neutrosophic Pre
Frontier of a Pentapartitioned Neutrosophic Set; Pentapartitioned
Neutrosophic Set and Pentapartitioned Neutrosophic Pre

1 Introduction

Pentapartitioned Neutrosophic Generalized Pre Open sets and Pentapartitioned
Neutrosophic Generalized Pre Closed sets are the main ideas presented in this research
paper. Neutrosophic sets, a new type of generalized intuitionistic fuzzy sets, were
introduced in 2005 by Florentin Smarandache. Further Salama and Alblowi opened
a new topological space involving Neutrosophic sets. Our paper takes the Five Single
Valued Neutrosophic Logic(FSVNL) or simply Pentapartitioned Neutrosophic fuzzy
logic as the core. In 2020, Rama Mallick and Surapathi Pramanik® introduced the
Pentapartitioned Neutrosophic sets and their properties. In the path of them, Suman
Das and Binod Chandra Tripathy® deeply investigated the topology formed by the
Pentapartitioned Neutrosophic Sets in 2020. In this research paper, we study some of
the characteristics of Pentapartitioned Neutrosophic Pre Open and Closed sets like,
interior, closure, frontier, and exterior.
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Research gap: In the most recent body of research, many authors made their studies in Pentapartitioned Neutrosophic
Topological Spaces but no study on Pentapartitioned Neutrosophic Generalized Pre open and closed sets of pentapartitioned
neutrosophic topological space has been reported.

2 Methodology

This section presents Pentapartitioned Neutrosophic Sets and topology, null set, absolute set and basic properties to formulate
the Generalized sets. Throughout this study, Tpy stands for Topology induced by a Pentapartitioned Neutrosophic set.

Definition 2.1 Consider Z as a non-empty set. A Neutrosophic set Rover Zis defined as R = {(r, Tz(r), Iz(r), Fr(r))/r €
Z}whereT, I, F: Z — |0, 1], represents the degree of Truth Membership, Indeterminancy Membership and False Membership
functions respectively and 0 < Tg(r)+ Ig(r) + Fg(r) < 3foreachr € Z.

Definition 2.2 ConsiderZas a universal set. A Pentapartitioned Neutrosophic Set(PN set) R over Z is a 6-tuple of the form,
R ={(r, Tr(r), Cr(r), Gg(r), Ug(r), Fr(r))/r € Z} where T, C, G, U, F : Z — [0,1], represents the degree of the Truth
Membership, Contradiction Membership, Ignorance Membership, Unknown Membership and Falsity Membership functions
respectively and 0 < Tr(r) +Cr(r) + Gr(r) + Ur(r)+ Fr(r) < 5foreachre Z.

Definition 2.3 ConsiderR, S be two Pentapartitioned Neutrosophic sets over Z.

i) RC Sifand only if Tr(r) < Ts(r), Cr(r) < Cs(r), Gr(r) > Gs(r), Ur(r) > Us(r), Fr(r) > Fs(r)foreachre Z.

i)RUS = {(r, max(Tg(r), Ts(r)), max(Cg(r), Cs(r)), min(Gg(r), Gs(r)),

min(Ug(r), Us(r)), min (Fg(r), Fs(r)))/r € Z}.

iit) RNS = {(r, min(Tr(r), Ts(r)), min(Cr(r), Cs(r)), max(Gg(r), Gs(r)),

max (Ug(r), Us(r)), max (Fg(r), Fs(r)))/r € Z}.

iv) fR = {(r, Tr(r), Cr(r), Gr(r), Ur(r), Fr(r))/r € Z},

thenR® = {(r, Fx(r), Ur(r), 1 — (Gg(r)), Cr(r), Tr(r))/r € Z}.

v) R € § if atleast one of the following occurs Tg(r) > Ts(r), Cr(r) > Cs(r), Gr(r) <

Gs(r), Up(r) < Us(r), Fr(r) < Fs(r)foranyre Z.

Vi)R#SifRZ Sand SZR.

Definition 2.4(®) A Pentapartitioned Neutrosophic set over Z is called as Null Pentapartitioned Neutrosophic set if, Tp (a) =
0, Cp(a) = 0, Gp(a) =1, Up(a) =1, Fp(a) = 1. We denote the Null Pentapartitioned Neutrosophic set by Opy. That is
Opy = {(a, 0,0,1, 1, 1)/a€Z}.

Definition 2.5() A Pentapartitioned Neutrosophic set over Z is called as Absolute Pentapartitioned Neutrosophic set if,
Tp(a) =1, Cp(a) =1, Gp(a) =0, Up(a) =0, Fp(a) = 0. We denote the Absolute Pentapartitioned Neutrosophic set by 1py.
Thatis Ipy = {(a, 1, 1,0,0,0)/a € Z}.

Definition 2.6® Consider Z be the universal set. Then the collection Tpyof PentapartitionedNeutrosophic sets over Zis
known as a Pentapartitioned Neutrosophic Topology on Z, if the following conditions are satisfied.

1. Opy, 1py € Tpn

2.P, Q € tpythenP N Q € Tpy

3.{P;/i € I} € tpythen Ujc/P; € Tpy

The pair (Z, tpy) is named as the Pentapartitioned Neutrosophic Topological Space. Each element of Tpyis called
a Pentapartitioned Neutrosophic OpenSets.If L € Tpy, then LCis called as Pentapartitioned Neutrosophic (for simply
PN)ClosedSet.

Definition 2.7 Consider(Z, tpy) a Pentapartitioned Neutrosophic Topological space. Let W be a Pentapartitioned
Neutrosophic set over Z. Then PN-interior of W is the Union of PN-Open sets of (Z, Tpy) contained in W and is denoted
by PN-int(W). That is PN-int(W) = U {U /U C W and U is a PN — Open set in (Z, tpy)}.

Definition 2.8 Consider(Z, Tpy) a Pentapartitioned Neutrosophic Topological space. Let W be Pentapartitioned
Neutrosophic set over Z. Then PN-closure of W is the Intersection of PN-closed sets of (Z, tpy) containing W and is denoted
by PN-cl(W). That is PN-cl(W) =N {U/W C U and U is a PN — Closed set in (Z, tpy)}.

Remark 2.9 If W is Pentapartitioned Neutrosophic Open set in a PN Topological space(Z, Tpy), then PN-int(W)=W. If W
is Pentapartitioned Neutrosophic Closed set in a PN Topological space (Z, Tpy), then PN-cl(W)=W.

Definition 2.10® Consider(Z, tpy) a Pentapartitioned Neutrosophic Topological Space. A Pentapartitioned Neutrosophic
set R over Z is known as,

(i) PN regular open if R=PN-int [PN-cl(R)]

(ii) PN regular closed if R=PN-cl [PN-int (R)].
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Definition 2.11® Consider(Z, Tpy) a Pentapartitioned Neutrosophic Topological space. Then a Pentapartitioned
Neutrosophic set Rover Zis known as,

(i) PN-Semi Open set if and only if R CPN-cl [PN-int (R)].

(ii) PN-a& Open set if and only if R C PN-int (PN-cl (PN-int (R))).

Definition 2.12 Consider(Z, Tpy) a Pentapartitioned Neutrosophic Topological space. Then a Pentapartitioned
Neutrosophic Set Rover Zis known as,

(i) PN-SemiClosed set if and only if PN-int [PN-cl (R)]C R.

(ii) PN-« Closed set if and only if PN-cl (PN-int (PN-cl (R))) C R.

3 Results and Discussion

3.1 PN Pre Interior and PN Pre Closure of a PN set

Definition 3.1. 1 A PN set M is taken from PN Topological space (Z, Tpy). Then M is called PN Pre ClosedSet in (Z, tpy) if
and only if PN-cl [PN-int (M)]C M.

Definition 3.1.2 ?)A PN set M is taken from PN Topological space (Z, Tpy). Then M is called PN Pre Open set in (Z, Tpy)
ifand only if M CPN-int [PN-cl (M)].

Definition 3.1. 3 For any PN set M in a PN Topological Space (Z, Tpy), PN Pre-interior of M is defined as the Union of all
PN Pre Open sets contained in M. That is,

PN Pre-intM=U{D C (Z, tpy)/ D C M and D is a PN Pre Open set }

Definition 3.1. 4 For any PN set A in a PN Topological Space (Z, Tpy), PN Pre-closure of M is defined as the Intersection
of all PN Pre Closed sets containing M. That is,

PNPre-dM=n{D C (Z, tpy)/ M C Dand Disa PN Pre Closed set}

Proposition 3.1.5ConsiderM a PN set over a PN Topological space (Z, Tpy). Then

1. [PN Pre - int M]€ = PN Pre - I M€

2. [PN Pre - cl M]€ = PN Pre - int M€

Proof:

1. By consideringMas a PN set over a PN Topological space (Z, tpy),we have PN Pre - int M
=U{G/ Gisa PN Pre Open set and G C M}.

Then [PN Pre - int M]¢ = [U{G/ G isa PN Pre Open set and G C M}]“=N{G® /G is a PN Pre Closed set and G > M®}.
Taking GCas S, we get, [PN Pre - int M]¢ =N {S/ Sis a PN Pre Closed set and S O M} . Thus, [PN Pre - int M]“=PN Pre -
M€,

2. By consideringMas a PN set over a PN Topological space (Z, Tpn ). Now, PN Pre - cIM =N {H/ H is a PN Pre Closed set and H 2
M}. Then [PN Pre - cl M| = [N {H/ H is a PN Pre Closed set and H O M}]¢=U {HC/H is a PN Pre Open set and H® C
MC}. Taking H as S, we get [PN Pre - cl M]¢ = U {S/ S is a PN Pre Open set and S C MC}. Thus, [PN Pre — cl M]®=PN Pre
— int M€,

Theorem 3.1 .6 Consider (Z, tpy) a PN Topological space. Then for any two PN sets L and Q over a PN Topological space
(Z, tpn) we have, PN Pre - int (L N Q) = (PN Pre - int L) N (PN Pre - int Q).

Proof:

Let (Z, Tpn) be a PN Topological space. Let L and Q be any two PN sets over a PN Topological space (Z, tpy). By the
property of PN sets, L N Q C LandL N Q@ C Q. Then we have PN Pre - int (L N Q) C(PN Pre - int L) and PN Pre - int
(L N Q) C (PN Pre - int Q). Therefore PN Pre — int (L N Q) C (PN Pre - int L) N (PN Pre - int Q) ——(1)

Now, (PN Pre - int L) C L and (PN Pre - int Q) C Q. Then (PN Pre - int L) N (PN Pre - int Q)C L N Q. By we have PN
Pre - int [(PN Pre - int L) N (PN Pre - int Q)] C PN Pre - int (L N Q). Thus (PN Pre - int L) N (PN Pre - int Q) C PN Pre -
int (L N Q) —(2)

From (1) and (2) we get,

PN Pre - int (L N Q) = (PN Pre - int L) N (PN Pre - int Q)

Theorem 3.1 .7 Consider(Z, Tpy) a PN Topological space. Then for any two PN sets L and Q over a PN Topological space
(Z, tpn) we have, PN Pre - int (L U Q) D (PN Pre- int L) U (PN Pre - int Q).

Proof:

Consider(Z, tpy)as a PN Topological space. Let L and Q be any two PN sets over a PN Topological space (Z, Tpy). By the
property of PN setswehave L C L U Qand Q C L U Q. Then we have (PN Pre - int L) C PN Pre - int (L U Q) and (PN Pre
- int Q) C PN Pre - int (L U Q). Therefore (PN Pre - int L) U (PN Pre - int Q) CPN Pre - int (L U Q).
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Theorem 3.1 .8 Consider(Z, tpy) a PN Topological space. Then for any two PN sets L and Q over a PN Topological space
(Z, tpy) we have, PN Pre - ¢l (L U Q) = (PN Pre - cl L) U (PN Pre - cl Q).

Proof:

Consider(Z, tpy) a PN Topological space. Let L and R be any two PN sets over a PN Topological space (Z, Tpy). We have
PN Pre - cl (L U R) = PN Precl ([(L U R)€]®). Then PN Pre - cl (L U R) = [PN Pre — int (L U R)®]€. Also we have PN Pre —
cl (L U R) = [PN Pre - int (L€ N RC)]C. This implies PN Pre - cl (L U R) = [PN Pre - int (L€) N PN Preint (R€)]C. Again we
have PN Pre — cl (L U R) = [PN Pre — int(L)]€ U [PN Pre - int (R¢)]€. Thus we have PN Pre - cl (L U R) = [PN Pre - cl (L)]
U [PN Pre - int (R)].

Theorem 3.1.9 Consider(Z, tpy) a PN Topological space. Then for any two PN sets P and Q over a PN Topological space
(Z, tpn) we have, PN Pre - cl (P N Q) C (PN Pre - cl P) N (PN Pre - cl Q).

Proof:

Consider(Z, 7py) be a PN Topological space. Let P and Q be any two PN sets over a PN Topological space (Z, Tpy). By the
property of PN sets,?P N Q C Pand P N Q C Q. Then we have PN Pre - cl (P N Q)C (PN Pre - cl P) and PN Pre - cl (P N Q)
C (PN Pre - cl Q). This implies PN Pre — cl (P N Q) C (PN Pre - cl P) N (PN Pre - ¢l Q).

Definition 3.1.10 A PN set M is taken from PN Topological Space (Z, tpy). Then PN exterior of M in (Z, Tpy) is defined
as PN exterior (M) = PN -int(M©)

Definition 3.1.11 A PN set M is taken from PN Topological Space (Z, 7py). Then PN

Pre exterior of M in (Z, Tpy) is defined as PN Pre exterior (M) = PN Pre -int(M€)

Definition 3.1.12 A PN set M is taken from PN Topological Space (Z, tpy). Then PN frontier of M in (Z, Tpy) is defined
as PN frontier (M) = PN -cl(M)N PN -cl(M€)

Definition 3.1.13 A PN set M is taken from PN Topological Space (Z, tpy). Then PN Pre frontier of M in (Z, Tpy) is defined
as PN Pre frontier (M) = PN Pre -cl(M)N PNPre -cl(MF)

3.2 PN Generalized Pre Closed Set

Definition 3.2 .1 A PN set M is taken from PN Topological space (Z, Tpy). Then M is said to be a PN Generalized Pre Closed
setin (Z, tpy) if PN Pre-cl(M)C Kwhenever M C Kand Kis a PN open set.

Theorem 3.2 .2 Every PN Pre Closed set in a PN Topological space (Z, tpy)is PNGeneralized Pre Closed set.

Proof:

Let J be a PN Pre Closed set. Then PN Pre-cl(J)=J —-(i). And if / C K by (i), we get PN Pre-cl(J)C K. From definition
3.2.1, we conclude J is a PN Generalized Pre Closed set. Converse part of Theorem 3.2.2 is need not be True.

Theorem 3.2 .3 Every PN Closed set in a PN Topological space (Z, Tpy)is PN GeneralizedPre Closed set.

Proof:

Consider J be a PN Closed set. Then PN -cl(J)=J —-(i).We know, always PN -int(J)C J. This implies PN -cl(PN -
int(J))CPN -cl(J) by (i) we get, PN -cI(PN -int(J))CJ. Therefore, J is a PN Pre Closed set. Also from Theorem 3.2.2 we get, J
is a PN Generalized Pre Closed set.

Converse part of Theorem 3.2.3 is need not be True.

Example 3.2 .4 ConsiderX = {p} and E, F be two Pentapartitioned Neutrosophic sets over Xsuch that, E =
{(p, 0.5, 0.4, 0.9, 0.8, 0.7)}and F = {(p, 0.6, 0.7, 0.7, 0.3, 0.4)}. Then tpy = {0, 1, E, F} forms a Pentapartitioned
Neutrosophic Topology. Also,E€ = {(p, 0.7, 0.8, 0.1, 0.4, 0.5)}F¢ = {(p, 0.4, 0.3, 0.3, 0.7, 0.6)}. Since E and F are
PN open sets, PN-int(E)=E, PN-int(E€)=E, PN-int(F)=F, PN-int(F¢)=0, PN-cl(E) =E¢, PN-cl(E€) = E€, PN-cl(F) =1 and
PN-cl(F€) = F€.

Now T = {(p, 0.5, 0.6, 0.3, 0.7, 0.6)} is a Pentapartitioned Neutrosophic set over X. Since PN-int(7") =E, PN-cl(T)
=ECand PN-cl(PN-int(T'))=PN-cl(E)=E€. Then E€ ¢ T. Thus T is not a PN Pre Closed set. Also ECis the smallest PN Pre
Closed set containing T, therefore PN Pre-cl T=EC€. Also, T C 1 then we get PN Pre-cl T = E€ C 1, where 1 is PN Open set.
Therefore, T is a PN Generalized Pre Closed set.

Now M = {(p, 0.6, 0.5, 0.4, 0.4, 0.6)} is a Pentapartitioned Neutrosophic set over X. Since PN-int(M) =E, PN-cl(M)
=ECthen M is not a PN Closed set. And PN-cl(PNint(M))=PN-cl(E)=EC. Then E€ ¢ M. Thus M is not a PN Pre Closed
set. Also ECis the smallest PN Pre Closed set containing M, therefore PN Pre-cl M=E€. Also, M C 1 then we get PN Pre-cl
M = E€ C 1, where 1 is PN Open set. Therefore, M is a PN Generalized Pre Closed set.

Definition 3.2.5 A PN set Mis taken from PN Topological space (Z, Tpy). Then M is called PN Generalized Pre Open set
in (Z, tpy) if K CPN Pre-int(M) whenever K C Mand Kis a PN closed set.

Example 3.2.6 Consider X = {p} and D,E be two PentapartitionedNeutrosophic sets over Xsuch that,
D= {(p,04,0.3,0.6,0.7,0.5) }and E = {(p, 0.5, 0.5, 0.5, 0.4, 0.2)}. Then tpy = {0, 1, D, E'} forms a Pentapartitioned
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NeutrosophicTopology. Also,D¢ = {(p, 0.5, 0.7, 0.4, 0.3, 0.4)}E€ = {(p, 0.2, 0.4, 0.5, 0.5, 0.5)}. SinceD and E are PN
open sets, PN-int(D)=D, PN-int(D®)=D, PN-int(E)=E, PN-int(E€)=0, PN-cl(D) =D, PN-cl(D€) = D¢, PN-cl(E) =1 and PN-
I(E€) = E€.

Now M = {(p, 0.7, 0.5, 0.6, 0.1, 0.3)} is a Pentapartitioned Neutrosophic set over X. Since PN-int(M) =D, PN-cl(M)
=1 and PN-int(PN-cl(M))=PN-int(1)=1. Then M C 1.Thus M is a PN Pre Open set. Also M is the largest PN Pre Open set
contained in M, therefore PN Pre-int M=M. Hence, if M C U then we get PN Pre-int M C U , where U is PN Closed set.
Therefore, M is a PN Generalized Pre Open set.

Remark 3.2.7 Complement of a PN Generalized Pre Closed set is PN Generealized Pre Open set and viceversa.

Theorem 3.2.8 Every PN Pre Open set in a PN Topological space (Z, Tpy) is PNGeneralized Pre Open set.

Proof:

LetJ be a PN Pre Open set. Then PN Pre-int(J)=J —-(i). Andif M C J by (i), we get M CPN Pre-int(J). Thus we conclude
J is a PN Generalized Pre Open set. Converse part of Theorem 3.2.7 is need not be True.

Theorem 3.2.9 Every PN Open set in a PN Topological space (Z, tpy)is PN GeneralizedPre Open set.

Proof:

Let J be a PN Open set. Then PN -int(J)=J —-(i).We know, always / CPN -cl(J). This implies PN -int(J)CPN -int(PN
-cl(J)) by (i) we get, J CPN -int(PN -cl(J)). Therefore, J is a PN Pre Open set. Also from Theorem 3.2.8 of this section we get,
J is a PN Generalized Pre Open set. Converse part of Theorem 3.2.8 is need not be True.

Example 3.2.10 ConsiderX = {p} and E, F be two Pentapartitioned Neutrosophic sets over Xsuch that, E =
{(p, 0.5, 0.4, 0.9, 0.8, 0.7)}and F = {(p, 0.6, 0.7, 0.7, 0.3, 0.4)}. Then tpy = {0, 1, E, F} forms a Pentapartitioned
Neutrosophic Topology. Also,E€ = {(p, 0.7, 0.8, 0.1, 0.4, 0.5)}F¢ = {(p, 0.4, 0.3, 0.3, 0.7, 0.6)}. Since E and F are
PN open sets, PN-int(E)=E, PN-int(E€)=E, PN-int(F)=F, PN-int(F€)=0, PN-cl(E) =E€, PN-cl(E€) = E€, PN-cI(F) =1 and
PN-cl(F€) = F€.

Now R = {(p, 0.5, 0.5, 0.5, 0.5, 0.5)} is a Pentapartitioned Neutrosophic set over X. Since PN-int(R) =E, PN-cl(R)
=E€and PN-int(PN-cl(R))=PN-int(E€)=E. Then R Z E. Thus R is not a PN Pre Open set. Also E is the largest PN Pre Open set
containied in R, therefore PN Pre-int R=E. Also, 0 C R then we get 0 C E=PN Pre-int R, where 0 is PN Closed set. Therefore,
Ris a PN Generalized Pre Open set.

Now S ={(p, 0.7, 0.7, 0.3, 0.5, 0.6)} is a Pentapartitioned Neutrosophic set over X. Since PN-int(S) =E, PN-cl(S) =Ethen
Sis not a PN Open set. And PN-int(PNcl(S))=PN-int(E€)=E. Then S € E. Thus S is not a PN Pre Open set. Also E is the largest
PN Pre Open set containied in S, therefore PN Pre-int S=E. Also, 0 C S then we get 0 C E=PN Pre-int S, where 0 is PN Closed
set. Therefore, S is a PN Generalized Pre Open set.

Definition 3.2.11 The PN Generalized Pre-interior of any PN set M in a PN Topological Space (Z, tpy) is defined as the
Union of all PN Generalized Pre Open sets Contained in M and denoted by PN Generalized Pre - int M.

That is, PN Generalized Pre - int M = U {K C (Z, tpy)/ K C M and K is a PN Generalized Pre Open set}

Definition 3.2.12 The PN Generalized Pre-closure of any PN set M in a PN Topological Space (Z, tpy) is defined as the
Intersection of all PN Generalized Pre Closed sets ContainingM and denoted by PN Generalized Pre — cIM.

That is, PN Generalized Pre - clM = U {K C (Z, 1py)/ M C K and K is a PN GeneralizedPre Closed set}

Proposition 3.2.1 3 Let J and K be two PN sets in a PN Topological Space (Z, 7py).Then we have the following results.

(i) J C PN Generalized Pre -cl (J).

(ii) J is a PN Generalized Pre Closed set in (Z, tpy) if and only if PN Generalized Pre -cl (J) = J.

(iii) PN Generalized Pre — cl(PN Generalized Pre — cl(J)) = PN Generalized Pre — cl(J)

(iv) If J C K then PN Generalized Pre -cl (/) C PN Generalized Pre -cl (K).

Proof:

(i) By Definition 3.2.11, PN Generalized Pre -cl (J) = N {S/ S is a PN Generalized PreClosed set and J C S}. This implies
J C PN Generalized Pre -cl (J). Thus (i) holds.

(ii) Suppose PN Generalized Pre -cl (J) = J. Then U {R/ R is a PN Generalized Pre Closed set and J C R} =J. This implies
that J is a PN Generalized Pre Closed set in (Z, tpy).

Conversely, suppose J is a PN Generalized Pre Closed set in (Z, tpy). Then U{R/ R is a PN Generalized Pre Closed set and
J C R} =J. Therefore, by Definition 3.2.11, PN Generalized Pre -cl (/) = J. Thus (ii) holds.

(iil) For any PN set J, PN Generalized Pre -cl (J) is a PN Generalized Pre Closed set in (Z, Tpy). Using (ii) we get, PN
Generalized Pre -cl (PN Generalized Pre -cl (J)) = PNGeneralized Pre -cl (J). Thus (iii) holds.

(iv) LetJ C K. ThenJ C K C PN Generalized Pre -cl (K). From this we get / C PN Generalized Pre -cl (K). This implies
PN Generalized Pre -cl (J) CPN Generalized Pre -cl (PN Generalized Pre -cl (K)). Therefore by (iii) of this proposition PN
Generalized Pre -cl (PN Generalized Pre -cl (K)) = PN Generalized Pre -cl (K). Hence we get PN Generalized Pre -cl (J)C PN
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Generalized Pre -cl (K). Thus (iv) holds.

Proposition 3.2.1 4 Consider J and Kthe two PN sets in a PN Topological Space (Z, Tpy ). Then we have the following results.

(i) PN Generalized Pre -int (J) C J.

(ii) J is a PN Generalized Pre Open set in (Z, tpy) if and only if PN Generalized Pre -int (J) = J.

(iii)PN Generalized Pre -int (PN Generalized Pre -int (J)) = PN Generalized Pre -int (J)

(iv) If J C K then PN Generalized Pre -int (J) C PN Generalized Pre -int (K)

Proof:

(i) By Definition 3.2.12, PN Generalized Pre -int (J) = N{K/ K is a PN Generalized PreOpen set and K C J}. This impliesJ C
PN Generalized Pre -int (/). Thus (i) holds.

(ii) Suppose PN Generalized Pre -int (J) = J. Then U {K/ K is a PN Generalized Pre Open set and K C J}=J. This implies
that J is a PN Generalized Pre Open set in (Z, Tpy).

Conversely, suppose J is a PN Generalized Pre Open set in (Z, tpy). Then U {K/ K is a PN Generalized Pre Open set and
K C J} =J. Therefore, by Definition 3.2.12, PN Generalized Pre -int (J) = J. Thus (ii) holds.

(iii) For any PN set J, PN Generalized Pre -int (J) is a PN Generalized Pre Open setin (Z, tpy). Using (ii) we get, PN
Generalized Pre -int (PN Generalized Pre -int (J)) = PN Generalized Pre -int (J). Thus (iii) holds.

(iv) LetJ C K. Then PN Generalized Pre -int (/) C J C K. From this we get PN Generalized Pre -int (/)C K. This implies
PN Generalized Pre -int (PN Generalized Pre -int (/)) C PN Generalized Pre -int (K). Therefore by (iii) of this proposition PN
Generalized Pre -int (PN Generalized Pre -int (J)) = PN Generalized Pre -int (J). Hence we get PN Generalized Pre -int (J)C
PN Generalized Pre -int (K). Thus (iv) holds.

Theorem 3.2.1 5 Let G be a PN Generalized Pre Closed set in (Z, tpy) and G C H C PNPre -cl (G), then H is a PN
Generalized Pre Closed setin (Z, tpy).

Proof:

Let G be a PN Generalized Pre Closed set in (Z, tpy). Then PN Pre -cl (G) C R whenever G C R where R is a PN Open set
in (Z, tpy). Now by hypothesis, G C H C PN Pre -cl(G). This implies H C PN Pre -cl (G) C R. Also PN Pre -cl (H) C PN
Pre -cl (PN Pre -cl (G)) = PN Pre -cl (G). Thus we get, PN Pre -cl (H)CPN Pre -cl (G)C R. Hence PN Pre -cl (H)C R whenever
H C R. Therefore, H is a PN Generalized Pre Closed set in (Z, tpy).

Theorem 3.2.16 Consider J a PN Generalized Pre Open set in (Z, tpy) and PN Pre -int(J/)C L C J, then L is a PN
Generalized Pre Open setin (Z, tpy).

Proof:

Consider J a PN Generalized Pre Open setin (Z, tpy). Then H C PN Pre -int (/) whenever H C J where H is a PN Closed
setin (Z, tpy). Now by hypothesis, PN Pre -int (/)C L C J. This implies H CPN Pre -int (J) C L Also PN Pre -int (L) D
PN Pre -int (PN Pre-int (/))=PN Pre -int (J). Thus we get PN Pre -int (L) DPN Pre -int (/)2 H. HencePN Pre -int (L)2 H
whenever L O H. Therefore, L is a PN Generalized Pre Open setin(Z, tpy).

Proposition 3.2.1 7 Consider J a PN set over a PN Topological space (Z, tpy). Then

(i) [PN Generalized Pre - int J]¢ = PN Generalized Pre - clJ¢

(ii) [PN Generalized Pre - cl J]€ = PN Generalized Pre — int J¢

Proof:

(i) Consider J a PN set over a PN Topological space (Z, Tpy). Now, PN Generalized Pre - int J = U{H/ H is a PN Generalized
Pre Open set and H C J}. Then [PN GeneralizedPre - int J]€ = [U {H/ H is a PN Generalized Pre Open set and H C J}]¢=
N {HC/H s a PN Generalized Pre Closed set and H® D JC}. Taking HC as R, we get, [PN Generalized Pre — int J]® = N{R/ R is
a PN Generalized Pre Closed set and R D J€ }. Thus, [PN Generalized Pre - int J/]°=PN Generalized Pre - cl JC.

(ii) ConsiderJ a PN set over a PN Topological space (Z, Tpy). Now, PN Generalized Pre - cl J = N{G/ G is a PN Generalized
Pre Closed setand G D J}. Then [PN Generalized Pre - ¢l J]€ = [N {G/ G is a PN Generalized Pre Closed setand G D J}]€ =
U {G®/ G is a PN Generalized Pre Open set and G¢ C J¢}. Taking GCas R, we get, [PNGeneralized Pre - cl J]® = U{R/ R is a
PN Generalized Pre Open set and R C JC}. Thus, [PN Generalized Pre — cl J]°=PN Generalized Pre - int JC.

Theorem 3.2.1 8 In a PN Topological Space (Z, tpy), Intersection of two PN GeneralizedPre Closed Set is again a PN
Generalized Pre Closed set.

Proof:

ConsiderS and R be two PN Generalized Pre Closed Sets. Then PN Pre -cl (S) C M whenever S C M where M is a PN
Open setin (Z, Tpy) andPN Pre -cl (R) C M whenever R C M where M is a PN Open set in (Z, Tpy).PN Pre - cl (S N R)C
(PN Pre - c1 S) N (PN Pre - cl R). Since PN Pre -cl (§)C M and PN Pre -cl (R) C M we get, PN Pre - cl (S N R) CPNPre —
cl(S) NPNPre — cl(R)C M whenever S N R C M where M is a PN Open setin (Z, Tpy).Thus S N Ris a PN Generalized Pre
Closed set.
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Theorem 3.2.19 In a PN Topological Space (Z, Tpy), Union of two PN Generalized PreOpen Set is again a PN Generalized
Pre Open set.

Proof:

ConsiderG and H be two PN Generalized Pre Open Sets.Then M C PN Pre -int (G) whenever M C G where M is a PN
Closed setin (Z, tpy) andM C PN Pre -int (H) whenever M C H where M is a PN Closed setin (Z, tpy).PN Pre - int (G U H)
D (PN Pre - int G) U (PN Pre - int H). Since M C PN Pre -int (G) and M C PN Pre -int (H) we get, M C(PN Pre - int G) U
(PN Pre - int H) C PN Pre -int (G U H) whenever M C G U Hwhere M is a PN Closedset in (Z, Tpy). Thus G U His a PN
Generalized Pre Open set.

Definition 3.2.20 A PN set M is taken from PN Topological Space (Z, Tpn). Then PN Generalized Pre frontier of M in
(Z, tpy) is defined as PN Generalized Pre frontier (M) = PN Generalized Pre -cl(M)N PN Generalized Pre -cl(M©)

Definition 3.2.21 A PN set M is taken from PN Topological Space (Z, tpy). Then PN Generalized Pre exterior of M in
(Z, tpy) is defined as PN Generalized Pre exterior (M)= PN Generalized Pre -int (MC).

4 Conclusion

The Pentapartitioned Neutrosophic Generalized Pre Open and Closed sets are defined in this study. In order to comprehend the
concept of Pentapartitioned Neutrosophic Generalized Pre Open and Closed sets, numerous theorems and propositions were
also investigated. Additionally, the exterior and frontier of a Pentapartitioned Neutrosophic set were the subject of this study.
This will lead to further the investigation of generalized set continuity and connectedness in Pentapartitioned Neutrosophic
Topological spaces.
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