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1. Introduction

In mathematics, Zadeh?® was first presented a idea of fuzzy set between the intervals in order of logic
and sethypothesis. The fuzzy set was attempted in general topology by Chang? as fuzzy topological
space. The intu-itionistic fuzzy set which contains a membership and non-membership values was
introduced by Atanassov! in1983. Coker* made intuitionistic fuzzy set in a topology entitled as
intuitionistic fuzzy topological spaces. Theideas of neutrosophy and neutrosophic set was presented by
Smarandache!®!’ toward the start of 20" century. Salama and Alblowi**'> in 2012, originated
neutrosophic set and neutrosophic crisp set in a neutrosophic topological space. In the year 2016,
Chatterjee et al.®> grounded the idea of quadripartitioned neutrosophic set and defined several similarity
measures between two quadripartitioned neutrosophic sets. Iswaraya and Bageerathi® studied the
concept of neutrosophic semi-open sets and neutrosophic semi-closed sets. Push- palatha and
Nandhini*?grounded the idea of neutrosophic generalized closed sets in NTS’s. The notion of
neutrosophic b-open sets in NTS’s was presented by Ebenanjar et al.2 Rao and Srinivasa®® grounded
the concept of pre-open set and pre closed set via neutrosophic topological spaces. Thereafter,
Maheswari et al.2studied the neutrosophic generalized b-closed sets in NTS’s. In the year 2019,
Mohammed Ali Jaffer and Ramesh!! studied the concept of neutrosophic generalized pre-regular
closed sets. The generalized neutro- sophic b-open sets in NTS’s was introduced by Das and
Pramanik.® Das and Pramanik’ also defined the neutrosophic ®-open sets and neutrosophic ®-
continuous mappings via NTS’s. Vadivel and Sundar definedy open sets,*® y continuous maps,?-?2 §-
open sets®® and S continuous maps?3? in N -neutrosophic crisp topological spaces and defined some
operators®® in NTS’s.
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In this paper we introduce quadripartitioned neutrosophic £ frontier, quadripartitioned neutrosophic S
bor-der and quadripartitioned neutrosophic g exterior and discuss their properties in quadripartitioned
neutrosophic topological spaces.

2. Preliminaries

The needful basic definitions & properties are discussed in this section.

Definition 2.1. 3 Let Z be a fixed set. Then, a quadripartitioned neutrosophic set (in-short, Q-Nss) U
over Z is defined by U = {(u, Tu (u), Cu (u), lu (u), Fu (u)): u € Z} where Ty, Cu, lu and Fu
(€ [0, 1]) are the truth, contradiction, ignorance, and falsity membership values of u € Z. So, 0 <
Tu(u) +Cu(u) + lu(u) +Fyu(u) <4.

Definition 2.2. 3 Let Z be a non-empty set & the Q-Nss’s U & Uq in the form U = {(u, Tu
(u), Cu (u),lu (U), Fu (U)) : u € Z}, Uo = {(u, Tup (u), Cuo (u), luo (u), Fup ) : u € Z},
then

) Oons = (u,0,0,1,1) and 1ons = (u, 1,1, 0, 0),

(i) U S U iff Tu(u) <Tug (u), Cu(u) <Cug (u), lu(u) >1lup (U) & Fu (u) >Fuyp (u) :
ueZz,

(i)  lons —U ={(u, Fu(u), lu(u),Cu(u), Tu(u) :uez}=U°

(iv) U uUo={(u, max (Tu(u), Tuo (u)), max (Cu (u), Cup (u)), min (lu (u), lupo (u)),
min(Fu (u), Fuo (u))) : u € Z},

(v) U NUo = {(u, min (Tu (u), Tug (u)), min (Cu (u), Cup (1)), max (lu (u), lup (u)),
max(Fu (u), Fuo (u) )) : u e Z}.

Definition 2.3. © Let Z be a fixed set. A collection I'o of some Q-Nss’s over Z is called a
guadripartitioned neutrosophic topology (in-short, Q-Nst) on Z, if the following conditions holds:

) On, In ETo.

(i) GyNG, el'g forany Gy, G, €TI'g.

(i) Gy elg,V {Gy:p€Z}cTo.

Then (Z, T'g) is called a quadripartitioned neutrosophic topological space (in-short, Q-Nsts) in Z. Every

element of I'q are called a quadripartitioned neutrosophic open sets (in-short, Q-Nso set). If C
I'o, thenCE€ is called a quadripartitioned neutrosophic closed sets (in-short, Q-Nsc set).

Definition 2.4. 2 Let (Z, T'q) be Q-Nsts on Z and U be an Q-Nss on Z, then a quadripartitioned
neutrosophicinterior (resp. closure) of U (in-short, Q-Nsint(U) (resp. Q-Nscl(U))) are defined as

Q-Nsint(U) = U{Uo : U € U & Ug isa Q-Nso in Z},
Q-NsCl(U) :n{Uo . Uﬁg Uo & Ugisa Q-NsC in Z},

Definition 2.5. O Let (Z, I'o) be Q-Nsts on Z and U be an Q-Nss on Z. Then U is said to be a
quadripartitioned neutrosophic pre (resp. semi, a & b) open set (in-short, Q-Ns po set (resp. Q-Ns
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0 set, Q-Nsao set &Q-Nsho set)) if U <Q-Nsint(Q-Nscl(U)) (resp. U Q-Nscl(Q-Nsint(U)),
U< Q-Nsint(Q-Nscl(Q-Nsint(U))) & U < Q-Nscl(Q-Nsint(U))  Q-Nsint(Q-Nscl(U))).
The complement of an Q-Ns po set (resp. Q-Ns 0 set, Q-Nsao set & Q-Nsbo set) is called a

quadripartitioned neutrosophic pre (resp. semi, o & b) closed set (in-short, Q-Ns Sc set (resp. Q-Ns
c set, Q-Nsac set& Q-Nsbc set)) in Z.

The family of all Q-NsPo set (resp. Q-NsPc set, Q-NsSo set, Q-NsSc set, Q-Nsao set, Q-Nsac
set, Q-Nsbo set & Q-Nsbc set) of Z is denoted by Q-NsPOS(Z) (resp. Q-NsPCS(Z2), Q-
NsSOS(Z), Q- NsSCS(Z), Q-NsaOS(Z2), Q-NsaCS(Z), Q-NsbOS(Z) & Q-NsbCS(2)).

Definition 2.6. Let (Z, I'q) be Q-Nsts on Z and U be a Q-Nss on Z. Then U is said to be a
quadriparti-tioned neutrosophic f open set (in-short, Q-Nsfo) set if U~ Q-Nscl(Q-Nsint(Q-
Nscl(U))).

The complement of an Q-Nsfo set is called a quadripartitioned neutrosophic S closed set (in-short,
Q-Nsfic setin Z.

The family of all Q-Nsfo set (resp. Q-Nsfc set) of Z is denoted by Q-NsfOS(Z) (resp. Q-
NsSCS(2)).

Definition 2.7. The Q-Nsf interior of U (briefly, Q-Nsgint(U)) and Q-Nsf closure of U (briefly,
Q-Nspcl(U)) are defined as

() Q-Nspint(U) = U{Ug : Ug €U & Ug isa Q-Nspo setin Z}.

(i)  Q-Ngfcl(U) =N{Ug : U € Ug & Ug isaQ-Nsfc setin Z}.

Theorem 2.8. Let (Z,T'g) be Q-Nsts on Z and G be a Q-Nss on Z. Then

) Q-Nspcl(1 —G) = 1 —Q-Nspint(G).

(i)  Q-NgBint(1 —G) = 1 —Q-Nsfcl(G).

Theorem 2.9. Let (Z,T'g) be Q-Nsts on Z and G be an Q-Nss on Z. Then

) Q-Nspint(G) < G.

(i) G is Q-Nspo iff Q-Nspint(G) = G.

(iili)  Q-NsBint(Q-NsBint(G)) = Q-Nspint(G).

Theorem 2.10. Let (Z, T'g) be Q-Nsts on Z. Let G and T be quadripartitioned neutrosophic
subsets of Z,then the following statements hold.

(i) G S Q-Ngcl(G).
(i) G is Q-Nsfc iff Q-NyScl(G) = G.

(i)  Q-NsBcl(Q-NsBcl(G)) = Q-NsBcl(G).

(iv) G ST = Q-NyBcl(G) S Q-Nsfcl(T).

(V)  Q-NsBcl(G N'T) S Q-NsBcl(G) N Q-Nsfck(T).
(Vi)  Q-NsBcl(G UT) = Q-NyBcl(G) U Q-NsBel(T).
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3 Quadripartitioned neutrosophic g frontier

In this section, we introduce quadripartitioned neutrosophic g frontier and discuss their properties in
quadri-partitioned neutrosophic topological spaces.

Definition 3.1. Let (Z, ') be a Q-Nsts with respect to F where F is a quadripartitioned neutrosophic
subset of Z. Let A be a neutrosophic subset of Z. Then the quadripartitioned neutrosophic g frontier
of a quadripartitioned neutrosophic subset A is denoted by Q-NsSFr(A) and is defined by Q-
NspFr(A) = Q-Nsfcl(A) N Q-Nspcl(A°).

Remark 3.2. For a quadripartitioned neutrosophic subset A of Z, Q-NspFr(A) is a Q-Nsfc.
Theorem 3.3. For a quadripartitioned neutrosophic subset A in Q-Nsts (Z, I'g), Q-NspFr(A) = Q-
Ns,BFI"(AC).

Proof. Let A be a quadripartitioned neutrosophic subset in Q-Nsts (Z, I'g). Then by Definition 3.1, Q-
NsBFr(A) = Q-NsBcl(A) N Q-Nsfcl(A®) = Q-Nsfcl(A°)NQ-Nspcl(A) = Q-NsScl(AYN(Q-
NsBcl(A%)). Again by Definition 3.1, this is equal to Q-NsfFr(A°). Hence Q-NsfFr(A) = Q-
NsBFr(A°).

Theorem 3.4. Let A be a quadripartitioned neutrosophic subset in Q-Nsts (Z, I'g). Then Q-
NsﬁFr(A) =

Q-Nspcl(A) — Q-Nspint(A).

Proof. Let A be a quadripartitioned neutrosophic subset in Q-Nsts (Z, I'g). By Theorem 2.8 (ii), (Q-
NsBcl(A9))¢ = Q-Nspint(A) and by Definition 3.1, Q-NspFr(A) = Q-NsBcl(A) N (Q-
NsBcl(A®)) = Q- NsBcl(A) N (Q-NsB int(A%)). By using A — B = A N B°, Q-NsBFr(A) = Q-
Nsfcl(A) — Q-Nspint(A). Hence Q-NsfFr(A) = Q-Nsfcl(A) — Q-Nsfint(A).

Theorem 3.5. A quadripartitioned neutrosophic subset A is Q-Nsfc set in Z if and only if Q-
NsSEr(A) SA.

Proof. Let A be a Q-Nsfc set in the Q-Nsts (Z, I'g). Then by Definition 3.1, Q-NsfFr(A) = Q-
Nsfcl(A) N Q-Nspcl(A%) < Q-Nspcl(A). By using Theorem 2.10 (ii), Q-Nsfcl(A) = A. Hence
Q- NsBFr(A) < A, if Ais Q-Nsfc in Z.

Conversely, Assume that, Q-NspFr(A) € A. Then Q-Nsfcl(A) — Q-Nspint(A) < A. Since Q-
Nspint(A) < A, we conclude that Q-Nsfpcl(A) = A and hence A is Q-Nsfc.

Theorem 3.6. If Ais a Q-Nsfo set in Z, then Q-NsBFr(A) < A°.

Proof. Let A be a Q-Nsfo set in the Q-Nsts (Z, T'g). By Definition 2.6, A® is Q-NsfSc set in Z. By
Theorem 3.5, Q-NspFr(A°) < A® and by Theorem 3.5, we get Q-NsSFr(A) < A°.

Theorem 3.7. Let A € B and B be any Q-Nsfc set in Z. Then Q-NsfFr(A) < B.

Proof. By Theorem 2.10 (iv), A € B, Q-Nsfc/(A) S Q-Nsfci(B). By Definition 3.1, Q-
NsSFr(A) = Q-Nsfcl(A) N Q-NsBcl(A%) € Q-Nspcl(B) N Q-Nspcl(A°) € Q-Nspcl(B). Then by
Remark ?7?, this is equal to B. Hence Q-NsgFr(A) < B.
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Theorem 3.8. Let A be a quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then (Q-
NsBFr(A))¢ =Q-Nspint(A) U Q-NspSint(A°).

Proof. Let A be a quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then by Definition

3.1, (Q-NsBFr(A))° = (Q-NsBcl(A)NQ-NsBcl(A%)) = ((Q-NsBcl(A))°U(Q-NsBcl(A))°.
By Theorem(ii), which is equal to Q-Nspint(A®)Q-Nspint(A). Hence (Q-NsBFr(A))¢ = Q-
NsBint(A)UQ-NspBint(A°).

Theorem 3.9. For a quadripartitioned neutrosophic subset A in the Q-Nsts (Z, I'g), then Q-
NsBFr(A)SQ-NsFr(A).

Proof. Let A be a quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then by Definition
2.7, Q-Nspcl(A)2Q-Nspcl(A) and Q-Nspcl(A%)SQ-Nscl(A%). By Definition 3.1, Q-NsfFr(A) =
Q- NsBcl(A)NQ-Nspcl(A9)=Q-Nscl(A)NQ-Nscl(A°), this is equal to Q-NsFr(A). Hence Q-
NsBFr(A)SQ-NsFr(A).

Theorem 3.10. For a quadripartitioned neutrosophic subset A in the Q-Nsts (Z, I'g), Q-NsfBcl(Q-
NsfEr(A)) S Q-NsBFr(A).

Proof. Let A be the quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then by Definition
3.1,Q-NsBcl(Q-NspFr(A)) = Q-Nspcl(Q-Nspcl(A) (Q-Nspcl(A))) =(Q-Nspcl(Q-
NsBcl(A)))N(Q-NsBcl(Q-Nspcl(A%)). By Theorem 2.10 (iii), Q-Nsfcl(Q-Nso Fr(A)) = Q-
Nspcl(A)N(Q-NspBcl(A°)). By Definition 3.1, this is equal to Q-NsSFr(A).

Theorem 3.11. For a quadripartitioned neutrosophic subset A in the Q-Nsts (Z, I'g), Q-NsfFr(Q-
NsBint(A)) Q-NsBFr(A).
Proof. Let A be the quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then
Q—NsBFH(Q—NsBint(A)=Q—NsBcl(Q—Nsint(A))N(Q—NsBcl(Q—NsBint(A))¢)[by Definition 3.1]
=Q—NsBcl(Q—NsBint(A))N(Q—NsBcl(Q—NsBcl(A%)))[by Theorem 2.8(i)]
=Q—NsBcl(Q—NsBint(A)) N (Q—NsBcl(A%)[ by Theorem 2.10 (iii)]
CQ-Nspcl(A) N Q—Nspcl(A%)[ by Theorem 2.9 (i)]
=Q—NspFr(A)[ by Definition 3.1].
Hence Q-NsBFH(Q-NgBint(A)) S (Q-NsBFrHA)).
Theorem 3.12. For a quadripartitioned neutrosophic subset A in the Q-Nsts (Z, I'g), then Q-
NsBErH(Q-NsBcl(A)) S Q-NsBFr(A).
Proof. Let A be a quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then
Q-NsBEFH(Q—NsBcl(A)=Q—NsBcl(Q—NsBcl(A)N(Q—NsBcl(Q—NsBcl(A))°) [byDefinition 3.1]
=Q—NsBcl(A)N(Q—NsBcl(Q—NsBint(A%)))[by Theorem2.8(ii)and2.10(iii)&(iv)]
CQ—NsBcl(A) N Q—Nspcl(A ©)[by Theorem 2.9 (i)]
=Q—NspFr(A)[by Definition 3.1]
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Hence Q-NsBEF+(Q-NsBcl(A)S Q-NsBFr(A).
Theorem 3.13. Let A be a quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then Q-
NsBint(A) €A — Q-NsBFr(A).
Proof. Let A be a quadripartitioned neutrosophic subset in the Q-Nsts(Z,I'g).Now by Definition 3.1,
A — Q—NsBFr(A) =A N (Q—NsBFr(A))°

=A N [Q—NsBcl(A) N Q—NsBcl(A%)]°

=A N [Q—NspBint(A%) U Q—NsBint(A)]

=[A N Q—NgBint(A%] U [A N Q—NsBint(A)]

=[A N Q—NsBint(A%)] U Q—NsBint(A) 2 Q—NsBint(A)
Hence Q-Nspint(A) < A — Q-NsSEFr(A).

Theorem 3.14. Let A and B be quadripartitioned neutrosophic subsets in the Q-Nsts (Z, I'g). Then
Q-NsBFr(A U B) € Q-NsBFr(A) U Q-NspFr(B).

Proof. Let A and B be quadripartitioned neutrosophic subsets in the Q-Nsts (Z, I'g). Then
Q—NsSFr(A U B) =Q—Nsfcl(A U B) N Q—NsBcl(A U B)¢[by Definition 3.1]
=Q—Nspcl(A U B) N Q—Nspcl(A° N BY)
S(Q-NsBcl(A) U Q—Nspci(B) N ((Q—Nspci(A))) N (Q—Nspci(B ))
[by Theorem 2.10 (v) & (vi)]
=[(Q-NsBcl(A) U (Q—NyBcl(B)) N (Q—NsBcl(A%))] N [(Q—NsBci(A)U
(Q-NsBci(B)) N (Q—NyBcl(B)))]
=[(Q—NsBcl(A) N Q-NsBcl(A%)) U ((Q—NsBcl(B) N (Q—NsBcl(A%)))IN
[(Q—NsBcl(A) N (Q-Nspcl(B))) U ((Q—Nspci(B) N (Q—Nspci(B))))]
=[Q-NsBFr(A) U (Q-NsBcl(B)) N (Q-NsBcl(A%)] N [(Q—NsBci(A)N
(Q—NsBcl(B?))) U (Q—NsBFr(B))][by Definition 3.1]
=(Q-NsBFr(A) U Q-NsFr(B)) N [(Q-Nspcl(B) N (Q-NsBcl(A%)))U
((Q-NsBci(A) N Q—NsBcl(B)))]
CQ—NspFr(A) U Q—NspFr(B).
Hence, Q-NsfFr(A U B) € Q-NsSFr(A) U Q-NsSFr(B).

Theorem 3.15. For any quadripartitioned neutrosophic subsets A and B in the Q-Nsts (Z, I'g), Q-
NspFr(ANB) € (Q-NspFr(A) N (Q-Nspcl(B))) U (Q-NsBFr(B) N Q-Nspcl(A)).

Proof. Let A and B be quadripartitioned neutrosophic subsets in the Q-Nsts (Z, I'g). Then
Q—NsBFr(A N B)
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=Q—NsBcl(A N B) N (Q—NspBcl(A N B)°)[by Definition 3.1]
=Q—NsBcl(A N B) N (Q—Nspcl(A° U BY))
C(Q—NsBcl(A) N Q—Nspcl(B))N (Q—Nsficl(A) U Q—Nspcl(B ))[by Theorem 2.10 (v) & (vi)]
=[(Q—NsBcl(A)YNQ—NsScl(B)NQ—NsScl(A)JU(Q—NsScl(A)NQ—NsScl(B)N Q—NsScl(BY)]
=(Q—NsBFr(A) N Q—Nspcl(B)) U (Q—NsBFr(B) N Q—Nspcl(A))[by Definition 3.1].
Hence Q-NsBFr+(A N B)S((Q-NsBF+(A)N(Q-NsBcl(B)))U(Q-NsBEHB)N(Q-NsBcl(A)))).

Corollary 3.16. For any quadripartitioned neutrosophic subsets A and B in the Q-Nsts (Z, I'g),
Q-NsBFr(ANB) € Q-NspFr(A) U Q-NspFr(B).

Proof. Let A and B be quadripartitioned neutrosophic subsets in the Q-Nsts (Z, I'g). Then
Q-NsBFr+(A N B)
=Q—NsBcl(A N B) N (Q—NsBcl(A N B)°)[by Definition 3.1]
=Q-NsBcl(A N B) N (Q—NsBcl(A°UB®)
c(Q—-NsBcl(A) N Q—NsBel(B)) N (Q—NsBel(A) U Q—NsBel(B ))[by Theorem 2.10 (v) & (vi)]
=(Q—NsBcl(A)NQ—NsBcl(B))N(Q—NsBcl(A*)U(Q—NsBcl(A)NQ—NsBcl(B))N (Q—NsBcl(B)))
=(Q—NsBFr(A) N Q—NsBcl(B)) U (Q—NsBcl(A) N Q—NsBFr(B))[by Definition 3.1]
CQ-NsBFrA) U (Q—NsBFr(B).
Hence Q-NsBFr-(A N B) S Q-NsBFr(A) U Q-NsBFr(B).
Theorem 3.17. For any quadripartitioned neutrosophic subset A in the Q-Nsts (Z, I'g),

(i)  Q-NsBFH(Q-NsBFr(A)) S Q-NsBFr(A),
(i) Q-NBFr(Q-NsSEFr(Q-NspFr(A))) < Q-NsfFr(Q-NsfEr(A)).

Proof. (i) Let A be a quadripartitioned neutrosophic subset in the Q-Nsts (Z, I'g). Then
Q-NsBFHQ—NsBFr(A))
=Q-NsBcl(Q-NsBFrA)) N Q—NsBcl(Q—NsBFr(A)) by [Definition 3.1]
=Q-NsBcl(Q-NsBcl(A) N (Q-Nsfel (A%) N (Q-NsBcl(Q-NsBel(A)) N (Q-NsBel (A%) )
by [ Definition 3.1]
(N N 6c/(Q—NsBcl(A)) N (Q—NsBcl(Q—NsBel(A))N(Q—NsBcl(Q—NsBint(A))U
(Q—Nsypint(A)))[by Theorem 2.10 (iii) & (V)]
=(Q-Nsfel(A) N (Q-NsBel(A%)) N (Q-NsBcl(Q-NsBint(A) U Q-Nsfint(A))))
[by Theorem 2.10 (iii)]
CQ-NsBcl(A) N Q—NsBcl(A°)
=Q—NspFr(A) [by Definition 3.1].
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Therefore Q-NsBF+(Q-NsBFr(A)) S Q-NsBFr(A).
(i) Again, Q-NsBFr(Q-NsBFr(Q-NsBFr(A))) S Q-NsBFH(Q-NsBFr(A)).

4 Quadripartitioned neutrosophic g border and quadripartitioned neutrosophic £ exterior

In this section, we introduce the quadripartitioned neutrosophic £ border, quadripartitioned
neutrosophic g exterior using quadripartitioned neutrosophic f open sets and their properties are
discussed in Q-Nsts’s.

Definition 4.1. Let A be a quadripartitioned neutrosophic subset of Q-Nsts (Z, I'g). Then the set Q-
NsBr(A) = A Q-Nsint(A) (resp. Q-NsfBr(A) = A -Q-NsBint(A)) is called the quadripartitioned
neutrosophic (resp. quadripartitioned neutrosophic f) border of A.

Theorem 4.2. If a subset A of Z is Q-Nsfc, then Q-NsfBr(A) = Q-NsfSFr(A).

Proof. Let A be a Q-Nsfc subset of Z. Then by Theorem 2.8 (ii), Q-NsfBci/(A) = A. Now,
Q- NspFr(A) = Q-Nspcl(A) — Q-Nspint(A) = A — Q-Nspint(A) = Q-NsBBr(A).

Theorem 4.3. For a quadripartitioned neutrosophic subset A of Z, A = Q-Nsgint(A) U Q-
NsﬁBr(A)

Proof. Let Xe1,e2,e3,e4) € A. If Xe1,e2,e3,e4) € Q-Nsfint(A), then the result is obvious. If
Xe1,e2,e3,e4) £ Q-NsBint(A), then by the definition of Q-NsSBr(A), xe1,e2,e3,e4) € Q-
NsBBr(A). Hence Xe1,e2,e3,e4) € Q-Nspint(A) U Q-NsfBr(A) and so A € Q-Nsfint(A) U
Q-NspBr(A). On the other hand, since Q- Nsfint(A) < A and Q-NsfBr(A) € A, we have Q-
Nspint(A) U Q-NspBr(A) € A.

Theorem 4.4.For a quadripartitioned neutrosophic subset A of Z,Q-NsSint(A)NQ-NsfBr(A)=0x .
Proof. Suppose Q-NsBint(A)NQ-NsfBr(A)#0n .Let Xe1,e2,e3,e4)€ Q-NsBint(A)NQ-NsSBr(A).
Then Xe1,e2,e3,e4) € Q-Nsfint(A) and Xe1,e2,e3,e4) € Q-NsBBr(A). Since Q-NsfBr(A)= A

— Q- Nsfint(A), then Xe1,e2,e3,e4) € A. But Xe1,e2,e3,e4) € Q-Nspint(A), Xe1,e2,e3,e4) € A.
There is a contra- diction. Hence Q-Nsgint(A) N Q-NsBBr(A) = On.

Theorem 4.5. For a quadripartitioned neutrosophic subset A of Z, A is a Q-Nsfo set if and
only if Q-NsfBr(A) = On.

Proof. Necessity: Suppose A is Q-Nsfo. Then by Theorem 2.9 (ii), Q-Nsfint(A) = A. Now,
Q- NsBBr(A) = A - Q-NsfBint(A) = A-A =0n.

Sufficiency: Suppose Q-NsfBr(A) = On . This implies, A - Q-Nsfint(A) = On . Therefore
A = Q- Ngpint(A) and hence A is Q-Nsfo.

Corollary 4.6. For a Q-Nsts, Q-NsBr(0On) = On and Q-NsfBr(1n) = On.
Proof.Since On and 1n are Q-Nsfo, by Theorem 4.5,Q-NsSBr(0n)=0n and Q-NsBB7(1n)= On
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Theorem 4.7. For a quadripartitioned neutrosophic subset A of Z, Q-NsfBr(Q-NspSint(A)) = On .
Proof. By the definition of Q-Nsf border, Q-NsfBr(Q-Nsfint(A)) = Q-Nsfint(A) - Q-Nspfint(Q-
Nspint(A)). By Theorem 2.9 (iii), Q-Nsfint(Q-Nspint(A)) = Q-Nspint(A) and hence Q-
NsBBr(Q- Nspint(A)) = On.

Theorem 4.8. For a quadripartitioned neutrosophic subset A of Z, Q-Nsfint(Q-NsBBr(A))=0n .
Proof. Let X1,e2,e3,e4) € Q-Nsfint(Q-NsfBr(A)). Since Q-NsfBr(A) € A, by Theorem 2.9
(i), Q-Nspint(Q-NspBr(A)) < Q-Nspint(A). Hence Xe1,e2,e3,e4) € Q-Nspint(A). Since Q-
Nspint(Q- NsppBr(A)) S Q-NsBBr(A), Xe1,e2,e3,e4) € Q-NsppBr(A). Therefore Xe1,e2,e3,e4) €
Q-NsBint(A) N Q- NsBBr(A), Xe1,e2,e3,e4) = On.

Theorem 4.9. For a quadripartitioned neutrosophic subset A of Z, Q-NsSBr(Q-NsSBr(A)) = Q-
NspBr(A).

Proof. By the definition of Q-Nsf border, Q-NsfBr(Q-NsffBr(A)) = Q-NspBr(A) - Q-
Nspint(Q- NsBr(A)). By Theorem 4.8 Q-Nsfint(Q-NsfBr(A)) = On and hence Q-NspBr(Q-
NsﬁBV(A)) = Q- NsﬁBl"(A)

Theorem 4.10. Let A be a quadripartitioned neutrosophic subset of Z. Then, Q-NsfBr(A) =
A NQ- Nsficl(A°).

Proof. Since Q-NsfBr(A) = A —Q-Nspint(A) and by Theorem 2.10, Q-NsBBr(A)=A — (Q-
NsBcl(A9))° = A N (Q-NsBcl (A°)°) = A N Q-NsBcl(AC).

Theorem 4.11. For a quadripartitioned neutrosophic subset A of Z, Q-NsfBr(A) € Q-NsSFr(A).
Proof. Since A < Q-NsScl/(A), A — Q-Ngpint(A) < Q-Nsfcl(A) — Q-Nspint(A). That
implies,Q-NspBr(A) < Q-NsSFr(A).

Definition 4.12. Let A be a quadripartitioned neutrosophic subset of a Q-Nsts (Z, I'g). The quadriparti-
tioned neutrosophic (resp. f) interior of A° is called the quadripartitioned neutrosophic (resp.

quadripartitioned neutrosophic ) exterior of A and it is denoted by Q-NsExt(A) (resp. Q-
NsBExt(A)). That is,Q-NsExt(A) = Q-Nsint(A°) (resp. Q-NsBExt(A) = Q-Nspfint(A°).

Theorem 4.13. For a quadripartitioned neutrosophic subset A of Z, Q-NsSExt(A)=(Q-Nsfcl(A))".
Proof. We know that, U - Q-Nsfcl/(A =Q-NspBint(A°), then Q-NsSExt(A)=Q-Nsfint(A°) =
(Q-Nspcl(A))°.

Theorem 4.14. For a quadripartitioned neutrosophic subset A of Z, Q-NsBExt(Q-NspBExt(A))
= Q-NsBint(Q-NsBcl(A)) 2 Q-Nspint(A).

Proof. Now, Q-NSBEXt(Q-NSExt(A)) = Q-NSExt(Q-NsSint(A°) = Q-NyBint((Q-
NsSint(A%))°) =Q-NsBint(Q-NsBcl(A)) 2 Q-NsBint(A).

Theorem 4.15. For a quadripartitioned neutrosophic subset A of Z, If AC B, then Q-NsBExt(B)
€Q- NspExt(A).

Proof. Suppose ASB.Now, Q-NsBExt(B)=Q-NsBint(B®) < Q-Nspint(A%)= Q-NsBExt(A).
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Theorem 4.16. For a quadripartitioned neutrosophic subset A of Z, Q-NsfExt(1n ) = On and Q-
NsPExt(On ) = In.

Proof. Now, Q-NsBExt(In ) = Q-Nsfint((In )°) = Q-Nsfint(On ) and Q-NsBExt(On ) = Q-
NsBint((On )°) = Q-NsBint(1n ). Since On and 1n are Q-Nsfo sets, then Q-NsBint(On ) = On
and Q-Nspint(In) = In. Hence Q-NsBExt(On) = 1n and Q-NsBExt(In) = On.

Theorem 4.17. For a quadripartitioned neutrosophic subset A of Z, Q-NsBExt(A) = Q-
NsBExt((Q- NsfBExt(A))°).

Proof. Now, Q-NsBExt((Q-NsBExt(A))°) = Q-NsBExt((Q-NsBint(A9))°) = Q-
NsBint((((Q- NsBint(A%))))°) = Q-Ngfint (Q-NsBint(A%) = Q-NsBint(A°) = Q-
NsSEXt(A).

Theorem 4.18. For asub sets A and B of Z, the followings are valid.

(i)  Q-NgExt(A U B) € Q-NySEXt(A) N Q-NsBExt(B).
(i)  Q-NsBExt(A N B) 2 Q-NBExt(A) U Q-NsBEx(B).

Proof. (i) Q-NsSExt(A U B) = Q-NgBint((A U B)%) = Q-NsBint((A°) N (BY)) € Q-NsBcI(A®)
N Q-NsBcl(BS) = Q-NsBEx#(A) N Q-NsBEx((B).

(i) Q-NsBEX#(A N B) = Q-NsBint((A N B)¥) = Q-NyBint((A% U (B%)) 2 Q-NsBcl(A%) U Q-
NsﬁCZ(BC) = Q-NsﬂExt(A) U Q-NsﬁExt(B)

Conclusion

In this paper, we have studied some new operators called quadripartitioned neutrosophic £ frontier,
respective border and exterior with the help of quadripartitioned neutrosophic f-open sets in
quadripartitioned neutro- sophic topological space. Also, we discussed the important properties of them
and the relations between them.
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