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Abstract. This paper aims to introduce and investigate Neutrosophic pi-generated regular-closed sets in Neutrosophic
topological space (NTS). In addition, the study of the connection between Neutrosophic mgr-closed sets and other
Neutrosophic set classes is demonstrated. Furthermore, a new concept is researched and discussed (NTS) known as a
Neutrosophic mgr — Ty, — space. The goal is to investigate the properties of these new notions of Neutrosophic open sets
using examples, counter examples, and some of their fundamental results.

Keywords. Neutrosophic sets theory, Neutrosophic regular generated-closed set, Neutrosophic pi-generated a — closed,
Neutrosophic pi-generated regular—T, ,, — space.

Subject Classification: 06D72, 03E72.

INTRODUCTION

Topology is a traditional subject, with many different topological spaces introduced as a generalization in recent
years. Using L.A. Zadeh's [1] fuzzy sets, C.L. Chang[2] presented and created fuzzy topological space. Using
Atanassov's[3] Intuitionistic fuzzy set, Coker[4] proposed the concepts of Intuitionistic fuzzy topological spaces.
Salama et al. introduced neutrosophic topological spaces (NTS) [5]. D. Andrijevic proposed b-open sets in topological
space in 1996 [6], while R. Dhavaseelan and SaiedJafari proposed Neutrosophic generalized closed sets in 1997 [8].
Smarandache introduced neutrality, or the degree of indeterminacy, as a separate concept in 1998 [7]. He also based
the Neutrosophic set on three topological spaces with Neutrosophic components (T- Truth, F -Falsehood, I-
Indeterminacy). Neutrosophic set it is non-classical set such as soft sets [9-14], fuzzy sets [15-21], nano sets [22],
permutation sets [23-28], and others [29,30]. This study aims to present Neutrosophic 7% gr-closed sets and explore
the relationship between them and other neutrosophic sets in (NTS). Moreover, a new class of (NTS), called
Neutrosophic mgr-T; ,,-space, is investigated and discussed. Employing examples, counter examples, and some of
their basic premises to investigate the features of these novel conceptions of Neutrosophic open sets.

PRELIMINARIES

We will get the basic information from the sources [31-38] in this section.
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Definition: 2.1

Assume that ¥ # ¢, then K = {(¢, yx(€), px(€), r¢(€)): € € W}is reported to be a neutrosophic set (NS), where
Y Px » T are three fuzzy sets. Also, if H = {(¢,yy(€), py(e), ry(e)): € € W}is (NS). Then;

(1) K C H ifand only if yi(e) < vy (), pr(e) = py(e) and 1 (e) = 14 (e),
@ KIT H = {(e, min {yx(e),yu(e)}, max {px(e), py (€)}, max {r (€), 7y (£)}): € € ¥},
QK = {e,1x(e), 1 — px (&), vk (e)): € € ¥},

@) K LT H = {(e, max {yx (¢), yys ()}, min {py (€), py (¢)}, min {ryc (), 14 () }): € € ¥}.
(5)ife e ¥, wesay f = {(&,v:(e), ps(e), 1:(€)): € € ¥} is a neutrosophic singleton set if y;(¢) # 0, when ¢ = ¢
and y:(e) = 0,p;(e) = 1:(e) = 1, when e # £ . Also, if f belongs to K, we denote that by f € K.

Definition: 2.2

Assume T = {f,- |j € A} be a collection of neutrosophic sets (NSs) of ¥. We say (¥, t) isa neutrosophic topological

space (NTS) if T satisfies:

(1) 0y = {5, (0,1,1)):e€e¥P}erand 1y = {{s,(1,0,0)): ¢ € ¥} € 7.

@ fullfr€erVfnfi€r,

) LI f; € T for any VC A. Moreover, if f; € 7 we have f; is neutrosophic open set (NOS) while f; is known as
jev

neutrosophic closed set (NCS).

Definition: 2.3

Assume f is (NS), then:

@) Nel(f) = T1{fIf; is (NCS) and £ C f;} and Nint(f) = LI {£j|f; is (NOS) and f; C £},

are neutrosophic closure and neutrosophic interior of f, respectively.

) Nrcl(f) = T1{fIf; is (NRCS) and f S f;}and Nrint(f) = LI {£j|f; is (NROS) and f; C f}
are neutrosophic regular closure and neutrosophic regular interior of f, respectively.

) Nacl(f) = 1 {f;If; is (NaCS) and f C f;} and Naint(f) = L {fj|f; is (Na0S) and f; C f}
are neutrosophic a — closure and neutrosophic a — interior of f, respectively.

(2) Npcl(f) = 11 {filfj is (NpCS) and f C f;} and Npint(f) = 11 {fjlfjis (NpOS) and f; Cf}
are neutrosophic pre-closure and neutrosophic pre-interior of f, respectively.

() Nscl(f) = T1{fIf; is (NSCS) and f S f;} and Nsint(f) = LI {f|f; is (NSOS) and f; C f}

are neutrosophic regular closure and neutrosophic regular interior of f, respectively.

(2) Nbcl(f) = [1{fjlf; is (NbCS) and f C f;} and Nbint(f) = LI {£;|f; is (NbOS) and f; C f}

are neutrosophic regular closure and neutrosophic regular interior of f, respectively.
Definition: 2.4

Let K be an (NS) in (NTS). Then it is a neutrosophic n-open set (N70S) if K =1 I{H / H is (NROS) in (NTS)}
Definition: 2.5

Let (¥, 1) be an (NTS) and K be neutrosophic set (NS) of ¥ . Then K is called:
(i) a neutrosophic g -closed set if Ncl (K) C L whenever K C L and Lis (Nm0S).

(ii) a neutrosophic 77 g-closed if Ncl (Nint (K )) S L whenever K L and L is (N70S).
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(iii) a neutrosophic 7z ga-closed (N7GacCS) if Nacl (K ) C L whenever K C L and L is (N7OS).
(iv) a neutrosophic 7 gp-closed (N7GPCS) if Npcl (K ) C L whenever K C L and L is (N70S).

(v) a neutrosophic 7z g b — closed (N7GbCS) if Nbcl (K) = L whenever K C L and L is (N70S).
(vi) a neutrosophic 7 gs-closed (NzGSCS) if Nscl (K ) C L whenever K < L and L is (N70S).

NEUTROSOPHIC PI-GENERATED REGULAR-CLOSED SETS (NmGRCS)

In the beginning, define (NTGRCS) in (NTS), and then look at the link between (NTGRCS) and other (NSs) in (NTS).

Definition: 3.1

Assume (¥, 1) is (NTS) and K isan (NS) of ¥ .Wesay K isa neutrosophic 7 gr-closed set (NTGRCS) in ¥ if
Nrcl (K) C L whenever K C L, where L is (Nm0S) in ¥.The family of all (NwGRCSs) of ¥ is denoted by
NnGRC(¥, 7).

Result: 3.2

Any (NRCS) is(NmGRCS), but not the other way around.

Example: 3.3

Let?¥ ={l,j,n,m} and H; (1 <i < 6) be (NSs), where:

H; ={{l,(0.5,1,0.2)),(j, (0,0,1)),(n, (0,0.2,1)),(m, (0,1,0))},

H, ={(1,(0,0,1)),(j, (0.3,1,0.4)),(n, (0,1,0)), (m, (0.6,0.3,1))},

H; ={(l, (0.5,0,0.2)),(j, (0.3,0,0.4)), {n, (0,0.2,0)), (m, (0.6,0.3,0))},

H, ={(l,(0,0,1)),(j, (0.3,1,0)),(n, (0,1,0)), (m, (0.6,0.3,1))},

Hs ={([,(1,0,0)), (j, (1,0,0.4)),(n, (1,0,0)),(m, (1,0,0))},

H, ={(l,(0.5,0,0.2)), (j, (0.3,0,0)), {n, (0,0.2,0)), (m, (0.6,0.3,0))}.

Now, let T ={1y, 0y, H, , Hy, ..., Hg}, then (¥, 7) is a (NTS). Here the (NS) Hs is (NTGRCS) but not (NRCS).
Remark: 3.4

The notion of (NCS) and (NTGRCS) are independent.

Example: 3.5
By Example (3.3), we have the following:
(i) The (NS) W = {1, (0,1,1)),{j, (0.4,1,1)),{n, (0,1,1)), (m, (0,1,1))} = HE of ¥ is (NCS) but not (NTGRCS) in ¥.
(ii) We have K = {(1, (1,0,0)), (j, (1,0,0.4)),(n, (1,0,0)), (m, (1,0,0))} is (NTGRCS) but not (NCS) in ¥.

Remark: 3.6

The notion of (NGCS) and (NmGRCS) are independent.

Example: 3.7

See Example (3.3), we have the following:
(i) The (NS) W = {{I,(0,1,1)),(j, (0.4,1,1)),{n, (0,1,1)),{(m, (0,1,1))} of ¥ is (NGCS) but not (NTGRCS) in ¥.
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(if) We have K ={{l, (1,0,0)), {j, (1,0,0.4)},(n, (1,0,0)), {m, (1,0,0))} is (NmGRCS) but not (NGCS) in .
Theorem: 3.8
Any (NGRCS) is (NmGaCS), (NTGPCS), (NtGbCS), (NnGSCS), (NmGCS) and (Nm*GCS) but not the other way

around.
Proof: Straightforward.

Example: 3.9

See Example (3.3), (i)The (NS) W = {([,(0,1,1)), (j, (0.4,1,1)),(n, (0,1,1)),(m, (0,1,1))} of ¥ is (NzGaCS) and
(NmGCS) but not (NTGRCS).

ii)The (NS) F ={(1, (0,0.2,1)),{j, (0,1,0.4)),(n, (0,1,1)), (m, (0,0.3,1))} of a(NTS) ¥ is (NmGbCS), (NtGPCS) and
(NmGSCS) but not (NTGRCS).

i) We have G = {{I, (0,1,0.3)), (j, (0,0,1)), {n, (0,0.3,1)), {m, (0,1,0.2))} of ¥ is (N7*GCS) but not (NTGRCS).

Theorem: 3.10
Any (NmGRCS)is (NRGCS).
Proof: Straight forward
However, not the other way around for Theorem (3.10). See the following example.

Example: 3.11

See Example (3.3), the (NS) W = {(I,(0,1,1)), (j, (0.4,1,1)),(n, (0,1,1)),{m, (0,1,1))} of ¥ is (NRGCS) but not
(NTGRCS) in .

Remark: 3.12

The following graphic depicts the relationship between (NTGRCS) and others (NSs):
(NCS) (NRGCS) (NGCS)

A

(NRCS) ——— (NmGRCS) ————» (N7GSCS)

(NmGCS) (NmGbCS)

4

P

(NT*GCS) (NTGPCS) (NZGaCS)
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Remark: 3.13
If each of H and D is (NTGRCS), then H LI D is also (NTGRCS).
Remark: 3.14
If each of H and D is (NTGRCS), then H]] D is not necessary to be (NmGRCS).

Example: 3.15
By example (3.3), the (NSs) I ={{l,(0.5,0,0)),(j,(0.4,1,0)),(n,(0.7,0,0)),(m,(0.6,0,0))}, and J=
(1,(0,0,1)),¢j, (0.3,0,0.4)),(n, (0,1,0)), {m, (0.6,0.3,1))} are neutrosophic 7z gr-closed sets in ¥ but their intersection
H, ={(1,(0,0,1)),(j, (0.3,1,0.4)), (n, (0,1,0)), (m, (0.6,0.3,1))} is not (NTGRCS) in ¥.

Theorem: 3.16

If K is (Nm0S) and (NTGRCS), then itis (NRCS).
Proof: Let K be (N70S) and (NzGRCS). Thus Nrcl (K) € K.But K < Nrcl (K ). Hence Nrcl (K )= K and
then K is (NRCS).

Corollary: 3.17

If K is (Nm0S) and (NTGRCS), then it is (NCS).
Proof: By (Theorem 3.16), we have K is (NRCS) and hence K is (NCS) in¥.

Theorem: 3.18

If K is (NtGRCS) of a(NTS)¥w and K € M < Nrcl (K). Then B is also (NzGRCS) of .

Proof: Let K be a (NGRCS)in® and M C T, where T is (Nz0S). Because K € M C Tand K is
(NmGRCS), thus Nrcl (K)Z T. Given M < Nrcl (K). Therefore, Nrcl(M) < Nrcl(K) € T. So
Nrcl (M) C T.Then M is (NTGRCS).

Theorem: 3.19

If K is (N@GRCS), then Nrcl (K) — K has no non-empty (NmCS).
Proof: Assume F is a non-empty (NzCS) with F  Nrcl (K) — K . The above implies F € ¥ — K. Since K
isS(NTGRCS) , ¥ — K is (NTGROS). Since F is (NTCS), ¥ — F is (Nm0S). Since Nrcl(K)c w — F,FC ¥

— Nrcl (K). Thus F € @, which is a contradiction. The above implies F = @ and hence Nrcl (K) — K does
not contain non-empty (N7CS).

Corollary: 3.20

Let K bea (NTGRCS). Then K is (NRCS) iff Nrcl (K) — K is (N7CS).
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Proof: Let K be (NGRCS). Then Nrcl (K)=K and Nrcl (K) — K =@, which is (NzCS). On the other hand,
let us suppose that Nrcl (K) — K is (NzCS). Then by theorem 3.19, Nrcl (K ) — K= ®. The above implies
Nrcl (K) =K. Hence K is (NRCS).

NEUTROSOPHIC PI-GENERATED REGULAR-OPEN SETS (NmGROS):
In this paragraph, we will define and discuss the conception of (NTGROS) in (NTS).

Definition: 4.1

A (NS) K is called a neutrosophic 7 gr-open set (N@GROS) in a (NTS) ¥,z if the relative complement K€ is
(NmGRCS) in ¥,t and the family of all (NwGROSs) ina (NTS) ¥,t is denoted by N 7 GRO(¥,7).

Remark: 4.2
Any (NS) K of ¥ satisfies Nrcl (¥ -K)=% - Nrint (K).
Theorem: 4.3

K is (NoGROS) in (NTS) ¥ iff F < Nrint (K ) whenever F is (NzCS)and F € K.

Proof: Let K be (NtGROS) and F be (NzCS) with F C K. Then¥? — K C ¥ —F.where®¥ — F is
(N70S). Since K is (NTGROS), ¥ — K is (NnGRCS). Then Nrcl(¥ — K)Z ¥ — F . Since Nrcl (¥ —
Ky=% — Nrint(K)= % — Nrint(K)Z ¥ — F.Hence F < Nrint(K).

Conversely, let F be (NnCS) and F K implies F < Nrint(K). Lety — K c U, wherew —U is
(NmCS). By hypothesis, ¥ —U < Nrint(K). Hence ¥ -Nrint(K) U .since Nrcl(¥ —K)=v -

Nrint (K ). The above implies rcl® (¢ — K) S U , whenever ¥ — K is (Nz0S). Then ¥ - K is (NTGROS)
iny,

Theorem: 4.4

If Nrint(K) € B c K, and K is (NtGROS), then B is (NTZGROS).
Proof: Given Nrint(K)c B Cc K.Then¥ —K c % — B < Nrcl (¥ — K).Since K is (NTGROS), ¥
— K is (NTGRCS). Then ¥ — B isalso (NTGRCS). Hence B is (NTGROS).

Remark: 4.5
Let K be (NS) of (NTS) ¥, then Nrint (Nrcl (K)—K)=®.
Theorem: 4.6

If K & ¥ is (NRGRCS), then Nrcl (K) — K is (NTGROS).
Proof: Let K be (NeGRCS)and T bea (NnCS)with T < Nrcl (K) — K. Therefore T=®.So, T < (Nrint
(K) — K). Hence Nrcl (K) — K is (NTGROS).
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Theorem: 4.7

If each of H and D is (NTGROS), then H [ D is also (N®GROS).
Proof: Straightforward.

Remark: 4.8
If each of H and D is (N@GROS), then H [ D is not necessary to be (NTGROS).

Example: 4.9

LetC ={(1,(0.5,0.2,1)),{j, (0.4,0,0.3)), (n, (0,0.1,1)), (m, (0,1,1))} and B ={(l,(0.5,0.2,0.2)),
(j, (0,0,0.3)), (n, (0,0.1,1)), (m, (1,1,0))} are two (NTGROSS). Then clIB=bD=
{{1,(0.5,0.2,0.2)), {j, (0.4,0,0.3)), (n, (0,0.1,1)), (m, (1,1,0))} is not (NTGROS) in (¥, 7).

NEUTROSOPHIC 7 GR-Tu2 -SPACE(NTGR Ty/; — S)

Let us introduce and study the notion of (NnGR T, - S).

Definition: 5.1
A (NTS)(¥, 1) is a neutrosophic 7z — generated regular-'l'l,2 -space (NnGR T, - S) ifevery (NTGRCS) is (NRCS).

Theorem: 5.2

For a (NTS)(¥, 1), the following conditions are equivalent.
(i) The (NTS)(¥, 7) is (NTGRT,, —5).
(ii) Any singleton of ¥ is either (NmCS) or (NROS).

Proof:
(i) = (ii): Let L be a neutrosophic singleton set in ¥ and let L be not (NnCS). Then ¥ - L is not (Nm0S) and

hence W -L is trivially (NZGRCS). Since in a (NnGRTl,Z —5), every (NTGRCS) is (NROS).Then ¥ -L is

(NRCS). Hence L is (NROS).
(i) =>(i): Assume that any singleton of a (NTS) ¥ is either (N7CS) or (NROS). Let L be a (NTGRCS) in ¥.

Obviously, L  Nrcl (L). Toprove Nrcl (L) = L, let D € Nrcl (L), where D is singleton set we want to
show D € L. Now, we have two cases (since D is either (NzCS) or (NROS)).

Case (i): when D is (N%CS), let D be not belong to L. Hence D < Nrcl (L)-L, which is a contradiction to
the fact that Nrcl (L) -L has not any non-empty subset, and it is (NzCS). Thus, D € L. So Nrcl(L)c L.

Then L is (NRCS) and hence every L (NTGROS) is (NRCS). Hence the (NTS)¥ is (NnGR T, - S).
Case(ii): when D is (NROS).in ¥, we have D [ L # @. (Since D € Nrcl (L)). Hence D € L. Therefore,
Nrcl (L)c L. Then Nrcl (L) =L, thus Lis (NRCS) and hence ¥ is(NnGRTl,2 - S).
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Theorem: 5.3

(i) SRO((¥, 7)) C ST RGO((¥, 7))
(i) A (NTS)(¥, 7) is (NnGR T,, - s) iff NRO(¥,7) = NTGRO(¥,T)

Proof:
(i) Let K be (NROS). Then ¥ — K is (NRCS) and so (NmGRCS). Hence K is (NmGROS) and hence NRO(¥, 1)

c N7 GRO (¥,7)
(i) Necessity: assume (¥, 1) is (NnGRTl,2 — S) and K e N7 GRO(¥,1). Then¥ — K is (N#GRCS). ¥ — K is

(NRCS) [Since (¥,7) is (NnGRTl,Z —5)]. The above implies K is (NROS) in ¥. Hence Nz GRO(Y¥,1)
=NRO(¥, 7).

Sufficiency: Let NtGRO (¥,7)=NRO(¥,7) and let K be (NzGRCS). Then ¥ — K is (NmGROS). Thus ¥ —
K €NRO(¥, 1) and hence K is (NROS).

CONCLUSION

The concepts of Neutrosophic pi-generated regular-closed sets and Neutrosophic mgr — T, — space, both of
which are fundamental results for further research on Neutrosophic topological spaces, are introduced in this work,
with the goal of investigating the properties of these new notions of Neutrosophic open sets using examples, counter
examples, and some of their fundamental results. | believe that the discoveries in this paper will aid and encourage
additional research into Neutrosophic soft topological spaces to develop a generic framework for their applications in
compactness, connectedness, separation axioms, and other areas.

REFERENCES

L. P. Zadeh, Inform. and Control, 8, 338- 353 (1965).

C. L. Chang, J. Math. Anal. Appl. 24, 182-190 (1968).

K. Atanassov, Fuzzy Sets and Systems, 20, 87-94 (1986).

D. Coker, Fuzzy Sets and Systems 88, 81-89 (1997).

A. A. Salama and S. A. Alblowi, ISOR J. Math. 3, 31-35 (2012).

D. Andrijevic, Math. Vesnik 48, 59-64 (1996).

F. Smarandache, “Neutrosophy and Neutrosophic Logic,” in First International Conference on Neutrosophy,

Neutrosophic Logic, Set, Probability, and Statistics, (University of New Mexico, Gallup, NM 87301, 2002).

R. Dhavaseelan and S. Jafari, Generalized Neutrosophic closed sets 11, 261-273 (2018).

9. S. M. Khalil, S. A. Abdul-Ghani, “Soft M-ideals and soft S-ideals in soft S-algebras,” in IOP Conf. Series:
J. Phys., 1234 (2019), 012100.

10. M. A. Hasan, S. M. Khalil, N. M. A. Abbas, “Characteristics of the soft-(1, 2)-gprw—closed sets in soft bi-
topological spaces,” in Conf. IT-ELA 2020, 9253110 (2020), 103-108.

11. S. M. Khalil and F. Hameed, J.Taibah Univ. Sci. 12, 299-308 (2018).

12. S. M. Khalil, F. Hameed, “Applications on cyclic soft symmetric,” in IOP Conf. Series: J. Phys., 1530
(2020), 012046.

13. M. A. Hasan, N. M. Ali Abbas, S. M. Khalil, J. Interdiscip. Math. 24, 729-734 (2021).

14. S. M. Khalil and F. Hameed, J. Taibah Univ. Sci. 12, 299-308 (2018).

15. S. M. Khalil, F. Hameed, Soft Computing 24, 13997-14004 (2020). doi.org/10.1007/s00500-020-04773-3.

16. S. M. Khalil, Fuzzy Inf. Eng. 8, 281-294 (2016).

17. S. M. Khalil, M. Ulrazaq, S. Abdul-Ghani et al., Adv. Fuzzy Syst. 1-10, (2018).

18. S. M. Khalil, A. Hassan, Fuzzy Inf. Eng. 10, 467475 (2018).

19. S. A. Abdul-Ghani, S. M. Khalil, M. Abd Ulrazaq et al., Int. J. Math. Math. Sci. 2018, 6 (2018).

20. S. M. Khalil and F. Hameed, Soft Computing 24, (2020) 13997-14004.

21. S. M. Khalil, Taibah Univ Sci] 12, 143-149 (2018).

22. S. M. Khalil, N. M. A. Abbas, “On Nano with Their Applications in Medical Field,” in AIP Conference

Proceedings, 2290 (2020), 040002.

Nouomr~wdE

o

040001-8

L€:€€:91 €20z dunr /g


https://doi.org/10.1016/S0019-9958(65)90241-X
https://doi.org/10.1016/0022-247X(68)90057-7
https://doi.org/10.1016/S0165-0114(86)80034-3
https://doi.org/10.1016/S0165-0114(96)00076-0
https://doi.org/10.9790/5728-0343135
https://doi.org/10.1080/16583655.2018.1468671
https://doi.org/10.1080/16583655.2018.1468671
https://doi.org/10.1080/09720502.2020.1861786
https://doi.org/10.1007/s00500-020-04773-3
https://doi.org/10.1016/j.fiae.2016.11.003
https://doi.org/10.1080/16168658.2020.1799703
https://doi.org/10.1155/2018/5712676
https://doi.org/10.1007/s00500-020-04773-3
https://doi.org/10.1080/16583655.2018.1451059

23.
24.
25.
26.
217.
28.
29.
30.
3L

32.
33.

34.
35.

36.

37.
38.

S. M. Khalil, E. Suleiman, and N. M. Ali Abbas, [EEE, 160-163 (2021). doi:
10.1109/BICITS51482.2021.9509892.

S. M. Khalil and N. M. Abbas, “Applications on New Category of the Symmetric Groups,” in AIP Conference
Proceedings, 2290 (2020), 040004.

M. M. Torki and S. M. Khalil, “New Types of Finite Groups and Generated Algorithm to Determine the
Integer Factorization by Excel,” in AIP Conference Proceedings, 2290 (2020), 040020.

S. M. Khalil and A. Rajah, Arab J. Basic Appl. Sci. 10, 42-50 (2011).

S. M. Khalil and A. Rajah, Arab J. Basic Appl. Sci. 16, 38-45 (2014).

S. M. Khalil and F. Hameed, J. Theor. Appl. Inf. Technol. 96, 2445-2457 (2018).

S. M. Saied and S. M. Khalil, J. Discrete Math. Sci. and Cryptography 24, 1675-1681 (2021).

S. M. Khalil and A. Hassan, “The Characterizations of —Algebras with their Ideals,” in Journal of Physics:
Conference Series, 1999 (2021), 012108. doi:10.1088/1742-6596/1999/1/012108.

S. Narmatha, E. Glory Bebina, and R. Vishnu Priyaa, Int. J. Innovative Technol. and Exploring Eng. 8, 2278-
3075, (2019).

S. M. Khalil, Neutrosophic Sets and Systems 48, 122-141 (2022).

P. E. Ebenanjar, H. J. Immaculate, and C. B.Wilfred, “On Neutrosophic b-open sets in Neutrosophic
topological space,” in Journal of Physics: Conf. Series, 1139 (2018) 012062.

Q. H. Imran, F. Smarandache, R. K. Al-Hamido et al., Neutrosophic sets, and systems 18, 37-42 (2018).

A. R. Nivetha, M. Vigneshwaran, N. M. Ali Abbas et al., J. Int. Math. 24, 677-685 (2021). DOI:
10.1080/09720502.2020.1860288.

N. M. Ali Abbas, S. M. Khalil, and M.Vigneshwaran, J. Interdisciplinary Math. 24, 667-675 (2021).
DOI:10.1080/09720502.2020.1860287.

K. Damodharan, M. Vigneshwaran, and S. M. Khalil, Neutrosophic Sets and Systems 38, 439-452 (2020).
A. A. Salama, F. Samarandache, and K. Valeri, Neutrosophic Sets Syst. 4, 4-8 (2014).

040001-9

L€:€€:91 €20z dunr /g


https://doi.org/10.1109/BICITS51482.2021.9509892
https://doi.org/10.1080/09720529.2021.1884379
https://doi.org/10.1088/1742-6596/1999/1/012108
https://doi.org/10.1088/1742-6596/1999/1/012108
https://doi.org/10.1080/09720502.2020.1860288
https://doi.org/10.1080/09720502.2020.1860287

