International Journal of Neutrosophic Sciences (IINS) Vol 25, No. 02, PP. 263-267, 2025

ASPG

American Scientific Publishing Group

Kernel Neutrosophic Crisp Sets

Reyadh D. Alit", L. A. A. Jabar?, Ghassan A. Qahtan?, Ali Younis Shakir®
!Department of Mathematics, College of Education for Pure Science, University of Kerbala, Irag
2Department of Mathematics, College of Education for Pure Science, University of Babylon, Iraq

3Department of Mathematics, College of Education, Al-Zahraa University for Women, Iraq

Emails: reyadh_delphi@uokerbala.edu.iq; I.h.jabar64@gmail.com; ghassan.k@uokerbala.edu.iq;
ali.younis@alzahraa.edu.ig

Abstract

Our study focusses on the concept of the kernel with in neutrosophic crisp sets (V'CS;) and its relationship with
the separation axioms of NCTS, coinciding, and shedding light on the properties that characterize them.
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1. Introduction

It is known that topology is the family of all sets closed under the binary operation of finite intersections and closed
under infinite unions, that is, t's not always an open set when infinite intersects with open sets. And here we stop.
What concept involves intersections of open sets containing a given point or set? The answer is the concept of the
kernel, which plays an important and fundamental role, especially with the separation axioms (see [1, 2, 3]). In our
study, the concept of the kernel was generalized to the neutrosophic crisp sets, with an in-depth study and the
Impact of this concept both V'CT,, -spaces and V'CT; -spaces [4,5]. F. Smarandache [6,7] thinking focused on
finding sets with broad applications and important implications for solving various life problems, and from here
he emerged. The idea of neutrosophic and neutrosophic crisp sets. For us and some researchers, Smarandache
shares this interest in multiple research [8,9,10,11]. Lastly, Al-Obaidi et al. provided information on the senses of
new kinds of crisp open mappings and crisp closed functions that are weakly neutrosophic [14,15]. Imran et al.
[16,17,18,19] gave the new ideas about neutrosophic crisp open sets, novel forms of weakly neutrosophic crisp
continuity, some new concepts of weakly neutrosophic crisp separation axioms and neutrosophic crisp generalized
sg-closed sets and their continuity. Abdulkadhim et al. [20] examined the view of neutrosophic crisp generalized
alpha generalized closed sets.

2. Preliminaries

Fragile neutrosophic crisp sets are characterized by the presence of three types of conditions necessary for their
formation, and by their non-unique binary operations, such as intersections, union, belong, complement in more
than one form. our study will be on V°CS; .

Hy = <Hy, Hy Hs >, suchthat Hy, N H, = ¢, Hy N Hy; = pand H, N H; = ¢. For H,, H,, H5 are subsets
of a non-empty universal set D.

Take the ¢y =< ¢, ,D >,Dy =<D,D, ¢ >.
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The binary operations [1,2,6].

1-  The complement
HG =< D\H,, D\H,, D\H; >
2- Hy N My =<H, N M, H,N M,,HsU M; >
3- HyU My =<H,U M, H,U M,,HsN M; >
4- Hy © My iff H, € My, H, € M,, and H; € M,
5-  The neutrosophic crisp points (\VCE,)
i Py, =<{P},¢,D\{P} >,and P, € H, iff P € H;.
|| PNZ =<{P},¢,¢ >,andPNZEHN |ffPE }[1'
ii. Py, =< ¢,{P},D\{P} >,and Py, € Hy iff P € {,.
iV. P]\f4 =< ¢,{P},¢ >,andPN4€ ‘7{]\[ |ﬁPE HZ-

Definition 2.1: [4, 5]

The sub collection Ty, of NV'CS; in non-empty set D, is called neutrosophic crisp topology if satisfy that

1- ¢n DyeTne

2' IfHN,MNgTNc,then g{]\/‘ ﬂ MNSTNC

3- Forany AeA, Ajpnetye, then Uyen HinETxe, Where €: (belong to ) in set theory, that is, in their traditional
sense.

Through the definition of T, we can easily conclude that the first and the second coordination (axises) of
neutrosophic crisp open sets (AWCOS;) are topologies on Y, but the third coordinates are a basis for topology
because Ty is closed under the union and closed under the finite intersection. But if Y is finite, then all coordinates
of VCOS; are topologies on Y.

Example 2.2:

Let D = {£,m,n} and ¢ = {Pn, Dy, < @, {£}, {m.n} >, < {m}, {n}, {£} >, < {m},{£,n}, ¢ >}, then the
collection of coordination of N"'COS; are {¢, D, {m}}, {¢, D, {£}, {n}, {¢,n}} and {¢, D, {¢}, {m, n}}.

3. Kernel Neutrosophic Crisp Sets (KNV'CSj):
Definition 3.1:

The intersection of all NCS, containing - is called KCS, (briefly Ke-(F5-)).

This means that Key-(Hy) =N {GpeTpc, Ha S Gy}

-From example2.2 Key (< ¢, {£},{n} >) =< ¢, {m}, {£,n} >

- If Y is finite, then Key is NCOS but if T, finite, Key (F5-) is not necessary be N COS.

- For any NCS Hy, KeyH5 # KeyxHy)C by example2.2, Key (< ¢,{£},{m,n}>) =<D,D,¢ > but
Key (Hy) =<{m},{t},{m,n},>

Proposition 3.2:
For any WCS; H -, Hj in NCTS D™V¢, Then

1- Hy S Key(Hy)

2- IfHy € My, then Ken (M) € Kep (Hy)
3- Key(Ken(Hy)) = Key (Hy)

4- Kep(Hy UMy) € Ken(Hy) UKep (Myy)
5- Key(Hy) N Key(My) € Kep (Hy N My)

Definition 3.3:

A INCS Hy is claimed to be Neutrosophic crisp weakly ultra separated (MCWUS) from M, if 3 NCOS Gy 3 .
Hy € Gyand Gy N My = ¢ 0of Hy NNCCL (My) = ¢pp. Where NCCL (My) =N {Fp: My S
Fp, Fp is NCCS}.
By example2-2. Hy =< ¢y, {£}, {m, n} > is NCWUS from < {m}, {n}, {£} >.
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Remark 3.4:
For any NCTS D¢,

1- Fori#j, NCCL (Py,) = {PN].: PNjis not N'CWUS from Py }
2- For i #j,Key(Py) = NCCL (Py,), he proof for any Py, € Key(Py,), i #j iff Py €N GyVPy, €
GNETNC |ff G]\f n PNi * ¢NVPN1 € GNg‘[NC |ﬁ PN]- e NCCL (PNL)

From above remark the following proposition can be inferred.

Proposition 3.5:

For any VCTS D™¢, is NCT, — space iff one of the following circumstances are true.
1- Forany NCP, Py, i = 1,2,3,4,Key(Py,) = Py,

2- Forany NCP, Py, # Py, 1,j = 1234 Key (Py,) 0 Kex (P,) = b

Proposition 3.6:

For any VCTS D™¢, and H - be a N'CS, then Key () = {P € Dy: NCCL(P) N Hy #+ ¢y ywhen P is N'CP
of any type .

Proof. let P € Key (H5) and if possible NCCL (P)NHj = ¢py. Then P & (NCCL(P)) ety and Hy S
(WCCL(P))C. This leads to contradiction.

Conversely, let P be any type of NCPS, and NCCL (P)N Iy # ¢y, if possible P & Key (Fy).
Then 3 Gyetye D P € Gy and H» S Gy, in another meaning VP € H,,, P € Gy and P & G,-. But N'CCL(P) N
Hy # P, SO get that Gy N {P} # ¢ This leads to contradiction.

Theorem 3.7:
For any two NVCPs, P, P € Dj.¢. Then

1- P € Key(P) iff P € NCCL(P)
2- The following are equivalent.
a) Key(P) # Key(P)

b) NCCL(P) # NCCL(P)

Proof (2)

a= b Let KeyP) # Key (P) = 3P € Key(P) iff P € NCCL(P) = NCCL(P) € NCCL(P), and P & Key (P)
iff b & VCCL(P) = P ¢ NCCL(P)

Then NCCL(P) # NCCL(P)

b= a Let NCCL(P) # NCCL(P) = 3P € NCCL(P)

Iff P € Key(P) = Key(P) S Key (Key (P)) = Key (P)
By proposition 3.2(3),and ¢ N'CCL(P)

Iff P & Key (P) = P & Key (P). Then Key (P) # Key (P)
Theorem 3.8:

For any two NCPg P, P € Yy.. Then

1- D™c,is NCT, — space iff Key(P) NCWUS from P or Key (P) NCWUS from P
2- D™, is NCT, — space iff Key(P) NCWUS from P and Key (P) N"CWUS from P
3- D™cC, isNCT, — space iff Key(P) =P
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Proof .(2) Let D™¢, is NCT, — space, then for each two NCPsP # P 3 two NCOSs U, and G, D P €
Uy, P & Uyand P & Gy, P € Gy

Then Ke,(P) be NCWUS from P and Ke,-(P) be NCWUS from P.

Conversely let Ke,-(P) is NCWUS from P = 3Uyetyc 3 Key(P) € Uy and Uy NP =y => P E Uy, P &
Uy.And IVyetye 3 Key(P) € V) and

Vy NP =¢y =P EVy,P¢&V,.Then D¢, is NCT, — space.
Corollary 3.9:
For any two N CPs, P, P € Dy¢. Then D¢, is N'CT, — space iff Key (P) N Key (P) = ¢y.

Proposition 3.10:

Let D™c, be any NCTS. Then for each Uy etye, VP € Uy, NCCL(P) S Uy, iff for each Vy ety VP €
Vi, NCCL(Keyn(P)) € Uy

Proof: Let Vycetye and P € V), = NCCL(P) S Vy

= By remark 3.4(2) N'CCL(P) = NCCL(WVCCL(P)) = NCCL(Ken(P)) S Vy.
Conversely: Let Vyetyc and P € V) = NCCL(Key (P)) € Vy,

by proposition 3.2(1) N'CCL(P) € NCCL(Kex (P)) S Vy.

4. Conclusion

1- That NCTS generates two topologies and third topological base in general, as we have observed, and from
here we can exploit this relationship by studying the common topological properties and concepts between
them, such as compactness [12,13] and others .

2- We have a clear perception that there is a relationship between a proximity relation and NCSs that can be
exploited and build broader sets of NCSs under conditions compatible with them to serve applied fields.
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