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Abstract: Pentapartitioned Neutrosophic Pythagorean Topological Spaces (PNP-Top-Spaces) provide an
effective mathematical framework for handling uncertainty, indeterminacy, inconsistency, contradiction, and
ignorance in complex decision-making and information systems. Motivated by the development of generalized
open sets in neutrosophic topology, this paper introduces and studies the concepts of Pentapartitioned
Neutrosophic Pythagorean Semi-a-open (PNPSa-open) and PNPSa-closed sets. Fundamental definitions are
established, and several basic properties and characterizations of these sets are obtained. The relationships
between PNPSa-open sets and existing classes of PNP open, a-open, semi-open, and closed sets are
investigated, and inclusion relations among these classes are discussed. Using these newly defined sets, the
notions of PNPSa-continuous, PNPSa-irresolute, PNPSa-open, PNPSa-closed, and PNPSa-homeomorphic
mappings are introduced. Various properties and characterizations of these mappings are derived by using
PNPSa-open and PNPSa-closed sets. Several fundamental properties concerning preservation and composition
of mappings are established. In addition, relationships among ordinary continuous mappings, PNPSa-
continuous mappings, and PNPSa-irresolute mappings are examined. The behavior of PNPSa-open and
PNPSa-closed mappings under composition and homeomorphic equivalence is also investigated.
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PNPSa-continuous mapping, PNPSa-irresolute mapping, PNPSa-open mapping, PNPSa-closed mapping,
PNPSa-homeomorphism

Introduction

The theory of neutrosophic sets, introduced by Smarandache, has become an important framework for modeling
uncertainty, indeterminacy, and inconsistency encountered in real-world problems. By incorporating the
independent components of truth-membership, indeterminacy-membership, and falsity-membership,
neutrosophic sets provide a more comprehensive representation of uncertain information than classical fuzzy
and intuitionistic fuzzy models. Consequently, neutrosophic topology has emerged as an active area of research,
leading to the introduction of numerous generalized topological concepts and mappings that extend classical
topological theory.

Among the recent developments, Pythagorean fuzzy sets have attracted considerable attention due to their
greater flexibility in handling uncertainty by allowing the squared sum of membership and non-membership
degrees to be bounded by one. The integration of neutrosophic and Pythagorean concepts has given rise to
Pentapartitioned Neutrosophic Pythagorean Sets (PNP-sets), which provide a richer mathematical structure for
representing complex information. These sets partition uncertainty into five independent components, enabling a
more refined description of positive, neutral, contradictory, incomplete, and negative information. Such an
extension has opened new directions for the study of topological structures under highly generalized uncertainty
environments.
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The investigation of generalized open sets occupies a central position in topology because they provide deeper
insights into continuity, separation axioms, compactness, connectedness, and decomposition of mappings. Since
the introduction of a-open sets by Njastad, many generalized open sets, including semi-open, pre-open, B-open,
regular open, generalized a-open, and their corresponding closed sets, have been studied extensively in classical,
fuzzy, intuitionistic fuzzy, and neutrosophic topological spaces. These generalized classes have significantly
enriched the theory of continuous and irresolute mappings and have found applications in decision analysis,
information systems, artificial intelligence, and uncertainty modelling.

Motivated by these developments, this paper introduces and investigates a new class of generalized open sets,
called Pentapartitioned Neutrosophic Pythagorean a-open sets (PNPSa-open sets), in Pentapartitioned
Neutrosophic Pythagorean Topological Spaces (PNPS-Top-Spaces). The proposed class extends several existing
notions of generalized openness and provides a broader framework for studying topological properties in
pentapartitioned neutrosophic environments. Fundamental properties of PNPSa-open and PNPSa-closed sets are
established, together with their relationships with other generalized open and closed sets already available in the
literature.

Furthermore, based on the newly introduced PNPSa-open sets, several important classes of mappings are
defined and studied, namely PNPSa-continuous mappings, PNPSa-irresolute mappings, PNPSa-open mappings,
PNPSa-closed mappings, and PNPSa-homeomorphisms. Characterizations of these mappings are obtained
through inverse images and direct images of PNPSa-open and PNPSa-closed sets. Various preservation results,
equivalent conditions, composition properties, and interrelationships among these mappings are also established,
thereby extending several well-known results from classical topology and neutrosophic topology to the
framework of Pentapartitioned Neutrosophic Pythagorean Topological Spaces.

The results presented in this paper contribute to the theoretical development of generalized neutrosophic
topology by providing a unified framework for studying generalized openness and continuity in PNPSTSs. It is
expected that the concepts introduced here will serve as a foundation for further investigations into separation
axioms, compactness, connectedness, quotient spaces, decomposition of mappings, and applications of
Pentapartitioned Neutrosophic Pythagorean structures in intelligent decision-making, information sciences, data
analysis, and computational uncertainty.

2. Preliminaries

Definition 2.1.Let X be a universe. A Pentapartitioned Neutrosophic Pythagorean (brieﬂy PNP —set) set M
with T, F, C, and U as dependent neutrosophic components and I as an independent component for M on X is
an object of the form M ={(xT,.C,.1,,U,.F,):xeX}|where T,+F, <l C,+U, <1 and

(T,,) +(Cy, ) +(1,,) +(U,, ) +(F, ) <3. We note that T, (x) is the truth membership, C,, (x) is
contradiction membership, U,, (x) is ignorance membership, F,, (x) is the false membership, and 7,, (x) is an

unknown membership.

Definition 2.2. Let X be a non-empty set. A PNP-setM over X characterizes each element
xin X: a truth membership function 7},,a contradiction membership function C,,,an ignorance membership
function G,,, unknown membership function U,, and a false membership function F,,, such that for each x in
X T,+C,+G,+U, +F, <5

Definition 2.3. The complement of a PNP-se¢ M on X denoted byM® and is defined as
M ={{xF, (x).U, (3).1-G, (x),Cyy (x). T, (x)) s € X},

Definition 2.4. Let M ={(xT, (x),C\ (x).G) (x),U, (x).F, (x)) - x € X} and

0= {<x T, (x),CQ (x),GQ (x),UQ (x),FQ (x)> X € X} are PNP-sets Then

189



International Conference on Research in Engineering, Technology, and Science (ICRETS), July 09-12, 2026, Batumi/Georgia

MU~ {<x,max(T/Z (x),TQ (x)),max(CM (x),CQ (x)),min(GM (x),GQ (x))> e X}

U, x),U (x)),min(FM (x)

MNO :{<x,min(TM (x).7, (x)).m

min(

(
max(UM (x) 0 (x))max(FM

Definition 2.5. A pentapartitioned neutrosophic Pythagorean topology on a nonempty set X is a family T, of
PNP-sets in X satisfying the following axioms

(1) 0,1eT,,
2) M, M, €T,,, for any M,,M, €T,
3) LJieI M, €T, forany {M,:iel}cT,,
The pair (X, T, ) is called a PNP-Top -Space.

PNP

Definition 2.6. Let (X, T, ) bea PNP-Top-Space and M e T, .. Then Mis called a PNP-open set in X.
The complement of a PNP-open set M is called a PNP-closed set in X and it is denoted by M°.

Definition 2.7.Let (X, T, )be a PNP-Top -Space and
M = {<x,TM (x).Cy (x).G,, (x).U, (x),F, (x)):x e X} bea PNP-set in X. Then the PNP-interior and the

PNP —closure of M are denoted by PNP—Int(M) and PNP —CI(M) respectively and are defined as follows.

PNP—Int(M) = ﬂ{Q :Qis a PPNP-open set and M < Q} and
ENP-CI(M) =U{K:K is a PNP-closed set and K = M}

Theorem 2.8.Let (X,T,,)be a PNP-Top-Space and let M and Q be PNP-setsubset of X. Then the

following statements hold.

i) PNP-Int(M) isa PNP-open set in X.

ii) PNP-Int(¢)=¢ and PNP-Int(X)=X

iii) PNP-CI(M) is a PNP-closed set in X.

iv) BNP-Cl(¢) =¢ and PNP-CI(X)=X

v) Mis PNP-open set if and only if M = PNP-Int(M)
vi) Mis PNP-closed set if and only if M = PNP-CI(M)

viii) PNP-CI[ PNP-CI(P) | = PNP-CI(M)
ix) McQ implies that PNP-Int(M) < PNP-Int(Q)
x) McQ implies that PNP-CI(M) < PNP-CI(Q)

xi) ENP-Int(MNQ) = eNP-Int(M) ][ ENP-Int(Q)]
xii) PNP-CI(MNQ)< [ eNP-CI(M) |N[ PNP-CI(Q)]
xiii) [ PNP-Int (M) |U[ PNP-Int(Q) | < PNP-Int(MUQ)

(
(
(
(
(
(
(vii) PNP-Int[ PNP-Int(P)] = PNP-Int(M)
(
(i
(
(
(x
(

Definition 2.9.Let (X, T,,.) be a PNP-Top-Space and M be a PNP-set. M is said to be a Pentapartitioned

Neutrosophic Pythagorean Pre -open (briefly PNPP—open) set if M < PNP-Int(ENP-CI(M)).
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PNP PNP

The family of all PNPP-opensets in(X,T,,)is denoted by PNPP-O(X,T,.). The complement of a

PNPP -open set is called a Pentapartitioned Neutrosophic Pythagorean Pre —closed (brieﬂy PNPP —closed) set
in X.

Definition 2.10.Let (X,T,.) be a PNP-Top-Space and M be a PNP-set. M is said to be a
Pentapartitioned ~ Neutrosophic Pythagorean Semi -open (briefly PNPS—open ) set if
M PPNP-CI(PNP-Int(M)). The family of all PNPS-open sets in (X, T, )is denoted by PNPS-O(X,T,).

The complement of a PNPS-openis called a Pentapartitioned Neutrosophic Pythagorean
Semi ~closed (briefly PNPS —closed) set in X.

Definition 2.11.Let (X,T,,) be a PNP-Top-Space and M be a PNP-set. M is said to be a
Pentapartitioned Neutrosophic Pythagorean oL —open (bn’eﬂy PNPo. —open) set if

Mc PNP-Int(PPNP-CI(PNP-Int(M))). The family of all PNPo.-opensets in (X,T,,) is denoted by

PNPa. -O(X, T, ). The complement of a PNPo.-open set is called a Pentapartitioned Neutrosophic
Pythagorean o —closed (brieﬂy PNPo. —closed) set in X.

Proposition 2.12. A PNP-open subset M of a PNP-Top-Space (X,T,,) is a PNPo.—open set in X if and
only if M isa PNPS-open set and PNPP -open set.

Definition 2.13. Let (X, To) be a PNP-Top -Space and
M = {<x T, (x),CM (x),GM (x),UM (x),FM (x)> xe X} be a PNP-set in X. Then the PNPa —interior and

the PNPo —closure of M are denoted by PNPo. -Int (M) and PNPo —Cl(M), and are defined as follows.

PNPo. —Int (M) = U{Q :Qis a PNPa —-open set and Q < M} and
ENPa. ~CI(M) =N{K:K is a PNPa. --¢losed set and M c K}

Theorem 2.14.Let (X,T,.) be a PNP-Top-Space and M be a PNP-setin X.Then M is a
PNPa-openset in X if and only if there exists a PNP-open set Q in X such that
Q = M ¢ pNp-Int(ENP-CI(Q)).

Proof. Let M be a PNPa.-open setin X. Then Mc PNP-Int[ PNP-CI(PNP-Int(M))]. Then this implies
that PNP-Int(M)C Mc PNP-Int| PNP-CI(PNP-Int(M))]. Let Q=PNP-Int(M). Then there exists a

PNP-open set Q such that Q € M PNP —Int[PNP —Cl(Q)].

Conversely, suppose that there is a PNP-openset Q such that Q< Mc PNP—Int[PNP -CI(Q)]. Then
Q=PNP-Int(Q) = ENP-Int(M).  Hence ~ PNP-CI(Q)< PNP-CI(ENP-Int(M)),then ~ we  obtain
PNP-Int(PNP-CI(Q)) = PNP-Int[ PNP-CI(PNP-Int(M))].  But by  hypothesis, ~we  have
Q cMc PNP-Int[ PNP-CI(Q)]. Then Mc ENP —Int[PNP -Cl(pNp —Int(M))J. Therefore, M is a

PNPa —open set in X.

Theorem 2.15. The union of any family of PNPo —open sets in a PNP-Top —Space (XoTpr) is a PNPo —open

setin X.
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Proof. Let {M, :i e} be a family of PNPa.-open sets in X. Then M, ¢ PNP—Int(PNP ~Cl(ENP-Int(M, ))),

for cach iel Since |J_ PNP-Int(M,)c BNp-Tnt(|J, M;) and J_ENP-CI(M;)c BNR-CI({J_M,).
We have [ J._ M, cJ,_, PNE-Int (NP -Cl(PNP-Int(M, ))) cBNp-Tnt (| J,  BNP-CI(ENP-Tnt(M,)))

c enp-Int( e -CI(|J, , ve-Int (M,))) PNP—Int(PNP—Cl(PNP—Int(UielMi ))) Hence, we conclude that

U]_EIMi isa PNPa —open set in X.
Theorem 2.16. Let (X, T, )be a PNP-Top -Space. Then the following statements hold.

(i) Every PNP-open (resp. PNP—closed) setisa PNPo-open (resp. PNPa —closed) set.
(ii) Every PNPo.—open (resp. PNPo.—closed) set is a PNPS-open (resp. PNPS -closed) set.
(iii) Every PNPa.-open (resp. PNPo.—closed) set is a PNPP-open (resp. PNPP—closed) set.

Lemma 2.17. Let (X, T, )be a PNP-Top -Space and let M be a PNP-set in X.

(i) If M isa PNP-open set, then PNPS-CI(M )= PNP~Int(PNP-CI(M)).

(if) PNPS-Int(PNP-CI(M ) = PNP-CI(PNP - Int (PNP-CI(M ))).

3. PNPSa-Open Sets in Pentapartitioned Neutrosophic Pythagorean Topological Spaces

Definition 3.1. Let (U,J,,,) bea PNP-Top-Space and M be a PNP-set. M is said to be a Pentapartitioned
Neutrosophic Pythagorean semi o -open (brieﬂy PNPSo —open) set if there exists a PNPa -open set H in
U such that H € M < PNP —CZ(H) or equivalently if M c PNP—CI(PNPa —Int(M)). The family of all

’ ™ PNP

PNPSo. —open sets in (U, J,,, ) is denoted by PNPSo.-O(U,3J,,,). The complement of a PNPSo-open set is

called a Pentapartitioned Neutrosophic Pythagorean semi o —closed (brieﬂy PNPSou —closed) setinU.

Theorem 3.2. Let (U,3,,.) bea PNP-Top -Space.

2 ™PNP

(i) Every PNP-open (resp. PNP-closed) setis a PNPSa.-open (resp. PNPSo.—closed ) set.
(ii) Every PNPo.—open (resp. PNPa.-closed ) set is a PNPSo.-open (resp. PNPSa.-closed ) set.

Theorem 3.3.Let (U,J,,) be a PNP-Top-Space and M be a PNP-set. The following properties are

> ~PNP

equivalent:
(i) MePNPSA-O(U, 3, )
(if) There existsa ENP-open set H such that H < M < PNP-CI(PNP-Int(PNP-CI(H ))).

(iii) M < PNP-CI( NP - Int (BNR - CI (PP - It (M) )

Proof. (i)=(ii). Let M be a PNPSa.-open set in (U, 3, ). Then there esxists a PNPo.—open set Q such

that Q < M < PNP-CI(Q). Hence there exists a PNP-open G such that G < Q < PNP-Int(PNP-CI(G))

(by Theorem 2.14). Therefore, PNP-CI(G)< PNP-CI(Q) < PNP-CI (PNP —Int(PNP—Cl(G))). This implies
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that PNP—CI(Q)gPNP—CI(PNP—Int(PNP—Cl(G))). Then we obtain GcQc M < PNP-CI(Q)c

PNP—CI(PNP-Int(PNP—CZ(G))). Therefore, Gc M c PNP-CI(PNP—Int(PNP-Cl(G))), for  some

PNP-open set G.

(ii) = (iii). Suppose that there exists PNP—open set G such that G = M < PNP-CZ(PNP —Int(PNP-Cl(G))),
We know that BNP-Int(M)c M. On the other hand, G ¢ PNP-Int(M) since PNP-Int(M) is the largest

PNP-open  set contained in M.  Hence PNP-CI(G) < PNP-CI(ENP-Int(M)).  Then
PNP - Int (PNP-CI(G)) € PNP-Int(PNP-CI(PNP-Int (M))). Therefore, we obtain
BN - CI (NP - Int (NP -CI(G))) € BNP-CI( PNP - Int (PP -CI(BNP -t (M)))).  But by  hypothesis,
M < PNP-CI(PNP-Int(PNP-CI(M))). Hence M < PNP-CI(PNP-Int(PNP-CI(G))) =

PNP—Cl(PNP—[nt(PNP—C[(PNP—[nt(M)))). Then M PNP—Cl(PNP—Int(PNP—Cl(PNP—Int(M)))).

(iii) = (i).Let M c PNP—CI(PNP—Int(PNP—CZ (BNP-Int(M )))) To prove Mis PNPSo-open set. Let
Q= PNP-Int(M); we know that PNP-Int(M)c M. We need to prove M < PNP-CI(PNP-Int(M)). Since
PP - Int ( PNP~CI (PN~ Int (M ))) € PNE ~CI(PNP~Int (M )).So PNP~CI(PNP~Int (NP -CI (NP - Int (M))))
c PNP—CZ((PNP -CI(PNp —Int(M)))) = PNP-CI(BNP-Int(M)). But by hypothesis Mc
PNP —CZ(PNP —Int(PNP—Cl(PNP—Int(M)))). Hence, M < PNP—CI((PNP —Int(PNP—Cl(PNP—Int(M)))))

< PNP-CI(ENP-Int(M)). This implies M < ENP~-CI(BNP-Int(M)). Thus, there exists a PNP—open set, say

0, such that Q< M < PNP-CI (M ) On the other hand, Q is a PNPa—open set (since Q isa PNP-open set).
Hence M isa PNPo —open set in U.

Corollary 3.4.Let (U,J,,,) bea PNP-Top -Space and M be a PNP-set. Then the following statements are

equivalent:
(i) M bea PNPSa —closed set.
(ii) There exists a PNP—closed set H such that PNP —Int(PNP—Cl(PNP —Int(H))) cMcH.

(iii) PNP-Im(PNP—C[(PNP-Int(PNP—CZ(M)))) cM.

Proof. (i) = (ii).Let M be a PNPSa-closed setin (U,3,,,). Then M isa PNPSo.-open setin U. Hnce,

» ~PNP

by Theorem 3.3, there is a PNP-open set Qsuch that Q c M < PNP—CZ(PNP-Int(PNP-CI(Q))). Hence
(PNP—C[(PNP-Im‘(PNP—C[(Q))))C c (MC)C co’ = PNP—Int(PNP—CZ(PNP—Int(QC))) M c Q°. Put
H=0C. Then Hisa PNP-closed setin U. This implies that PNP—Int(PNP—Cl(PNP—Int(H)))gM cH,

for some PNP-closed set H in U.

(ii) = (iii). Assume there exists a PNP-closed set O such that PNP —Int(PNP—Cl(PNP —Int(Q))) cMcQ,
but PNP-CI(M )is the smallest PNP-closed set containing M. Then PNP-C/(M )< O, and therefore, we get
PNP - Int (ENP-CI (M) < ENP-Int (Q). Thus PNP-CI(PNP-Int (PNP -CI(M ))) < PNP~CI(PNP~Int(Q)). Then
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this implies PNP-Int ( PNP —CI(PNP - Int (NP —CI(M)))) C PNP-Int ( PNP -CI (NP - Int (Q))) c M. Theefore we

obtain pNP —Int(PNP -Ci(Pxe —]nt(PNP—Cl(M)))) c M.

(iii)=(i). Assume that PNP—Int(PNP—Cl(PNP—Int(PNP—Cl(M)))) cM.Then it follows that
M€ < (PNP—Int(PNP—Cl(PNP—Int(PNP—CI(M)))))C = PNP—CZ(PNP—[nt(PNP—CI(PNP—]nt(MC)))). Therefore, we

obtain M€ c PNP—CI(PNP—Int(PNP—CI(PNP—[m(M(')))). Hence M€ is a PNPSo.-open setin U.Thus M is a

PNPSa. —closed setin U.

S )is a

Theorem 3.5. The union of any family of PNPSo -opensets in a PNP-Top-Space (U
PNPSa. —open set in U.

Proof. Let Q={M, :AeA} be a family of PNPSo.-open sets in (U,3J,,,).Since for each AeA, M, is
PNPSa.—open set, there exists a PNPo.—open set Q, in U such that O, ¢ M, < PNP-CI(Q, ). This implies

that UMAQA <, M, cl, me-Cl(o)c PNP—C](UAEAQA)‘ By Theorem 213, [J, 0O, s
PNPa. —open set in U. Therefor, UQ = UXEA M, isa PNPSo—open setin U.

Proposition3.6. The intersection of any family of PNPSo -closed sets in a PNP-Top -Space (U,J,,,)is a
PNPSo—closed set in (U, 3, ).

Proof. This follows directly from Theorem 3.5.

Definition 3.7.Let M = {<x,TM (x),CM (x),GM (x),UM (x),FM (x)> ixe X} be a PNP-set in a
PNP-Top -Space (U,3J,,,). Then the PNPSo -interior and the PNPSo-closure of M are denoted by
PNPSa —Int(M) and PNPSa —CI(M), and are defined as follows.

PNPSo.-Int(M) =U{Q: Q is a PNPSa -open set and Q = M} and
PNPSo.—CI(M) =N{K : K is a PNPSa. --¢losed set and M c K}

Theorem 3.8. Let (U,J,,,) bea PNP-Top -Space and M be PNP-setin U. Then the following statements

» ~BENP

are true:

i) PNPSa.—Int (M) =M if and only if M is PNPSo.—-open set.

ii) PNPSaL=CI(M)=M ifand only if M is PNPSo -closed set.

(iii) PNPSa-Int(M )is the largest PNPSo.—open set contained in M.
(iv) BNPSa~CI(M ) is the smallest PNPSo.—closed set containing M.

Proof. (i), (ii), (iii) and (iv) are obvious.

Theorem 3.9.Let (U,J,,) be a PNP-Top-Space and M be a PNP-setin U. Then the following

statements are tru

(i) enpsa-Int(1,,-M)=1,,—(PNPSa-CI(M)).
(i) PNPSQL-CI(1,, — M) =1, —(PNPSo. - Int (M)).

194



International Conference on Research in Engineering, Technology, and Science (ICRETS), July 09-12, 2026, Batumi/Georgia

Proof. (i) By definition, PNPSa.-CI(M)={K:K is a PNPSa. --¢losed set and M = K}

- —(PNPSOL —CI(M)) =1,,—N{K : K is a PNPSo. - <losed set and M < K}
=U{l,,, —K : K is a PNPSa. ~closed set and M = K} =U{Q:0 c1,,—M, Q is a PNPSo.—open set }
= PNPSou=Int (1, —M).

(ii) The proof is similar to (1)

Theorem 3.10. Let (U,J,,,) be a PNP-Top -Space and M and Qbe PNP-setsin X. Then the following

statements are true:

(i) PNPSOL=1Int(0,,, ) = 0,,,, PNPSo=Int (1, ) =1,

(ii) PNPSoL=Int (M) <= M.

(iii) M < Q= PNPSa -Int(M) < PNPSo.~Int(Q).

(iv) PNPSa -Int (M N Q) < (PNPSa - Int (M )) N (ENPS0L - Int (Q)).
(v) (eNPsa-Int (M ))U(PNPSo - Int (Q)) < PNPSo - Int (M U Q).
(

vi) PNPSa. ~Int ( PNPSa. - Int (M )) = PNPSaL ~Int (M ).
Proof. (i), (ii), (iii), (iV), (v) and (Vi) are obvious.

Theorem 3.11.Let (U,J,,,) be a PNP-Top -Space and M and Qbe PNP-setsin U. Then the following

statements are true:

(i) PNPSaL=Cl(0,, ) =0,,,, PNPSo.=CI(1,,,) =1,,.

(ii) M < PNPSOL-CI(M).

(iii) M = Q= PNPSo.-CI(M ) < PNPSa. -CI(Q).
(iv) PNPSo.-CI(M N Q) < (PNPSo -CI(M )) N (ENPSa -CI(Q)).
(

(

v) (BNPSa -CI(M))U(PNPSa-CI(Q)) < PNPSa-CI (M U Q).
vi) PNPSa -CI( BNPSo.~CI (M )) = PNPSaL -CI (M)

Proof. (i) and (ii) are evident.

(iii) By part (ii), O c PNPSa. —CI(Q). Since M < Q, we have M < PNPSa —CZ(Q). But PNPSa —CZ(Q) is
a PNPSo—closed set. Thus PNPSo-CI(Q) is a PNPSo.—closed set containing M. Since PNPSo.—-CI(M) is
the smallest PNPSa-closed set containing M, we have PNPSa-Cl(M)c PNPSo.—CI(Q). Hence M = Q
implies that PNPSo.~CI(M ) < PNPSa.-CI(Q).

(iv) We know tthat MNOcM and MNOcO. Therefore, by part
(iii), PNPSo.=CI(M NQ) < BNPSa.-CI(M) and PNPSa-CI(M Q)< PNPSo.-CI(Q). Hence, we obtain
ENPSo-Cl (M N Q) < PNPSa -CI (M ) N ENPSa. =CI(Q).

(v) Since McMUQ and ocMUOQ, it  follows  from  part (iii) that
ENPSo.-CI(M ) < PNPSo.-CI(MUQ) and PNPSa-CI(Q) < PNPSa-CI(M UQ). Hence  we obtain
ENPSo-CI (M )U BNPSa.-CI (Q) < BNPSa.-CI (M U Q).
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(vi) Since PNPSa.-CI(M) is a PNPSo.—closed set, we have by Theorem (3.8) part (ii),
PNPSa. -Cl ( ENPSo. ~CI (M )) = PNPSo =CI (M ).

Theorem 3.12.Let (U,3,,.) be a PNP-Top-Space and M be PNP-setin U. Then the following
statements are true:

i) PNP-Int(M) = PNPo. -Int (M ) = PNPSo.—Int (M) = PNPSa. ~Cl (M ) < PNPa. =Cl (M ) < PNP-CI (M).

i) ENP-Int(PNPSa - Int (M )) = PNPSa. ~Int (PNP - Int (M )) = BNP~Int (M ).

iii) PNPa. -Int(PNPSo~Int (M )) = PNPSo. ~Int ( ENPa. - Int (M )) = PNPo. ~Int (M).

iv) PNP-CI(PNPSa-CI(M)) = PNPSa. -CI(PNP-CI(M ))= PNP-CI(M).

(
(
(
(
(v) PNPo.-CI(PNPSa~CI(M )) = PNPSa ~CI( ENPa. ~CI (M )) = PNPa. -CI(M).
(vi) PnPSa-CI(M)=MU PNP—Inz(PNP—Cl(PNP—Im PNP-CI(M )))

(vii) PNPSaL-Int (M) =M () PNP—CZ(PNP—]nt(PNP—Cl(PNP ~Int(M )))

(

viii) PNP-Int(PNP-CI(M )) < PNPSo. - Int ( ENPSoL~CI (M ).
Proof. We shall prove only (ii), (iii), (iv), (vii) and (viii). The proofs of (i), (v) and (vi) are easy.

(i) Since PNP—Int(M ) is a PNP-open set. Then PNP—Int(M ) is a PNPSa -open set. Hence (by Theorem
(3.8)), PNP-Int(M )= PNPSa~Int(PNP-Int(M)). Thus PNP-Int(M )= ENPSa ~Int(PNP-Int(M)). —--(*).

Since PNP-Int(M )< ENPSo.-Int(M ). This implies PNP-Int(ENP-Int(M)) < PNP-Int (PNPSoL~Int (M )).
Therefore ~ PNP-Int(M ) < PNP-Int ( PNPSa. - Int (M )) Also  PNPSa.-Int(M)c M  implies  that
PNP - Int (PNPSoL~Int(M)) < PNP-Int(M ). Hence, ~ PNP-Int(M )= PNP-Int(ENPSo.—Int(M)). ......(**).

Therefore by (*) and (**), we get PNP - Int( PNPSo. ~Int (M )) = PNPSa. - Int (ENP -Int (M )) = PNP - Int (M ).

(iii) Since PNPo-Int(M) is a PNPo—open set. Then PNPo—Int(M) is a PNPSo-open set. Therefore (by
Theorem (3.8)), it follows that PNPa -Int(M )=PNPSa-Int(PNPo~Int(M)) . =-----eeev (*). Since
PNPo. —Int (M ) = PNPSa—Int (M ). This implies PNPa. ~Int (PNPa. - Int (M )) < PNPa. - Int (PNPSoL—Int (M ).
Therefore ~ PNPo -Int(M ) ¢ PNPa. —Int ( PNPSa - Int (M)) Also  PNPSo —Int(M) cM implies that
PNPo. - Int ( ENPSa. ~Int (M )) < PNPa. ~Int(M).So,  PNPa.~Int(M ) = PNPo. —Int (BNPSa ~Int (M ). .......(¥*).

Hence by (*) and (**), we get PNPo. - In ( PNPSa. ~Int (M )) = PNPSo. ~ Int ( ENPa. - Int (M )) = PNPa. - Int (M ).

(iv) We know that PNP-CI(M) is a PNP-closed set, so its is a PNPSo.—closed set. Hence by Theorem (3.8),
we obtain ENP-CI(M )= PNPSa~CI(BNP=CI(M)). ......(1) Since PNPSa—-CI(M )< PNP-CI(M).(by
part(i)). Then PNP-CI(PNPSa-CI(M))< ENP-CI(BNP-CI(M))=PNP-CI(M).This implies that
PNP -Cl(ENPSa. -CI(M )) < PNP-CI(M ). Since M < PNPSa.~CI(M ) < ENP-CI(PNPSo.~CI(M )), then
M < PNP-CI(PNPSo. ~CI(M ). Therefore PNP-CI (M ) < PNP-CI (NP -Cl(PNPSa.-CI(M ))) =

= PNP-CI (PNPSOL -Cl(M )) This implies PNP-CI(M ) < PNP-CI (PNPScx -Cl(M )) and therefore we obain
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PNP-CI(M ) = PNP-CI( PNPS0.~CI (M) .............. (2. Now by (1) and (2), it follows that
PNP—CZ(PNPSOL —Cl(M)) = PNPSa. -CZ(PNP—CI(M)) = PNP-CI(M).

(vii)  Since PNPSo-Int(M) is a PNPSo-openset. Therefore we obtain ENPSo—Int(M)c
PNP—CZ(PNP —Int(PNP—CZ(PNP—Inz(PNPSa -Int(M))))) = PNP—CZ(PNP—Int(PNP -Cl(PNP—Int(M))))by(ii)
PNPSo - Int (M) € PNP—CZ(PNP—Int(PNP—Cl(PNP—Inz(M)))),alSO PNPSa.-Int(M)<= M. Then we obtan
PNPSo-Int (M) € M ﬂ(PNP -l (PNP - Int(ENP ~CI (NP~ Int (M ))))) ........ (1) Now we prove that
M ﬂ(PNP—Cl(PNP—Int(PNP—Cl(PNP—Int(M))))) is a PNPSo.-open set contained in M. It is evident that
Mﬂ(PNP—CZ(PNP —[nt(PNP—Cl(PNP—Int(M))))) c PNP—CI(PNP—Int(PNP—CI(PNP—Int(M)))) and also it is clear that
PNP-Int(M ) < PNP~CI(PNP~Int(M)). This implies that eNp-fnt(ENP-Int (M)  PNP - Int (PNP -CI(PNP-Int (M ))).
This implies that exp-/nt(M)c PNP—[nt(PNP—Cl (NP -Int (M ))) Then this impies that pnp-CI(PNP-Int(M)) <
PNP—CZ(PNP—Int(PNP—CI(PNP—Int(M)))) and PNP—[nt(M);PNP—CI(PNP—Int(M))_This implies  that
ENP-Int (M) PNP—Cl(PNP-]nt(PNP—CZ(PNP—Int(M )))) and  pNp-Imt(M)c M.  Therefore  we  get
PNP-Int(M) C Mﬂ(PNP—CI(PNP—Int(PNP—CI(PNP —Int(M))))) c PNP—CI(PNP - Int (PNP-CI(PNP-Int (M)))). Hence
M V(o2 =C1( et (2p-Ci(2p-Ine (1)) iS @ ENPSoL—open set by Theorem (3.8). We also know that
M (\(eN-Cl( B8P -Ine(BNE-Cl (2P =1t (M)))) < M. Since PNESot-Int(M) is the largest PNPSo-open set

contained in M. Therefore we get A r](pr—Cl(pr—Inz(PNP—Cl(PNP—lnt(M ))))) C PNPSQ=Int (M) woovvvvennee. ()
Now by (1) and (2). It follos that enpsa-In(M)= M ﬂ(PNP—CZ(PNP - Int (PR -CI (PP —[nt(M))))).

(viii) Since PNPSo.-CI(M)is a PNPSo—closed set. Therefore by Corollary (3.4), it follows that
PNP—Int(PNP—Cl(PNP - Int( PNP-CI(PNPSQL —Cl(M))))) c PNPSa -CI(M). Hence we get PNP-Int(PNP-Cl(M)) c
PNP—Int(PNP -CI (NP -Int (PNP-CI(M )))) cenesa-Cl(M). (by part (iv)). Thefore it folows that
PNPSa. - [nt( PNP - Int (PNP-CI(M ))) < PNPSo. - Int (PNPSa~CI(M)). By  part  (ii), it follws that

PNP - Int(PNP-CI(M )) < PNPSa. - Int (PNPS0. ~CI (M ).

Theorem 3.13.Let (U,3,,,) be a PNP-Top-Space and M be PNP-setin X. Then the following

statements are equivalent:

(i) M is PNPSo-open set.

(ii) 0 = M < PNP-CI(PNP-Int (PNP-CI(Q))), for some ENP-open set Q.
(iii) 0 < M < pNPS —Int(PNP—Cl(Q)), for some PNP-open set Q.
(

iv) Mc PNPS —Int(PNP -CI(PNP —Int(M))).

Proof. (i) = (ii). Let M be a PNPSo-open set. Then M < PNP~CI( NP~ Int(PNE-Cl(BNE-Int (M)))

and PNP-Int(M)c M. Hemece Q< M < PNP—CI(PNP—Int(PNP—CI(Q))),Where Q= PNP-Int(M).
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(ii) = (iii). Suppose QgMgPNP—CI(PNP—Int(PNP—Cl(Q))), for somr PNP-open set (. But
PNPS - Int (PNP -Cl(Q)) = PNP -Cl(ENP-Int (PNP-CI(Q))). (by ~ Lemme  (2.17)). Then we have

OcMc PNPS—]nt(PNP-Cl(Q)), for some PNP-open set Q.

(iii) = (iv). Suppose that O = M < ENPS-Int(PNP-CI(Q)), for some PNP-openset Q. Since Q is a
PNP-open set contained in . Then Q < ENP-Int(M ) implies that PNP-CI(Q) < PNP-CI(PNP-Int(M)).
This implies that ~PNPS-Int(PNP-C/(Q)) < PNPS-Int(PNP-CI(PNP-Int(M))). But by hypothesis

M c PNPS - Int(PNP-CI(Q)), then M < PNPS - Int(PNP-CI(PNP-Int (M))).

(iv) = (i). Let MgPNPS—Int(PNP—C[(PNP—]nt(M))). But PNPS-Int(PNP—Cl(PNP—Int(M))):
PNP—CI(PNP—Int(PNP—Cl(PNP—]nt(M)))) (by Lemma 2.17). Hence it follows  that

M  PNP-Cl( PNP - Int (PP ~CI (BNP - Int (M))))). This implies that M is PNPSa.-open set.

Corollary 3.14.Let (U,J,,) be a PNP-Top-Space and M be PNP-setin X. Then the following

statements are equivalent:

(i) M is PNPSo-closed set.

(if) PNP-Int(PNP-CI(PNP-Int(Q))) = M < Q, for some PNP-closed set Q.
(iii) PNPS—CZ(PNP —Int(Q)) c M < Q, for some PNP-closed set Q.
(

iv) ENPS —Cl( PNP - Int PNP—CI(M))) c M.

Proof. (i)=(ii).Let M be a PNPSo.—closed set in U. Then by Corollary (3.4), we have
PNP—Int(PNP—CI(PNP—Inz(PNP—Cl(M))))gM. Since M < PNP-CI(M).  Therefore ~we  obtain

PNP—Int(PNP Cl PNP - Int (PNP-CI (M ))))gMgPNP-Cl(M). Put Q=PNP-C/(M). Then we get

PNP - Int (PNP -CI(PNP-Int (Q))) = M < O,

(ii) = (iii). Let PNP —Int(PNP—Cl(PNP —Int(Q))) c M c Q, for some PNP-closed set Q. By Lemma (2.17),

PNP - Int (PNP - CI (PNP - Int (Q))) = PNPS -CI(PNP-Int (Q)). Hence  PNPS-CI(PNP-Int(Q)) = M < O, for

some PNP-closed set Q.

(iii) = (iv).Let PNPS-CI(PNP-Int(Q))<M <O, for some PNP-closed set Q. Since M cQ (by
hypothesis), hence PNP-CI(M )< Q. This implies PNP-Int(PNP-CI(M)) < PNP-Int(Q). Then this implies
PNPS-Cl(PNP - Int (PNP-CI(M))) < PNPS-CI(PNP-Int(Q))c M. Therefore it  follows that

PNPS -CI( PNP-Int (PNP-CI (M ))) < M.

(iv)J=(). Let PNPS —Cl( PNP —1nt( PNP-CI (M))) M. But by Lemma (2.17), we get
BNPS -l PNP ~Int (PNP-CI(M))) = PNP~Int( PNP-Cl( NP ~Int (NP -CI (M )))). Therefore it follows that

PNP—lnz(PNP—Cl(PNP—]nz(PNP—Cl(M)))) < M. This shows that M is PNPSa-closed setin (U, 3, ).
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4. Pentapartitioned Neutrosophic Pythagorean Semi Alpha —Continuous Mappings

In this section, we introduce the concepts of Pentapartitioned Neutrosophic Pythagorean Semi Alpha-
continuous (brieﬂy, PNPSa —continuous) mappings in PNP-Top —Spaces. .Also, we study some of the main
results depending on PNPSo—open sets.

Definition 4.1. Let ¢:(U,3,,)—>(W.T,,) be a mapping. Then & is called a PNPSa -continuous

mapping if £ (Q) isa PNPSa-open setin U for every PNP-opensetQin W.
Theorem 4.2. Every PNP-continuous mapping is a PNPSo, —continuous mapping.

Proof. Let & :(Uaspr)_)(Wsrpr) be PNP-continuous mapping. Let O be a PNP-open setin (W,FPNP).
Then .f_l(Q) is PNP-open set in (U,SPNP). Since every PNP-open set is PNPSo.—open, & (Q) is

PNPSa —open set in (U ,SPNP). Hence & is PNPSo. —continuous mapping.

Theorem 4.3. Let (U,3,.), (W,T,,) and (Z,¥,.) be PNP-Top-Spaces. If &:(U,3,,)—>(W.T,,)
and 77: (W,FPNP) - (Z,‘I’PNP) are PNPSo—continuous mappings, then 70¢:(U, Smp) - (Z,‘PPNP) is a
PNPSo. —continuous mapping.

Proof. Let Q be a PNP-openset in Z. Since 773(W»FPNP)_>(Za\Ppr) is PNP-continuous, 77" (Q) is
PNP-open setin W. Since & isa PNPSo —continuous mapping, &' [77’] (Q):| is a PNPSa -open set in U.

But & [nfl(Q)]=(770§)71(Q). Then (noé)fl(Q) is a PNPSo-open set in U. Hence, 10& is a
PNPSa. —continuous mapping.

Theorem 4.4. Let (U ,SPNP) and (W.,I,,) be two PNP-Top -Spaces. Then prove that

¢ :(U ,SPNP) —)(W,F pr) is PNPSo.—continuous if and only if &' (Q) is PNPSa—closed setin U for every
PNP-closed set Qin W.

Proof. Let O bea PNP-closed setin W. Then Q° is PNP-open setin /. Since &£ is PNPSo —continuous.
C

Therefore §‘I(QC) isa PNPSa.-open setin U. Since §’I(QC):[§’1(Q)] , £7(0Q) is a PNPSo-closed

setin U.

Conversely, Let O be a PNP-open set in W. Then QF is NPN-closed set in /. By assumption & (QC) is

PNPSo.—closed setin U. Since & (Qc)z[f" (Q)JC, £7(Q) is PNPSa-open setin U. Hence & is

PNPSo. —continuous.

Theorem 4.5. Let (U ,SPNP) and (W,I,,) betwo PNP-Top-Spaces and &:U — W be a mapping. Then
¢ is a  PNPSo—continuous mapping if and only if & (PNPSO! -Cl(M )) c PNP-CI (5 (M )) for every
PNP-set M in U.

Proof.Let M be a PNP-set in U and ¢ be a PNPSo—-continuous mapping. We note that evidently
E(M)c PNPsa -CI[£(M)].  Then we obtain M c¢&™'[&(M)]c &'[Pupsa-Ci(g(M))]  and

PNPSa -C/ (M) C PNPSa —Cl[&’l (PNPSOL -(F,(M)))] Since ¢ is a PNPSo —continuous mapping and
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PNPS(x—Cl[&(M)] is a PNPSo -closed set. Thus we have PNPSOL-Cl[g](PNPSOL-CI(FQ(M)))J=

g |:PNPSOL -Cl(&(M))J Hence, we have é[PNPSoc -Cl(M ]C PNP- Cl[&, }

Conversely, let E_,[PNPSOL —CI(M)] c PNP—CI[&(M)], for each pNP-set M in U. Let O be a
PNP—closed set in W. Then pNPSo-C! [é(&j‘ (Q))} < PNPSa -CI(Q) = 0. By assumption,
&[PNPSOL -ci(g”! (Q))] < PNP —Cl[&(g" (Q))J cQ and hence PNPSa —Cl[z’;‘l (Q)] c&'(Q).  Since

&'(Q) < PNPSa -CI[E_,’1 (Q)] Thus PNPSo - Cl[ ] ¢'(Q). This implies that & (Q) is a
PNPSa —closed setin U. Therefore by Theorem 4.4, £ isa PNPSa —continuous mapping.

Theorem 4.6. Let &: (U ,SPNP) —)(W,F pr) be a mapping. Then ¢ is a PNPSo —continuous mapping if and
only if PNPSa-CI[£7(Q)]< &' [ PNP-CI(Q)] for cach NP-set O in V.

Proof. Suppose that f:(U ,SPNP)%(W,FPNP) is a PNPSa —-continuous mapping. Take ( be any
PNP-set in . Clearly QCPNP-CI(Q) implies &'(Q)c&”'[PNPSa-CI(Q)].  Then
PNPSa-CI[ &7 (Q) | < PNPSa-CI[ £ (PNP-CI(Q))]. Since PNP-CI(Q) is PNP-closed set in . So by
Theorem 4.4, E_,"[PNP—CZ (Q)] isa PNPSo —closed setin U. Therefore, PNPSa —Cl[& (pNP-CI(Q }—

g [PNP—CI(Q)]. Hence, we have PNPSa. -Cl/ [&" (Q)] cg’ [PNP—CI(Q)].

Conversely, let PNPSoc—Cl[&“ (Q)Jg&"[PNP-Cl(Q)] for every PNP-set  in W. Let F be a
PNP-closed set in . Since every PNP-closed set is PNPSo -closed set, PNPSa —Cl[ﬁ’l(F)Jg

g [PNP—C](F)] =& (F) This implies that & (F) is a PNPSo-closed setin U. Thus by Theorem 4.4, ¢ is

a PNPSo —continuous mapping.

Theorem 4.7. Let (U,SPNP) and (W,FPNP) be two PNP-Top -Spaces and & :U —> W be a mapping..
Then ¢ is a PNPSo-continuous mapping if and only if &' [PNP-Int(B)J C PNPSo. -Int [E_,‘l (B)] for every

PNP-set B in .

Proof. Let B be any PNP-setin ¥ and £ be a PNPSo-continuous mapping. Then PNP-Int(B)c B
implies ~ &"'[PNP-Int(B) ] &"(B).  Therefore we  obtain  PNPSa-Int[&" (PNP-Int(B))]
c PNPSa-Int[ &' (B)]. Since PNP-Int(B) is PNP-open set in W and ¢ is PNPSa-continuous
Therefore, &'[PNP-Int(B)] is  PNPSo-open set in U. So PNPSo-Int[&” (PNP-Int(B))]=

¢ [ Pup-Int(B) |< wpsa-Int[ & (B)].

Conversely, let F,'l[PNPSa —Int(B)]gPNPSa—Int[F,'I(B)} for every PNP-set B in W. Let G be any
PNP-open set in /¥ and hence PNP-Int(G)=G. By hypothesis, we have &' [NN-IH'[(G)] c
PNPSo. - Int[ ] Therefore. & ( )< PNPSa. —Int[&’l (G)] Also PNPSa. —Int[é" (G)J c [é" (G)]

Therefore PNPSo —Int[é’l (G)J = [F,’l (G)J This implies that & h (G) is PNPSo -open set in U. Hence ¢ is

a PNPSo —-continuous mapping.
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Definition 4.8. Let p___ . be a PNP-pointof a PNP-Top —Space (U,SPNP). A pNp-set A of U is

called PNP -neighbourhood of p if there exists a PNP—open set B such that py, . - eBc A

t,c,g,u,f)
Theorem 4.9. Let ¢ be a mapping from a PNP-Top —Space (U ,SPNP) to a pPNP-Top —Space (W,FPNP)-
Then the following assertions are equivalent.

(i) £ is  PNPSo —-continuous.

(ii) For each PNP-point P ) €U and every PNP-neighbourhood 4 of e:( P there exists a

tegmf teguf) > ’

PNPSo —open set B such that Plecnr) € Bcé&! (A)
(iii) For each PNP-point Plepans) €U and every NN-neighbourhood A of §( p(tm,u,f)), there exists a

PNPSo.—open set B in U such that p €B and & (B)gA.

teguf)

Proof. (i):>(ii): Let Py €U be a PNP-point in U and let A be a pNP-neighbourhood of

PNP-open set B in W such that §< Pleve )eBg A. Since £ is PNPSa —continuous, we know that &l (B)

M f)

isa PNPSo—opensetin U and p, . e&™(B)c & (4). This implies (ii) is true.

(ii):(iii): Let p,.. bea PNP—point in U and let A be a PNP-neighbourhood of f(p(m’g,u,f)), The

condition (ii) implies that there exists a PNPSa.—-open set B in U such that 2 yEBC £ (A) Thus

tegm,f
Plerns) € B and &£(B)c é[é" (A)] < A. Hence (iii) is true.

(iii):>(i): Let B be a PNP-open set in W and let p(mg,u,f)ef’l (B) Since B is PNP-open set,

g( p(g%u'f)) e B, and so B is pNP-neighbourhood of & ( P ) It follows from (iii) that there exists a

teguf)

PNPSo. —open set A in U such  that ) € A and & (A) cB so that

p(ncg,uyf
Plepspns) €ACS et [é(A)] < &7'(B). This implies by definition that ! (B) is a PNPSo-openset in U.

Therefore, ¢ is a PNPSo —continuous mapping.

Definition 4.10. Let p . bea PNP-pointof a PNP-Top -Space (U ,SPNP). A PNP-set 4 of U is called

eBc A

(tegnm

PNP -neighbourhood of Py 1T there exists a PNP-open set B such that p, .

Theorem 4.11. Let £ be a mapping from a PNP-Top —Space (U , SPNP) to a PNP-Top -Space (W.I',,.).
Then the following assertions are equivalent.
(i) &is PNPSo. —continuous.

(ii) For each PNP-point Plerpni) €U and every PNP-neighbourhood 4 of cf( P there exists a

tegmf) ) ’

PNPSo.-open set B suchthat p, . o eBc& T (4).
(iii) For each PNP-point Plesmus €U and every PNP-neighbourhood 4 of & ( p(t%uyf)), there exists a

PNPSo.-open set B in U such that p, . . €B and & (B) cA

Proof. (i):(ii): Let p, ..n€U be a NN-point in U and let A be a NN-neighbourhood of

§(p(mg,u,f)). Then there exists a PNP-open set B in W such that g‘(p(mgru'f))eBgA. Since & s
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PNPSo. —continuous, we know that £~ (B) is a PNPSa.-open setin U and Plecams) €6 (B) =& (4). This
implies (ii) is true.
(if) = (i) Let p

) be a PNP-point in U and let 4 be a PNP-neighbourhood of f( D )). The

togn,f tegu,f
.o, .. . . . . 71
condition (ii) implies that there exists a PNPSoi-open set B in U such that Ploppus) €EBSE (A). Thus

Plepaui) € B and £(B)c 5[5_1 (A)J < A. Hence (iii) is true.

(iii) :>(i): Let B be a PNP-open set in W and let Plerons) € f_] (B) Since B is PNP-open set,
5( p(t,c,g,u,f)) € B, and so B is PNP-neighbourhood of (f( Plocmns) ) It follows from (iii) that there exists a

PNPSa —open set A in U such  that e A and & (A) cB so that

p(t,c,g,u,f)
Plopons) €EAC e [Zj(A)] c &' (B). This implies by definition that f~' (B) is a PNPSo-openset in U.

Therefore, £ is a PNPSo—continuous mapping.

5. Pentapartitioned Neutrosophic Pythagorean Semi Alpha -Irresolute Mappings

In this section, we introduce the concept of Pentapartitioned Neutrosophic Pythagorean Semi Alpha-irresolute
(brieﬂy, PNPS« —irresolute) mappings in PNP-Top-Spaces. Also, we discuss the relationship with

PNPSo. —continuous mappings.

Definition 5.1. Let (U ,SPNP) and (W,I',,.) betwo PNP-Top-Spaces. A mapping &:U —W is called

PNPSo. —irresolute if the inverse image of every PNPSa —open set in W is PNPSa-open in U.

~

Theorem 5.2. Let (U,3,.) and (W,I,,) betwo PNP-Top-Spaces. Prove that a mapping &:U — W is

PNPSo. —irresolute if the inverse image of every PNPSo—closed setin W is PNPSo —closed setin U.

Proof. Let Q be any PNPSo-closed set in /. Then Q° is PNPSa-open set in W. Since & is
C _

PNPSq. —irresolute, é’l(QC) is PNPSo.—open setin U and 5’1(QC) =[§’I(Q)] which implies that & l(Q)

is PNPSa —closed set in U.

Conversely, Let G be any PNPSo.-open set in . Then G is PNPSa.—closed set in /. Thus r:'l( C) is

PNPSa. —closed setin U and 5’1(Gc):[§’1(G)]thich implies that £~ (G) is PNPSo—open set in U.
Hence £:U —» W is PNPSa —irresolute.

Theorem 5.3. Every PNPSa —irresolute mapping is PNPSo —continuous.

Proof. Let (U,J,,) and (W,I,,) be two PNP-Top-Spaces and &£:U —W be a mapping. Let G be a
PNP-open set in W. Since every PNP-open set is PNPSa-open, G is PNPSa.—open. Since & is
PNPSa —irresolute, f’l(G) is PNPSa-open in U. Therefore & is PNPSo—continuous.

Theorem 5.4. Let (U,SPNP) and (W,I',,) betwo PNP-Top-Spaces and &:U —W be a mapping. Then
& is a  PNPSo -irresolute mapping if and only if cf(PNPSa —Cl(M))g PNPS« —Cl(f(M)) for every
PNP-set M in U.
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Proof.Let M be a PNP-set in U and & be a  PNPSo -iresolute mapping. Then evidently
£(M)c PNPsa-CI[£(M)]. Then we have M c&”'[&(M)]|c &' [PNPsa-CI(£(M))] and hence
PNPS«¢ —CZ(M )g PNPS« - Cl! [f’l(PNPSa -Cl (§(M )))] Since & is a PNPSo -irresolute mapping and
PNPSar-CI[£(M)] is a PNPSo-closed set. Therefore PNPSar —Cl[f’l(PNPSa —Cl(f(M)))} =
&' eNpsa -Ci(&(M))]. Thus &[ NPSa -CI(M) ] < PNPSa -CI[E(M)].

Conversely, let g‘[PNPSa —CI(M)] C PNPSa —Cl[f(M)], for each PNP-set M in U. Let H be a
PNPSo-closed set in . Then BNPSa~CI(H)=H. By assumption, nf[PNPSa —Cl(cf’l (H))J c
PNPS« —Cl[cf(g" (H))J C PNPSa-CI(H)=H and then PNPSa —Cl[ej‘l (H)} c &' (H).  Since
&' (H)c PNPsa-CI[ ¢ (H)|. Thus PNPSa-CI[ &7 (H)]=¢"(H). This shows that that &' (H) is a
PNPSo. -closed setin U. Thus by Theorem 5.3, & is a PNPSa. —irresolute mapping.

Theorem 5.5. Let (U,J,,) and (w.I',,) be two PNP-Top -Spaces and &:U —W be a mapping. Then

> ™PNP
& is a PNPSa —irresolute mapping if and only if PNPSa —Cl[é" (H)Jg f’l[PNPSa —CI(H)] for each
PNP-set H in W.

Proof. Let &:U—>W be a PNPSo —irresolute mapping. Let H be any PNP-set set in . Since
H < PNPSa-CI(H) and therefore we get §"(H)g§’l[PNPSa —Cl(H)]. Then we obtain

PNPSe -CI[ 7' (H) | PNPSa -ClI[ & (PNPSa ~CI(H))|. Since PNPSa~CI(H) is PNPSa-closed set in
W and & is a PNPSa -irresolute mapping. So by Theorem 5.3, &' [ PNPSa -CI(H)] is a PNPSo.-closed
set in U. Therefore PNPSa -Cl[ & (PNPSa-CI(H))|=&'[PNPSa-CI(H)]. Hence, we have
PNPSa -CI[ £ (H) | < &' [ PNPsa -CI(H)].

Conversely, let PNPSa—CZ[é" (H)]gf'l(PNPSa—CZ(H)) for all PNP-sets H in W. Let Q be a
PNPSo —closed set in W. By assumption, PNPSa —Cl[é’l(Q)Jg 5’1[}?NPSO:—C1(Q)]:§"1 (Q). This

implies that &' (Q) isa PNPSa —closed setin U. Thus by Theorem 5.3, & isa PNPSa. —irresolute mapping.

Theorem 5.6. Let (U ,SPNP) and (W,T,,) be two PNP-Top -Spaces and &:U — W be a bijective mapping.
Then & is PNPSo.-irresolute if and only if PNPSa-Int[&(M)]c &[PNPSa-Int(M)] for every
PNP-set M in U.

Proof. Let M be any PNP-set in U and & be a bijective and PNPSa. —irresolute mapping. Let & (M ) =0.
Since PNPSa -Int(Q)<= Q and hence we obtain&™ [PNPSa -Int(Q)] c £1(Q). Since &is an injective
mapping, so & (Q) =M. Thus ¢ [PNPSa -Int (Q)] c M. Then this implies that
PNPSa —Int[(f‘l (PNPSa —Int(Q))] < BNPSa ~Int(Q). Since & is PNPSa, —irresolute,
&' PNPsa -Int(Q)] is PNPSo-open set in U and thus &' [ ENPSa -Int(Q) | < PNPSa -Int(M). Hence

e[ ¢ (ewrsa -mi(Q))] < £ ewrsa - ()] So mzsa - ()] < €[ mesa-mm()].

Conversely, let PNPS«a —Int[é(M)]g f[PNPSa —Int(M)] for every PNP-set M in U. Let G be a

PNPSo.-openset in . Since & is surjective and therefore, by hypothesis, G =PNPSa -Int(G)
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= PNPS«a —Inz[g(cf" (G))] c §[PNPSa —Int(z;*‘ (G))] It follows that &7'(G)c PNPSa —Int[(f*l (G)J.

Therefore §_1(G) is PNPSa—open setin U. Hence & isa PNPSa. —irresolute mapping.

Theorem 5.7. Let (U,3,,,) and (W.T,) be two PNP-Top —Spaces and &:U — W be a mapping. Then &
is a PNPSa —irresolute mapping if and only if 5"[PNPSa—Int(H)]g PNPS« —Int[f’l(H)J for every
PNP-set H in W.

Proof. Let H be any PNP-set in 7 and & be a PNPSo -irresolute mapping. Then PNPSa -Int(H)c< H
implies &' [ PNPSa - Int(H )| < &7 (H ). Thus PNPSa - Int[ £ (PNPSa - Int(H ) | < PNPSar -Int[ €7 (H))].
Since PNPSa -Int(H) is PNPSo-open set in /7 and & is PNPSa-irresolute, &' [ PNPSa - Int (H)] is
PNPSo.-open set in U. Thus PNPSa -Int| & (PNPSa ~Int(H))|= &' PNPSa ~Int(H)|. Then we obtain

¢! [ppsa~Int(H)]c pnpsa -Int[ & (H)].

Conversely, let .f’{PNPSa —Int(H)]g PNPS« —Int[é’l (H)] for every PNP-set H in W. Let Q be any
PNPSo.-open set in W. Then by assumption, &' (Q)=¢™ [PNPSa —Int(Q)]g PNPSa —Int[é’1 (Q)] and
therefore &' (Q) < PNPSar —Int[f“ (Q)} This implies that ™' (Q) is PNPSa-open set in U. Hence & isa

PNPSa —irresolute mapping.

Theorem 5.8. Let (U ,SPNP) and (W,FPNP) be two PNP-Top —Spaces and &£:U — W be a bijective mapping
and  PNPSo -irresolute mapping. Then prove that &[ PNPSa -Fr(M) | PNPSa -Fr[&(M)] for every
PNP-set M in U.

Proof. Let & be a bijective and PNPSa —irresolute mapping. Let M be a PNP-set in U. By definition,
PNPSer - Fr(M)= PNPSa -CI(M )N\ PNPSar -CI(M©). By Theorem 5.6, PNPSa-Int[&(M)]c
E[PNPSa -Int(M)] and from Theorem 5.4,  &[PNPSa-CI(M)]< PNPSa -CI[£(M)]. Therefore
&[ PNPsa -Fr(M)]=¢[ pNpsa -CI(M)]N §[PNPSa -Cl(M¢ )} c pNpsa -CI[ (M) N ewpsa -Ci[¢(M)]
= PNPSa -Fr[ £(M)].

Theorem 5.9. Let (U,J,.) and (W,T,,) be two PNP-Top-Spaces and &:U —W be a bijective

> PNP
PNPSa. —irresolute mapping. Then we have PNPSa —Fr[g'1 (M)] c &'[ eNPSa -Fr(M) ] for every PNP-set
M inW.

Proof. Let & be a bijective and PNPSo —irresolute mapping. Let M be a NN-set in . By Theorem 5.5,
we have PNPSa —Cl[;”l (M)J c & [PNPSa -Cl (M)] Now & [PNPSO{ -Fr (M)] =
£ [( PNPSa ~CI(M ) PNPSar ~CI (M € )J = &' eNpsa -Cl(M)|NET [PNPSa -cl(m¢ )] =)

PNPSa -CI[ &7 (M) | PNPS@ —Cl[g“ (M€ )} = PNPSe -CI[ £ (M) |N PNPS e -CI [(5“ (M))C} -

PNPS« —Fr[f’l (M)] Therefore, we obtain PNPSa —Fr[f’l (M)] c & [PNPSa —Fr(M)].

Theorem 5.10. If & :(U , ‘”PNP) —)(W,FPNP) and n:(W,FPNP) —>(Z,‘PPNP) are PNPSo—irresolute, then the
S

composition function 770 :(U ,SPNP) —>(Z,‘PPNP) is also PNPSo —irresolute.
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Proof. Let O be a PNPSo-open set in Z. Since 77 is a PNPSa -irresolute mapping, 7" (Q) is
PNPSo.-open in W. Since & is a PNPSa -irresolute mapping, 5’1[77’1 (Q)J=(770§)71(Q) is

PNPSa-open in U. Therefore 770& is PNPSa —irresolute.

Theorem 5.11. If ¢:(U,3,,)—>(W.I',,) is PNPSo-irresolute and 7:(W,[,,)—>(Z,¥,,,) is
PNPSa —continuous, then the composition function 70& : (U ,SPNP) —)(Z, Y PNP) is also a PNPSo —continuous

function.

Proof. Let O be a PNP-open set in Z. Since 77 is a  PNPSo —continuous mapping, n’ (Q) is

PNPSo.—open set in W. Since & is a  PNPSo-irresolute mapping, &' [7771 (Q)J=(7]0§)71(Q) is

PNPSa. —open in U. Therefore 770& is PNPSo —conrinuous.

6. Pentapartitioned Neutrosophic Pythagorean Semi Alpha -Closed and Open Mappings

In this section, we introduce Pentapartitioned Neutrosophic Pythagorean Semi Alpha-closed
(bn'eﬂy, PNPSa —closed) mappings and Pentapartitioned Neutrosophic Pythagorean Semi Alpha-open

(brieﬂy, PNPSa —open) mappings in PNP-Top —Spaces and obtain certain characterizations of these classes of

mappings.

Definition 6.1. Let (U,J,,,) and (W.I',,) be two PNP-Top -Spaces. A function & : (U,3pp) > (W.T,)
is said to be PNPSa —closed if the image of each PNP-closed setin U is PNPSo —closed in W.

Definition 6.2. Let (U,3,,) and (W,T,,) be two PNP-Top -Spaces. A function &:(U,J,,)—(W,I,;)
is said to be PNPSc-open if the image of each PNP-open setin U is PNPSo.—open in W,

Theorem 6.3. Prove thar a function ¢: (U ,SPNP) —)(W,FPNP) is PNPSa-closed if and only if
PNPSa —Cl[f(A)]g f[PNP—Cl(A)] for every PNP-set A of U.

Proof. Suppose & :(U, SPNP)%(W,FPNP) isa PNPSa -closed function and A4 is any PNP-set in U. Then
PNP-CI(A) isa PNP-closed setin U. Since & is PNPSa—closed, £[ PNP-CI(4)] isa PNPSo—closed set
in w. Thus we obtain PNPSa —Cl[é(PNP—Cl(A))J = (f[PNP —CI(A)]. Therefore
PNPSa ~CI[ £(4) | < PNPSa -CI[ &(PNP-CI(4))]= &(PNP-CI(4)). Thus we obtain PNPSa -CI[&(4)]<
&(PNP-CI(4)).

Conversely, let 4 be a PNP-closed set in U. Then PNP-CI/(A4)=4 and so f(A)zf[PNP-Cl(A)]. By
our assumption PNPSc¢ -CI [5(/1)] c &(4). But £(A4) < PNPSar —Cl[é(A)]. So PNPSa —Cl[f(A)] = £(4)
and hence &(4) is PNPSo—closed setin . Thus & isa PNPSo -closed mapping.

Theorem 6.4. A mapping &: (U ,SPNP) - (W,FPNP) is PNPSa —closed if and only if for each PNP-set H of
W and for each PNP-openset G of U containing &' (H) there exists a PNPSo.—open set V of W such
that / cV and &' (V)g G.
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Proof. Suppose & isa PNPSa —closed mapping. Let H be any PNP-set in W and G bea PNP-open set

of U suchtha &' (H)< G. Then ¥ =[ £(G)[ is PNPSa-open in ¥ such that & (V) < G.

Conversely, let H be a PNP-closed of U. Then &' [(f(H))L}gH“ and H° is PNP-open in U. By
assumption, there exists a PNPSo.—openset ¥ of W such that [£(H)| <V and &'(V)c H® and so
Hc [5" (V)T. Hence V°cé(H)c g‘[(é’l (V))(} cV°, which implies &(H)=V¢. Since V°© is

PNPSa. —closed, &(H) is PNPSa.—closed and & is PNPSo-closed mapping.

Theorem 6.5. Let &:(U,3,,)—>(W.I,,) be a PNP-closed map and 7:(W.I,.)—>(Z,¥,,) be a

>~ PNP >~ PNP

PNPSo. —closed mapping. Then their composition 70¢ : (U , SPNP) - (Z , ‘PPNP) is a PNPSa —closed mapping.

Proof. Let /" bea PNP-closed setin U. Since & is PNP-closed, &(F) is PNP-closed in W. Since 77
is PNPSa —closed, 77[5 (F)] =(no&)(F) is PNPSa.—closed in Z. Hence noé& is a PNPSa —closed mapping.

Theorem 6.6. Let &:(U,3,.)—>(W.T,.) and 7:(W,T,,)—>(Z,¥,,) be two mappings such that their

composition 70& : (U ,SPNP) - (Z ,‘PPNP) is PNPSa —closed. Then the following statements are true.

(i) If £ is PNP-continuous and surjective, then 77 is PNPSo —closed.

(ii) If 77is PNPSo -irresolute and injective, then & is PNPSa ~closed.

Proof. (i)Let 4 bea PNP-closed set of . Since & is PNP-continuous, &' (A4) is PNP—closed in U.
Since no& is  PNPSa —closed, (7705)(5_1(14)) is PNPSo-closed in Z. Since & is surjective,

(nof)(ﬁ’l(A)):n(A) is PNPSa.—closed in Z. Hence 77 is PNPSo —closed.

(ii) Let B beany PNP-closed set ofU. Since noé is PNPSo—closed, (70&)(B) is PNPSo—closed in Z.

Since 77 is PNPSa -irresolute, 77 (770§ (B)) is  PNPSa.-closed in W. Since 7 is injective,

n’' (7705(3)) =n" (77 (cf(B))) =¢(B) is PNPSo-closed in V. Hence & is PNPSo—closed.

Theorem 6.7. A function ¢:(U,3,,.)—>(W.T,,) is PNPSo.-open  if and only if
f[PNP—Int(M)] C PNPSa —Int[f(M)], for every PNP-set M of U.

Proof. Suppose §:(U,SPNP)—)(W,TPNP) isa PNPSo-open function and M is any PNP-set in U. Then

PNP—Int(M) is a PNP-open set in U. Since f is PNPSo —open, f[PNP—Int(A)] is a PNPSo —open set.
Since PNPSa - Int[ £(PNP-Int(M))|< PNPSar-Int[£(M)], &[BNP-Int(M)]c PNPSa-Int[ £(M)].

Conversely, &[ PNP-Int(M )] < PNPSar ~Int[ &(M) | for every PNP-set M in U. Let G bea PNP—open set
in U. Then PNP-Int(G)=G and by hypothesis, &(G)c PNPSa —Int[g‘(G)]. But
PNPSa —Int[;‘(G)] c £(G). Therefore, £(G)=PNPSa -Int [ﬁ(G)] Then &(G) is PNPSo-open. Hence

& isa PNPSo-open mapping.
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Theorem 6.8. Let & :(U ,SPNP) —)(W,TPNP) be a PNPSo.-open function. If for each p,_ . . €U and for
each PNP-neighbourhood M of Plerim in

W such that H < £(M).

) in U, there exists a PNPSa —neighborhood H of & ( P

£ tegmf) )

Proof. Let &: (U , SPNP) —)(W,FPNP) be a PNPSo.-open function. Let p .. €U and M be any arbitrary

PNP -neighbourhood of P in U. Then there exists a PNP—open set O such that Plecsinr) € OcM.

t,c,g,u,f)
By Theorem 6.7, &(Q)=&[PPN-Int(Q)]< PNPSa -Int[£(Q)]. But, PNPSa-Int[£(Q)]c< f(Q).
Therefore, PNPSa -Int[ £(Q)]=&(Q) and hence £(Q) is PNPSa-open in W. Since p eQcM,

(temuf)
é(p(mglulf» € cf(Q) c é(M) and so the result follows by taking H = f(Q)
Theorem 6.9. For any bijective mapping &: (U ,SPNP) - (W,FPNP) the following statements are equivalent:

(i) £':(U.3,)—>(W.T,y) is PNPSo-continuous.
(i) & is PNPSo-open.
(iii) & is PNPSo—closed.

Proof. (1) :>(ii): Let M bea PNP-open setin U. By assumption, (9"1 )71 (M)=¢&(M) is PNPSo.-open
in W and hence & is a PNPSoL —open function.
(ii):>(iii):Let Obe a PNP-closed set of U. Then Qis a PNP-open set in U. By assumption §(QC) is

PNPSo.—open in 7. But cf(Qc)z[cf(QC )T Therefore & (Q)is PNPSo. -closed set in W. Hence, & is
PNPSa. —closed.

(iii)=(i): Let M be a PNP-closed set of U. By assumption, £(M) is PNPSo-closed set in 7. But

E(M)= (9‘71 )71 (M) and therefore by Theorem 4.4, EW U is PNPSo-continuous.

7. Pentapartitioned Neutrosophic Pythagorean Semi Alpha -Homeomorphisms

In this section, we define and study the concept of Pentapartitioned Neutrosophic Pythagorean Semi Alpha-
homeomorphism (briefly, PNPSa. —homeomorphism) in PNP-Top -Space (U ,SPNP) and obtain some of its

properties and characterizations.

Definition 7.1. A map &: (U ,SPNP) - (W,FFNP) is said to be PNP—homeomorphism if ¢ is one-to-one &
onto, PNP—open and PNP —continuous.

Definition 7.2. A map &: (U ,SPNP) - (W,TFNP) is said to be PNPSa. —homeomorphisms if ¢ is one-to-one

and onto, PNPSa —open and PNPSo —continuous.

Theorem7.3.  Let 5:(U,SPNP)—>(W,FPNP) be a one-to-one onto mapping. Then ¢ s
PNPSa. —homeomorphism if and only if £ is PNPSa —closed and PNPSe. —continuous.
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Proof. Let & :(U ,SPNP) —)(W,FPNP) be a PNPSo ~homeomorphism. Then ¢ is PNPSo —continuous. Let M
be an arbitrary PNP-closed set in (U ,SPNP). Then U-M is PNP-open. Since & is PNPSo -open,
&(U-M) is PNPSa-open in (W,I,.). That is, W—&(M) is PNPSo—open in (W,T,,) for every
PNP-closed set M in (U,3J,,) implies that £(M) is PNPSa-—closed in (W.I',;,). Hence
&:(U,3,) > (W.T,,) is PNPSa—closed.

Conversely, let £ be a PNPSa —closed and PNPSo —-continuous function. Let M be a PNP-open set in
(U,SPNP). Then U-M is PNP-closed in (U,SPNP). Since ¢ is PNPSa-closed, &(U-M) s
PNPSo-closed in (W, ). That is, &(U-M)=W—¢&(M) is PNPSo-closed in (W,T,). Hence
&(M) is PNPSa-open in (W,FPNP) for every PNP-open set M in (U,SPNP). Thus, & is PNPSo —-open

and hence ¢:(U,3,,)—>(W.I,,.) is PNPSo.~homeomorphism.

Theorem 7.4.: Let &: (U , SPNP) - (W,FPNP) be a bijective and PNPSa —continuous map. Then the following

statements are equivalent.

(i) ¢ isa PNPSa-open map.
(if) & is a PNPSa ~homeomorphism.
(iii) £ isa PNPSa —closed map.

Proof. (i):>(ii). By the given hypothesis, the map f:(U,SPNP)—)(W,FPNP) is Dbijective

PNPSa. —continuous and PNPSa. —open. Hence &: (U , SPNP) - (W,FPNP) is PNPSo. —homeomorphism.

(ii)=> (iii).Let M be a PNP-closed set in (U,3,,). Then M is PNP-open in (U,3,;). By
assumption, §(MC) is PNPSa.-open in (W,T,,,). That is §(MC):(§(M))C =W - &(M) is PNPSo—-open
in (W,I',,) and hence &(M)is PNPSa—closed in (W,I,,) for every PNP—closed set M in (U,J,,).

Hence the function &: (U , SPNP) - (W’FPNP) is PNPSa —closed map.

(#ii) = (i).Let G bea PNP-open set in (U,SPNP). Then G° is PNP-closed set in (U,SPNP). By the given
hypothesis, §<Gc) is PNPSa-closed in (W.I,,). But é(Gc) = (é(G))C =W -¢&(G) is PNPSo—closed.
Therefore £(G) is PNPSa-open in (W.I',). for every PNP-open set G in (U,3J,,). Hence
&: (U,SPNP) - (W,FPNP) is PNPSoL —open map.

Theorem 7.5. Every PNP-homeomorphism is PNPSa —homeomorphism.

Proof. If ¢&: (U ,SPNP) - (W,TPNP) is PNP-homeomorphism, by definition 7.1, & is bijective,
PNP-continuous and PNP-open. Then¢: (U ,SPNP) - (W,F pr) is PNPSa —continuous and PNPSa. —open.

Hence the function &:(U,3,,,)—(W.I,.) is PNPSo.~homeomorphism. Every PNP —continuous function is
PNPSa, —continuous and every PNP-open map is PNPSo.—open. Then & is bijective, PNPSo —continuous
and PNPSa —open. Therefore & is PNPSo. —homeomorphism.

Theorem 7.6. Let & (U ,SPNP) - (W,F pr) be a PNPa-homeomorphism. Then prove that & is

PNPSo —homeomorphism.
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Proof. Let f:(U,SmP)%(W,FPNP) be a PNPa —homeomorphism. Then ¢ is bijective, PNPa —continuous
and PNPo.-open. Let H be a PNP-open set in (W,I,.). Since & is PNPo-continuous, &~ (H) is
PNPo.—open set in (U, 3, ). Since every PNPo—open set is PNPSo.—open set, &~ (H) is PNPSo-open
in (U ,SPNP) which implies that & is PNPSo. —continuous. Let M be a PNP-open set in (U ,SPNP). Since & is
PNPo.—open, &(M) is PNPou-open set in (W,I,.). Since every PNPo.—open set is PNPSc-open set,
&(M) is PNPSo-open set in (W,FPNP) which implies £ is PNPSa-open map. Therefore, consequently &

is PNPSo. —homeomorphism.

Theorem 7.7. Let &:(U,3,,.)—>(W.I,,) be a bijective and PNPSa. -irresolute map. Then the following

statements are equivalent.
(i) £ isa PNPSa.-open map.

(if) & is a PNPSo~homeomorphism.
(iii) & isa PNPSa —closed map.

Proof. Identical to the proof of Theorem 7.4.

Theorem 7.8. Let §:(U,3PNP)—>(W,FPNP) be a bijective function. Then prove that ¢ s
PNPSa. ~homeomorphism if and only if &[ PNPSa -CI(M)]=PNP-CI(£(M)) for every subset M of
(U,3,0)-

> ~PNP

Proof. If & :(U,SPNP) —>(W,FFNP) is PNPSo —homeomorphisms, then & is PNPSo -continuous and
PNPSa —closed. If M cU. Then §[PNPSa -Cl(M )Jg PNP-C! (5 (M )) since & is PNPSa —continuous.
Since PNPSe-CI(2 ) is PNP-closed in (U,3,,) and & is PNPSo-closed map, &[ PNPsa-CI(M)] is
PNPSo.-closed in  (W.I,;,). Also PNPSa-Cl [cf (NPSQ -CI(M ))] = &(PNPSa -CI(M)).  Since
M c PNPSa -CI(M), E(M)c E[ PNPSa-CI(M)] and  therefore we obtain PNP-CI(&(M))c
PNP-CI[ £(PNPSar -CI(M)) | = £(BNPSa ~CI(M)) Thus ENP-CI(£(M))< &(PNPSa -CI(M)). Hence,
[ eNPSa -CI(M)] = PNP-CI(£(M)) if & is PNPSa~homeomorphism.

Conversely, if &[PNPSar-CI(M)]= PNP-CI(&(M)) for every subset M of (U,3,.), then & is
PNPSo. —continuous. If M is PNP-closed in (U ,SPNP), then M is PNPSa -closed in (U ,SPNP). Then
PNPSa —CI(M ) =M which implies £[ PNPSa ~CI(M)]=&(M). Hence, by the given hypothesis, it follows
that PNP—Cl(f(M)):g(M). Thus &(M) is PNP—closed in W and hence PNPSo—closed in W for every

PNP—closed set M in U. That is, £ is a PNPSa—closed map. Therefore 5:(U’SPNP)_>(W7FPNP) is

PNPSo. ~homeomorphism.

Conclusions

In this paper, the author has studied the concepts of Pentapartitioned Neutrosophic Pythagorean Semi-a-open
(PNPSa-open) and PNPSa-closed sets. Fundamental definitions are established, and several basic properties and
characterizations of these sets are obtained. The relationships between PNPSa-open sets and existing classes of
PNP-open, PNPa-open, PNP-semi-open, and PNP-closed sets are investigated, and inclusion relations among
these classes are discussed. The author has applied PNPSa-open sets and PNPSa-closed sets and introduced the
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notions of new classes of functions called PNPSa-continuous maps, PNPSa-irresolute maps, PNPSa-open maps,
PNPSa-closed maps, and PNPSo-homeomorphisms, and has investigated fundamental properties and
characterizations of these mappings in PNP-Topological Spaces. In future work, the author intends to continue
to introduce and investigate properties and characterizations of the notions of Strongly PNPSa-continuous maps,
Perfectly PNPSa-continuous maps, Totally PNPSa-continuous maps, Quasi PNPSa-continuous maps, Almost
PNPSa-continuous maps, Somewhat PNPSa-continuous maps, PNPSa-Separation Axioms, PNPSa-Regular
space, PNPSa-Normal space, almost PNPSa-Normal space, mildly PNPSa-Normal space, PNPSa-Compact
space, PNPSa-Lindelof space, PNPSa-Connected space, PNPSa-Closed graph and strongly PNPSa-Closed
graph in PNP-Topological Spaces. In future work, PNPSa-open sets can be applied in an application field of
real-life experience.
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