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Abstract: We introduce a new class of neutrosophic crisp set, and then it presented some
operations via this sets like, NCT —intersection, NCT —union and algebraic NCT —difference to
arrive at the algebraic ring construction. Also, we introduce the NCT — points, which showed that
a NCT -set is NCT —union of its NCT —points, and so did we introduced the concept of the
function on this sets, called NCT - function and some of their important properties. Finally, we
introduced the concept of the topology and some of the concepts entrusted to it, as an introduction
to those spaces that can be studied in detail in the future.
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1. Introduction

The main focus of this research is the construction of a new type of neutrosophic crisp sets, and
the first to know these sets neutrosophic and neutrosophic crisp sets is the scientist Florentin
between the years 1999-2005 [1-3], when we looking at these sets, we notice that they are determined
within spaces X x [0,1]3 and P(X) x P(X) x P(X), respectively when Zadeh [4] defined the fuzzy
sets in 1965 , which were identified in space X X [0,1], and through this, Salama and Florentin
generalized these sets , which he called neutrosophic sets [5-7]. The researcher Almohammed [8§]
invested in the fuzzy sets by finding a new definition of the local function in 2020. Imran et al. [9-11]
provided the view of new types of weakly neutrosophic crisp continuity, new concepts of weakly
neutrosophic crisp separation axioms, and new concepts of neutrosophic crisp open sets. Molodtsov
[12] found a new type of sets at the E X P(X) (where X is universal set and E the parameters of
elements of X) spaces and named them soft sets, where Al-Swidi and others [13-16] invested these
sets by linking them with the fuzzy sets as well as defining new points, which in turn obtained
equivalents for the separation axioms. Tomma et al. [17-19] gave the view of stable neutrosophic
crisp topological space, necessary and sufficient conditions for a stability of the concepts of stable
interior and stable exterior via neutrosophic crisp sets, and confused crisp set stable neutrosophic
topological spaces. Al-Tamimi et al. [20] provided partner sets for generalizations of multi
neutrosophic sets. Sfook et al. [21] introduced neutrosophic crisp grill topological spaces. Abdulsada
et al. [22,23] provided the view of separation axioms of center topological space, and Center set
theory of proximity space. Finally, the senses of new types of weakly neutrosophic crisp open
mappings and new types of weakly neutrosophic crisp closed functions were informed by Al-Obaidi
et al. [24,25]. In this research, we introduce a new concept of neutrosophic crisp set, and then it
presented some operations via this sets like, NCT —intersection, NCT —union and algebraic
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NCT —difference to arrive at the algebraic ring construction. Also, we introduce the NCT — points,
which showed that a NCT -set is NCT —union of its NCT —points, and so did we introduced the
class of the function on this sets, called NCT - function and some of their important properties.

2. NCT- Sets

We presented a new class of neutrosophic crisp sets, complete with a neutrosophic crisp point,
all operations are binary, a ring-building qualification, and boolean algebra.

Definition 2.1. Let X # @. A neutrosophic crisp triple set NCT, is an object having the form
NCT, = (A,,4,,A3). Where A,,A,,A; € X satisfying 4; S A4, and 4, NA4; =@. And NCT(X) =

{NCT, = (A;,A;,A3): A; € A, and A, N A; = @} is the collection of all NCT — sets on X.

From this definition we see that if A;=X , then A, =4 ,= 0 and if A, =X, then 4; =0,

finally if A; = X, then A, =X and A; = 0.

Definition 2.2. Let NCT, = (4,,A,,A3) and NCTz = (By, B, B;) are NCT —a non-empty set X over

sets. Therefore:
1. NCT, is a NCT — subset of NCTy if A; 2B; and A, € B;,A, € B,. We write NCT, C

NCT.

2. NCT, = NCTy iff NCT, = NCTyz and NCTgz E NCT,.

The NCT —complement of NCT — set NCT, is CNCT, = (A3, A5, A;).

4. NCT,UNCTz = (A, UB;,A, UB,,A; N B;) is a crisp triple set that is neutrosophic in union
(NCT —union set).

5. NCT,N NCTz =(A;NB;,A, NB,,A; UB;)is the intersection a crisp triple set that is
neutrosophic (NCT —intersection sets).

6. NCT,— NCTz = NCT, N CNCTp.

7. NCT, 4 NCTz = (NCT, N CNCTg) U (CNCT, N NCTg).

w

Now we will explain the concepts NCT —universel and NCT —null set which are among the
basic concepts in our work.
Definition 2.3. Let X # @. Then:

1. NCTy = (X, X,0) is NCT —universel set.

2. NCT, =(0,9,X) is NCT —null set. Clearly CNCTy = NCT, and CNCT, = NCTy.
The three most significant relationships NCT —union, NCT —intersection and NCT —complement
listed in the following properties.

Proposition 2.4. Let NCTs = (S;,S5,,S3) and NCT; = (J;,/,,/3) are NCT — a nonempty set X over
sets. Then:

NCT; N NCT; = NCTs.

NCTs UNCT, = NCTs.

NCT, U NCTy = NCTy.

NCTs N NCT,, = NCT,,.

C(NCTs U NCT;) = CNCTs N CNCT,.

C(NCTs N NCT;) = CNCTg U CNCT,.

NCT, U NCT; = NCTs.

NS Gk wDNRE

Proving the above proposition directly by applying Definitions 2.1, 2.2 and 2.3.
Forany NCT, = (A,,4,,A;3), we get the following two properties, but the opposite is not necessarily
true NCT, = NCT,NCNCT, and NCT,UCNCT,= NCTy if X =1{q,9,,q3} and NCT,=
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({a1}.{q1, 92}, {qa3}) ,then NCT, N CNCT, = (@, 0,{q,,95}) & NCT, = (®,0,X). And, if X ={q,q,q3}
and NCT, ={{q:},{91,92}{q5}), then NCTy = (X, X,0) & (NCT, U CNCT,) = {{q1, 95}, X, D).

The following proposition shows the algebraic properties (associative and distributive laws) of these
NCT — sets via NCT — union and NCT —intersection relations.

Proposition 2.5. Let NCT, = (0,,0,,03), NCT, = (Q4,Q5,Q3) and NCT; = {J1,/,,/3) over anonempty
set X, be three NCT —sets. Then:

1. NCT,n (NCT,u NCT;) = (NCT, N NCT,) u (NCT, N NCT}).

2. NCT, N (NCT, N NCT;) = (NCT, N NCT,) N NCT;.

3. NCT, U (NCT,UNCT;) = (NCT, U NCT,) U NCT,.

4. NCT, U (NCT,n NCT;) = (NCT, UNCT,) N (NCT, U NCT;).

New we defined the NCT —union and NCT —intersection relations on any collection of NCT —sets.

Definition 2.6. Let {NCT,, : i € I} bea NCT —setsin X, and NCT,, = (A;;,A;, Aj3). Then
1. U NCTAi = (Uies Ain,Vier AizNier Aiz)-
2. Mg NCTAi = (Nies Ain.Nier AizVier Aiz)-

Proposition 2.7. Let NCT,, NCT;, NCT; and {NCT,, : i € I} in X.Then
1. NCT, E NCTy and NCTy E NCT, implies NCT, & NCT,.
2. NCT,, ENCT, Vi€ I, then U NCT,, E NCTy.
3. NCTz ENCT,, Vi€ I, then NCTy EM;e NCTy,.
4. NCT, E NCT, iff CNCTz E CNCT,.
Proof: Obvious.

Now we present the definition of points NCT —points.
Definition 2.8. Let X # @ and p € X. So NCT —points (NCTP) are structure:
1. NCTp = ({p} {p} {p}°).
2. NCTj =(®,{p} {p}°)-
3. NCT;=(®,9,{p})
It's simple to see that NCT —points are NCT —sets. Also, the cardinal number of all NCT —points is
3n, where n is the cardinal number of universal sets X.

Definition 2.9. Let X # @ and p € X and NCT, = (4,,A,,A3). Then the NCT —belong as follows:
1. NCTs; € NCT, iff p €A, and NCTs€ NCT iff p ¢ A,.
2. NCT; € NCT, iff p€ A, and NCTz€ NCT iff p & 4,.
3. NCT; € NCT, iff p & A; and NCTzE NCT iff p € 4;.

We now take the properties of belonging to the three points.
Proposition 2.10. Let {NCTAi :i €1} is NCT —setin X. Then
1. NCTs; € Ny NCT, iff NCTs € NCT,; foreach i€l

2. NCTz € N NCT, iff NCT; €  NCT,, foreach i€l

3. NCTz € Ny NCT,, it NCT; €  NCT,; foreach i€l

4. NCTp € Ui NCT,, iff 3i €1 suchthat NCTp € NCT,,.
5. NCTj € U NCT,, iff 3i €1 suchthat NCT; € NCT,,.

6. NCT; € Uy NCT,, iff 3i€] 3NCT; € NCT,,.

Proposition 2.11. Let NCT, and NCTy is NCT —setin X. Then:
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i. NCT, = NCT, iff YNCT; with NCT; € NCT, = NCT; € NCT, , for each NCTj
withNCTz € NCT, = NCTz € NCTy and for each NCTlgwe haveNCTlg € NCT, =
NCTlg € NC(T;.

ii.  NCT, = NCTy iff for each NCTs we have NCTs € NCT, & NCTp € NCTz and for each
NCTs we have NCT; € NCT, < NCT; € NCTz and for each NCTz we have
NCT; € NCT, < NCT; € NCT;.

Proposition 2.12. Let NCT, =(A;,A;A;) be triple in X . Then NCT,= ({NCT;
NeTy € NeThu((Nery + NeTy € Nery)u({Ner; « NeT; € Ner).

Proposition 2.13. Let NCTs = (S;,5,,53), NCT; = (J1,J,J3) and NCT; = (Ry,R;,R3) be NCT —sets.
Then:

1. NCTs U NCT, 2 (NCT; N NCT;) u (NCT, — NCTs) U (NCTg — NCT;).

2. (NCTs — NCT;) U (NCTg — NCTy) = NCTs — (NCT; N NCTy).

3. (NCTs U NCT)) — (NCTy — NCTs) = NCTs U (NCT, — NCTy).

4. (NCTgn NCT)) — (CNCTs U NCTg) = NCTg 1 (NCT; — NCT,).

5. Notnecessary if NCTs E NCT; and NCTg E CNCT), then NCTg = NCT,,.
6. Not necessary if NCTg E NCT; and CNCTs E NCT;then NCTs = NCTy.
7. (NCTs; U NCT;) — NCT; 2 NCTs — NCT,.

8. NCTs — NCT, = NCTs — (NCTs 1 NCT;).

9. n{NCT, € NCTs(X)} = NCT,,.

10. NCT; N CNCT; € (NCTg U NCT)) N CNCT,.

11. (NCTs U NCT;) — (NCT; N NCTs) 2 (NCTs — NCT;) u (NCT, — NCT).
12. NCTs — (NCT, U NCTg) = (NCTs — NCT;) — NCT.

13. NCTs  4NCT, = NCT;.

14. NCT, = NCT; ANCT if and only if S, U S; = X.

15. NCTs 4 NCT; = NCT; 4 NCT;.

Proof.
The converse of part (1) is not true in general for example, if X = {04,0,,05}, NCT,=
({o,},{01,0,},{0s}) and NCTg = ({0,},{0;,03},{01}) then: NCT, — (NCT, N NCTp) =
({01}, {01}, {03}) & NCT, — NCTy = ({01}, {01}, {0;, 03}).
The converse of part 2 is not true generally, for instance, if X = {e;, e,,e5}, NCT, = ({e },{e, e}, {e3})
and NCTg = ({0,},{0,,03},{0,}) ,then: NCT, UNCTg = {{o,,0,},X,0) £ (NCT, M NCTg) U (NCTz —
NCT,) u (NCT, — NCTg) = ({o,},{0;,03},0).

Part 7 , Let X =1{0y,05,03}, NCT,=(0,0,{0,,0,}) and NCTy =(0,0,{o,}), then NCT,CE
NCTy,NCT, E CNCTzand NCT, # NCT,.
Part 8 , Let X ={o04,0,,03}, NCT, =(X,X,{04,0,}) and NCTy = (X,X,{0,}), then NCT, =& NCTg,
CNCT, = NCT, and NCT, # NCT.

Since Proposition 2.13, part 12 assures that the NCT —null set serves as an identification element for
Proposition 13.2, part 13 ensures that every member of NC*(X)={NCT, =(A;, A, A3):
NCT, is NCT —set and A,UA; =X}

Finally, the fact that part 14 has its own inverse demonstrates that the symbol is commutative. All of
this lends credence to the contention that (NC*(X) ,4) is a commutative group.

Theorem 2.14. Let X is non-null and NC*(X) = {NCTs = (S;,S,,S3) : NCT, is NCT —set and S; U
S; =X} on X.So (NC*(X), 4,n) form aring.
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Proof.

According to propositions 2.4 and propositions 2.5, the groups (NC*(X),n) and (NC*(X) ,4) are

semigroups and commutative groups. Only the distribution on the left must be examined mn
operation on 4.

(NCTg 1 NCT,,)A(NCTs N NCT,) = {(NCTs 11 NCT,,) N (CNCTs U CNCT, )} u {(NCTs N NCT, ) N

(CNCTs U CNCT,)} = {[(NCTs N NCT,,) N CNCT,] U [(NCTs; 1 NCT,,) 1 CNCT, 1} u {{(NCT, N

NCT,) N CNCTs] u [(NCT 1 NCT5) 1M CNCT,, 1} = {(NCTs N NCT,,) N CNCT, } U {(NCTs n NCTy) 1

CNCTy,} = NCTs 1 (NCTy, ANCT,). Therefore (NC*(X),M1 , 4) is a ring.

Now we introduce the concept of NCT-function.
Definition 2.15. Let f : X —» Y be a function. Define NCT —function fyr : NCT(X) - NCT(Y) by:
1. If NCT, =(Ay, 43, 43) € NCTA(X) then fycr(NCT,) = (f(A1), f(A2),f — (A3)), where f —
(A3) =Y- (f(X _A3))'
2. If NCTz = (Ry, Ry, R3) € NCTp(Y), then fNCT_l(NCTB) = ('R, f (R, f T (Ra))-

We now take the most important properties of the NCT-function that we will adopt in our research.
Proposition 2.16. Let fycr : NCT(X) » NCT(Y) be a NCT — function and NCT,, NCT,,(i €1) €
NCT(X),NCTy ,NCTy ,(j € ]) € NCT(Y). Then:
1. NCT,, E NCTy, = fucr(NCTy,) E fyer (NCT,,).
NCTg, E NCTg, = fucr “(NCTg,) E fycr *(NCT).
If NCT, E fyer ™ ' (fuer (NCT,)) and f is 1-1, then NCT, = fycr™ ' (fucr (NCT,)).
If fucr (fuer “(NCTy)) £ NCT, and f is onto, then fycr (fucr*(NCT,)) = NCT,
fNCT_l (U NCTB]') =u fNCT_l(NCTBj)‘
fyer ™ (I‘I NCTB]') =N fNCT_l(NCTBj)'
fver(U NCTAi) =U fyer (NCTy)).
fuer(MNCT,,) E (N fyer(NCT,)) and if f is 1-1, then fyer(NNCT,) = N
fucr(NCTy)).
9. fver “(NCT,) = NCTy.
10. fuer “(NCT,) = NCT,.
11. fNCT(NCTX) = NCTY , if f is onto.
12. fuer(NCT,) = NCT,,.

® NS TR W

Proof.
Let NCTAL = (Ail’AiZ’Ai3>’ NCTB] = (le,sz,B]’3), (l € I,} E]) ’ NCTA = <A1,A2,A3) and NCTB =
(B1, By, B3).

1. Let NCT, = NCT,, . Since Aj; SAp;,A1; S Ay, and Ayz S Ags then f(Ay) S
f(A21),f(A12) S f(Azz) and X—A3SX—Ap=fX—-A;3) SfX—Ap)= Y-
fX-Ap) Y —fX—-Ap)=f—(Ap) S f—(Ap) - Hence fuer(NCTy)) E
fner (NCTy,).

2. It is similar to (1.).

3' fNCT_l(fNCT(NCTA)) = fNCT_l(fNCT«Al'AZ'AS))) = fNCT_1(<f(A1)r f(AZ)rf - (A3))) =
(FHFAD) FH(FUAD), fFH(f — (43))) 2 (A1, Az, As) = NCT,.

It is similar to (3.).

5. fer ™ (U NCTBj) = fyer ((UBj,UBN Biz)) = (f 71 (U B;y), f (U By), f (N Bj3)) =
(U (Bj) Y fH(Bi2)n f74(By3)) =U fuer " (NCTg).
6. It is similar to (5.).

Dheargham Ali Abdulsada, L. A. A. Al-Swidi and Mustafa H. Hadi, On NCT- Set Theory



Neutrosophic Sets and Systems, Vol. 68, 2024 104

7. fuer(UNCT,,) = fuer((U Ai,U AN Ag)) = (£ (U Ay, (U A, f — (N A)) = (U
fA)V f(Ap)N f — (A)) =U F(NCT,,). Noties that f —(NA;) =Y — f(X —NA;) =
Y—fUX —A33) =Y -Uf(X—Az) =n (Y — f(X —Ap)) =N f — (As).

8. fuer(MNCT,,) = fuer(N Ai,N AU Aig)) = (F(N Ay, f(N Ap), f — (UAR)) E (N
fA)N f(AR) U f — (A)) =N F(NCT,,). Noties that f —(UA;) =Y — f(X —UA;) =
Y—f(N(X—A) 2Y N f(X —Ax) =U (Y = fF(X — Az)) =U f — (Am).

9. fNCT_l(NCTY) = fNCT_l((Y' Y, ®)) = (f_l(Y)'f_l(Y)'f_l((a)) = (X:X: ®) = NCTX'

(10.), (11.), (12.) are like (9.).

3. Neutrosophic Crisp Triple Topological Space

In this section, we investigate some of the properties generated by NCT —sets, such as interior,
exterior and boundary NCT — points, which are the structure for all topological concepts, as well as
closures.

Definition 3.1. The pair (NCT, t}.; ) is called neutrosophic crisp triple topological space (NCTT)
over NCT (X) , if you achieve the following:
1. NCTy, NCT, € t5¢r (€ is the classical belonging).
2. 1 isclosed under the finite NCT —intersection.
3. Ti¥cr isclosed under the NCT —union of every subfamily of Tycr .
Any member of Tycr is called NCT —open and the complement is called NCT —closed.
i- For any NCT- set NCT, the NCT - interior of NCT} is of the form NCT —int (NCT,) =
U{ NCT, ; ANCT; €E1yer D NCTp € NCTy = NCT, }. From this definition we
can show that NCT —int (NCT,) =U{ NCTy; €7t ; NCT, = NCT, }
- NCT, €tyer iff NCT —int (NCT,) = NCT,.
ii- For any NCT-set NCT, the NCT —closure of NCT, is of the form NCT — cl(NCT,) =U
{ NCTp; V NCTy €1tjer 3 NCTp € NCTy 3 NCT,NNCT, #NCT, }.
-  From above we can show that NCT —cl (NCT,) =n{ NCT; ;CNCTy € Tycr 3 NCT, E
NCT: }.
- NCTy is NCT —closed iff NCT — cl(NCTz) = NCTf.
iii- For any NCT —set NCT, the NCT —exterior of NCT, is of the form
NCT —ext (NCT,) = NCT —int (CNCT,).
iv- For any NCT —set NCT, the NCT — boundary of NCT, is of the form NCT —fr (NCT,) =
U{ NCT, ; NCT, not NCT —interior and NCT —exterior point of NCT-A}.

So, from definition and properties above we can concluded.

1- NCTy= NCT —int (NCT,) U NCT — ext(NCT,) U NCT—fr (NCT,), for any NCT —set
NCT,.

2- NCT —int (NCT,) = C( NCT-cl(CNCT,)) and NCT —cl( NCT, )= C( NCT —int( CNCT})).

Lemma 3.2. If NCT,; is NCT —open set and any NCT —set NCT, , then NCT; n NCT-—

cl( NCT, ) ©NCT—cl( NCT, M  NCT).

Proof.

Let NCT, € NCT, n NCT—cl( NCT, ) , if possible, that NCT, € NCT—cl( NCT, n
NCTy) .Then there is some NCT —open set NCTy containing NCT, and NCTx M NCT, m
NCTy; = NCT, , but NCTy N1 NCT; € tyer and NCTp€ NCTy N NCT,; , this shows that

NCT, € NCT—cl( NCT, ) , which contradiction . This obligates us to NCTp€ NCT —cl( NCT, N
NCT}).
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Proposition 3.3. Let (NCTy ,txcr )be any NCTT over NCT(X) ,then the following properties are
hold:
1- If NCTy; €t1.p or NCTy € 1.r , then NCT —int (NCT —cl(NCTy N NCT, )) =
NCT — int(NCT — ¢l (NCTy)) 1 NCT — int(NCT — cI(NCTy))).
2- NCT—int ( NCT—cl ( NCT—int (NCT—c 1 ( NCT, )))) = NCT—int (NCT —cl
(NCT)).
3- NCT—cl ( NCT—int ( NCT —cl (NCT —int (NCT, ))) = NCT—cl (NCT
int (NCTY)).
4- NCT—int ( NCT—cl ( NCT —int (NCT, N NCTg))) = NCT —int (NCT —cl (NCT —
int (NCT,))) MNCT —int ( NCT — cI(NCT — int (NCTy)) .
5- NCT —cl (NCT —int (NCT—cl (NCT, UNCTg ))) = NCT—cl (NCT —int (NCT —
¢l (NCT,))) UNCT — cI(NCT —int ( NCT—cl (NCT))) .
Proof.
(1) Since NCTy; = NCT —cl(NCTy) and NCTyx E NCT —cl(NCTy) . So, NCT—int (NCT —
¢l (NCTyn NCT,) S NCT—int(NCT —cl (NCT,)n NCT—cl( NCTy))= NCT —int (NCT —
cl (NCTg))N NCT — int(NCT — cI(NCTy,,. Conversely, If NCTy € t3cr or NCTy € Tjcr , thenby
Lemma 3.2. For if NCTy € tyer , NCTy N NCT — int( NCT —cl( NCTy)) E NCT — int(NCT — cl
(NCTy, N NCTy)). (1)
Imply that NCT —int (NCT —cl (NCTy N NCT —int( NCT — cl( NCTy)))) E NCT — int(NCT —
cl(NCT — int(NCT —cl (NCTyN  NCTy)))). ()
But NCT — int(NCT — cl(NCTy )) € 13cr , again, by Lemma 3.2, we get that NCT — int(NCT—
cl(NCTy)) M NCT — int(NCT — int(NCT — cI(NCTy))) = NCT — int(NCT — cl(NCT;)) 0 NCT —

int(NCT — cI(NCTy)) E NCT — int( NCT — cl[NCTy 1 NCT — int(NCT — cl( NCTy))]). (3)
From eq. (2) and (3), we get the following inequality NCT — int(NCT — cl(NCT,)) 1 NCT —
int(NCT — cI(NCTy)) € NCT — int( NCT — cI(NCT — int(NCT — cl(NCT, m_NCT, )))). 4)
But NCT — int (NCT — cl(NCT — int (NCT — cl(NCT, N NCTy)))) E NCT —int( NCT —
cl( NCT, 1 NCT; )). (5)

From eq. (3) and (4) we get the result.

(2) Let NCTy; = NCT — int(NCT — cl(NCT,)) ,to show that NCTy = NCT — int(NCT — cl(NCTy))

Since NCT — int(NCT — cl(NCTy)) = NCT — int(NCT — cl( NCT — int(NCT — cl(NCT,)))) E NCT —

int(NCT — cl(NCT — cl(NCT,)))) = NCT —int(NCT — cl(NCT,)) = NCTy. (6)

But NCT — int(NCTy) = NCT — int(NCT — int(NCT — cl(NCT,))) = NCT — int(NCT — cl(NCT,)) =
NCT,, © NCT — int(NCT — cl(NCT},)). )

From eq. (6) and (7) we get the result. Similarly, we can prove part (3). To proof 4 and 5, direct from

part (1).

Definition 3.4. NCT — function  fycr:( NCTy ,tacr ) — ( NCTy ,ther ) is NCT — open
(NCT —closed) map, if the image of each set NCT —open (NCT —closed) in NCTy is NCT —open
(NCT —closed) in NCTy.

Example 3.5. let X = {1,2,3},Y= {a,b,c} and f: X —Y st f (1) = af (2) =c and
f (3 =b. For t3cp = {NCTy,NCT,, <{1},{1,2},{3} > }, t§cr = {NCTy,NCT,,< {b},{a,b}, ¢ >
}then fyer:( NCTy ,tcr ) — ( NCTy ,ther ) is not NCT —open and not NCT —closed. For
Ther = { NCTy,NCT,,<{1},{1,2},{3} > } , 1tN¢er = { NCTy,NCT,,< {b}{a,c},{b} > } ,then
fver: (. NCTy ,tner ) — ( NCTy ,tyer ) is NCT —open and NCT —closed.

Theorem 3.6. let fycr:( NCTy ,18%cr ) — ( NCTy ,Tycr ) is NCT —closed (NCT —open) map, for
any NCTg ENCT, and any NCT— open ( NCT— closed) NCT; containing
fucr(NCT ),3NCT —open (NCT —closed) NCT, containing NCTs s.t. fycr(NCT, ) E NCTy,.

Proof.
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Let NCT, = NCTy — fycr( NCTy — NCTy) , since fy&(NCTg ) € NCTy, it follows that NCTy C
NCT, , and because fycr is NCT —closed map, NCT, NCT —open in NCT,. Observing that
fN_CI’I‘(NCTV ) = NCTy — fN_ClT(fNCT( NCTy — NCTU)) C NCTy — (NCTx — NCTy)) =NCTy.

Theorem 3.7. The following four properties of NCT — function fycr:( NCTy ,Thcr ) —
( NCTy ,tycr )are equivalent:
i- fncr is an NCT —open map.
ii- fuer( NCT — int(NCT,)) E NCT — int(fycr (NCT,)) for each NCT, in NCTy.
iii- For each NCT —point NCT, and NCT —open NCTy containing it, there exist NCT;,
NCT —openin NCTy containing fycr(NCTp )st. NCT, E fycr(NCTy) .

Proof.

Since NCT —int(NCT,) E NCT, , by Proposition 2.16 (1), we have fycr(NCT —int(NCT,)) E
fuer(NCT,) , by () fyer(NCT —int(NCT,)) is NCT — open in NCT, and because NCT —
int(fycr (NCTy,)) is the NCT —union of NCT —open sets contained in fycr(NCT;). We must have
fner(NCT — int(NCT,)) E NCT — int(fycr (NCTy)).

ii > i, let NCT; is NCT —open in NCTy , NCTy; = NCT —int(NCT; ) and so fycr(NCTy) =
fucr(NCT — int(NCTy)) E NCT —int (fycr(NCTy)) ) E  fyer(NCTy) , thus fyer (NCTy) = NCT —
int(fycr(NCTy)) and therefore fyor(NCTy) is NCT —open in NCTy , that is  fyer is an
NCT —open map.

i — iii ,let NCTX € NCT, € txcp, but fycr( NCTE € fyer(NCTy) € ther.

iii —> i, let NCT, € 1%, , by iii, each NCTY €fycr( NCTy) has NCT —open NCT, in NCT, s.t.
NCT, &  fycr(NCTy) =U{NCT,; NCTY € fycr(NCTy)}is NCT —openin NCTy.

Proposition 3.8. fycr:( NCTy ,t%.r ) — ( NCTy ,ther ) is NCT — closed map iff NCT —
cl (fyer(NCTY)) E fycr(NCT — cl(NCT,)), for each NCT, in NCTy.

Proof.

Since NCT — cl(NCT,) is NCT —closed in NCTyx , and so fycr(NCT — cl(NCT,)), is NCT — closed in
NCT,, since fycr(NCTy) E fuer(NCT = cl(NCT,)), obtain NCT —cl (fyer(NCT,)) = NCT —
cl(fyer (NCT — cl(NCTy)))= fuer(NCT — cl(NCT,). Conversely, if the condition hold and NCT, is
NCT — closed in NCTy , then fycr(NCT,) E NCT — cl(fycr(NCTL)) E fyer (NCT — cl(NCTy))
=fycr(NCT,), so that fycr(NCT,) is NCT —closed in NCTy.

4. Conclusions

First, Salama and Florentin have established several types of neutrosophic crisp points, but they do
not cover spaces, the reason for this is the type of neutrosophic crisp space structure with its unique
characteristics to be used for life's problems and scientific problems, and then we proposed four new
types of neutrosophic crisp points to enhance these spaces as follows:
1-  New conceptual from the NCP points as Py, =(P; ,P, ,P3) 3P, # @ for i=1 or
i =2 or i = 3 moreover, there are different focus points empty.
2- Py,=(P, ,P, ,P;) 3P, #@ for i=1 or i=2 or i=3 and other points are
individual, and p; € 4,V i =123 iff Py, € A.
3- PN3 = < Al,A2,A3 > is called neutrosophic crisp point, if exactly only one
subset Ai # @ ,for i =1,2,3.
4- Ai =@ fori=1ori=2 ori=3 and as for the remaining two sets, the first set
is any mono set and the second is its complement.
Second, we can modify most of the important mathematical concepts on NCT — sets to be inputs for
future research studies, and here we define the concept of ideal and filter as follows.
I- The sub collection Iycr of T(X) is neutrosophic crisp triple ideal (NCT —ideal) if fulfill that:
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1. If NCT, € Iyer and NCTy © NCT,, so NCTg € Iycr-

2. In general, Iycris closed beneath the finite NCT — union. In general, 2 using this
definition, we are able to alter all notions, namely the results and then in the
publications.

II- The sub collection Fycrof T(X) is neutrosophic crisp triple filter (NCT —filter) if:

1. If NCT, € Fycr and NCT, E NCTg, so NCTy € Fycr.

2. Fycris closed under finite NCT —intersection, additionally characterize the vicinity
connection on NCT,(X), The idea of a neutrosophic crisp triple set can also be
generalized to the ideas, theories and concepts.

Funding: This examination has no source of financial support.
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