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Algebraic operations in Neutrosophic Crisp Sets are diverse, involving multiple types of intersections, unions,
complements, and inclusions, which makes the study of their topological properties more complex. This paper
investigates neutrosophic crisp compactness and Lindeldf properties within a neutrosophic crisp topological
space defined by first-type intersections and second-type unions and complements for all Neutrosophic Crisp
Sets. Definitions for compactness and Lindel6fness are introduced based on these operations, and the validity
of classical topological theorems is analysed in this context. Comparisons with classical topology reveal that
some theorems hold, while others fail, but are valid under specific conditions that have been clarified. This
study also examines the impact of specifying algebraic operations on the behaviour of compactness and
Lindelof properties. The theorems that are valid under the proposed framework are rigorously established
within the proposed framework. These findings provide new insights into the structure of Neutrosophic Crisp
topological spaces and highlight the critical role of algebraic operation selection in determining fundamental.

LetQ" =< Q,,Q,,Q, >beaNyC —setinY.
its complements are defined as follows:
Type I: (QM)* =< Q,%,Q,, Q" >,

Florentin Smarandache is widely recognized as the
founder of neutrosophic crisp Sets, having classified
these sets into three distinct types under specific
conditions [1], [2]:

Let Q" =< Q,,Q,,Q, > be a neutrosophic
crisp set (NgpC — set) in Y.
Type:Q,NQ, = ?,Q,NQ, = #,Q,NQ, = P.
Typell: Q,NQ,=®,Q,nQ, =, Q,NQ, =,
andQ, UQ,uUQ, =Y.
Typell: Q, NQ,NQ, =@,andQ, UQ, UQ, =
Y.

Additionally, he and his colleagues introduced
four forms for the universal set and four forms for
the empty sets as follows:

O =< P, D, Y>,
o =< P,Y,Y >,
Y =<Y,,0,>,
Yy =<Y,®,Y>,

Oy =< D,Y, D >,
D} =< @Y, D>,
Yy =<Y,Y, &>,
Y} =<VY,Y,Y>.

As well as defined three types of complements as
follows:
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Type II: (Q")2 =< Q,,Q,,Q, >,
Type III: (Q™)°3 =< Q3,QZC, Q, >.

Thereby establishing a solid foundation for the
study and applications of these sets.

Subsequently, numerous researchers contributed
to the development of NgyC — sets and their
associated topological spaces, as well as the study of
relationships among them. Notably, in [3], new
concepts of Ny — set closed sets were introduced,

including  g-neutrosophic crisp closed sets,
ag —neutrosophic crisp closed sets,
ga —neutrosophic  crisp  closed  sets, and

gag —neutrosophic crisp closed sets, together with
their fundamental properties in neutrosophic crisp
topological spaces. Moreover, new notions such as
gag —neutrosophic crisp closure and
gog —neutrosophic crisp interior were defined, and
some of their properties were investigated.

In [4], the general approach for generating any
stable neutrosophic crisp topology using a basis or the
concept of stable neutrosophic crisp interior was
clarified. This interior is closed under finite
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intersections but not under finite unions. Conversely,
the stable neutrosophic crisp exterior is closed under
finite unions but not under finite intersections.
Necessary and sufficient conditions for both finite
unions and finite intersections to be closed were
obtained based on the concept of confused crisp sets.

In [5], we provided a neutrosophic crisp
topological space was defined based on Type I
intersection and Type II union and complement,
Meanwhile, the researchers in [6]-[9] contributed to
the development of separation axioms as well as the
concepts of Ny ¢ —Semi-Compact and Semi-Lindelof
spaces, in the context of NG — set.

Based on the definition presented in [5], this
manuscript introduces the concepts of NuC —
compact and NuC — Lindel6f spaces using the NuC —
open cover as defined in the same study (Table 1). A
comparison with classical topology reveals that some
theorems hold universally, while others are valid only
under specific conditions, as detailed in this work.
Type I intersection together with Type II union and
complement are adopted here, following [5], because
this particular combination yields a consistent lattice
structure on the collection of neutrosophic crisp open
sets that supports well-behaved notions of
compactness and the Lindelof property; other
combinations of operation types do not preserve this
structure and are left for future investigation. This
paper aims to clarify the challenges associated with
determining the appropriate form of algebraic
operations and propose solutions, thereby opening
future avenues for identifying optimal forms when
studying properties of neutrosophic crisp topological
spaces.

Table 1: List of symbols.

Symbol Descriptions
NuC Neutrosophic Crisp
NuCT (12— space NeutrosophlcS Ii:(l;?; Topological
Ny CC — set Neutrosophic Crisp Closed Set
NGO — set Neutrosophic Crisp Open Set
Ns = NuCT 12— subspace Neutrosophic Crisp
space Topology

2 PRELIMINARIES

2.1 Definition [10]

Letb* =<b;,P,,D; >, andt* =< L, L,, L5 >
be two NG — sets in Y. Their union is defined as
follows:
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Type I:
by, t* =<b, UL, D,Ut, D;Nnt; >
Type II:
br*u,t* =<b,Ut,, b,nt,, BD;Nnt; >

Similarly, their intersection is defined as follows:
Type I:
b*n, t* =<b;nt,, b,Nnt, D;UL; >
Type II:
b*n,t* =<b, nt,, D, UL, D;UL; >

2.2 Definition 2.2 [10]

For any two NyC — sets b* = <b;, b,, P; >,and
=<4t Ly, £5> in Y, two types of subset
relations are defined as follows:
Type I:

b ¢, t* b, ct,, b,ct,, L; S D,
Type II:

brc, i @ b, ct,, L, €D, £; S D,.

2.3 Theorem 2.3 [1]

Assume that {M?’:j €J} is a family of NyC —

subsets defined on a wuniverse Y. under this
assumption, we obtain that:

nlM;F =<NVY,;,NY,, UV, >,
U, M;" =<UVM;, "M, NY;, >
2.4 Definition [11]

If f* =<1, }o, §3 > is a NyG — set in Z, then the
preimage of J* under h, defined by
RHG™) =< h™'(), k7' (), h710s) >,
aNyC —set inY.

Similarly, IfK* = < K, K,, K5 > isaNyC — set
in Y, then the image of N™ under h, defined by
h(K*) = < h(K;), h(K,), h(K3) >, is a NG — set
inZ.

is

2.5 Corollary [2]

Let h:Y—>Z be a function, and K% =<
K, K Ky > MY =< M, M,, M5 > be NyC-—
sets inY. Then:
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KM S, M™ & h(K™) S, h(M™),
Kt S, M™ < h(K™) S, R(M™).

2.6 Corollary [2]

Let h:Y—>Z be a function, and B"=<
By, By, Bs >, * =<1, 2, }3 > be Ny — sets in
Z. Then:

B*C, " & hTH(BY) S, A7),
B S, f* e hTN(BY) S, (Y.

2.7 Definition [5]

A pair (Y, T) is called a NygC — topological
space (NyCT (1) — space), if the following
conditions are satisfied:

» @F €T,and¥” €T.

=  Forany D™, O™ € T, the set P* N O™ € T.

= Ifb%€eTVj€], thenu;, D% €ET.

Each P* € T, is «called a NygC-—
open set (NyGCO — set), and (P™)“2is called a
NyC — closed set (NyCC — set).

2.8 Definition [5]

Let h: (Y, Ty) = (Z,T;) be a mapping between two
NuCT(12) — spaces. Then h is called NyC—
continuousq ,y if for every NyCO — set O™ € Ty,
the inverse image h=1(0™) is a NyGO — setinY.

2.9 Definition

ANyC—set Q*=<Q4,Q,,Q; >inY is called
finite (countable) whenever all its component crisp
sets Qq, Q,, and Q5 are finite (countable).

2.10 Definition

Let (Y, T) be a NyCTqz — space, M* =<
M,,®,M; >C, Y;*. Then the neutrosophic crisp
topology defined on M™ is termed a subspace
neutrosophic crisp topology (Ng— NgCT(y2) —
space) denoted by (Tyr) such that Tyn =
{M*n; N Ne T}.

2.11 Theorem

(M™, Tyn) is a NG — topological space.
Proof: The proof follows directly from
Definitions 7 and 10.
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3 NEUTROSOPHIC CRISP
COMPACT SPACE

The following section, we study NG — open covers,
and finite open covers, within neutrosophic crisp
topology. We also introduce the notion of NyG —
compactness based on the topology defined in
Definition 2.7. Furthermore, a collection of
fundamental theorems with their rigorous proofs is
presented, along with several results that hold under
additional conditions.

3.1 Definition

Let (Y, T) be a NyCT(y 2y — space, and let Q™ =<

Q4,Q,, Q3 > be aNyC — set in Y. A neutrosophic

crisp covering of Q™ is a family of NiyC — sets g =
{R™ =< Ry1, Riz Rys >: 4 € X} such that:

Q & UERM'Qz 2 ﬂERAz'Q3 2 ﬂm,m-

AeX AeX A€X

= A subcover of g is any subfamily H € J that
also a covering of Q™.

= Acovering ( is called a NyC — open cover if
each R™,; are NyCO — set.

= A covering J is said to be NyC —
finite coverif it contains finitely many
elements, i.e., g = {R™, =< R;;, Rin, Riz >

,i=12,....,m}) satisfies, Q€
=1 R, Q2NE Rz, QB 2NE, R
= The family g is «called a NyC —

open cover of Y;* if and only if

Y=U§RM, d)=ﬂm12, ‘p=ﬂ%l3.

A€EX AeX AeX
3.2 Remark

Let (Y, T) be a NyCT(;,) — space, and Q% =<
Q4,®,Q; > be a NyC — set in Y. A covering of Q™
is a collection of NyC—sets g = {R", =<
R,1, D, R;5 >: 4 € X} such that

Q1§U5RA1: Q39ﬂm,13-

AeX A€X

Because, Q, = @ according to Definition 3.1, it
follows directly that the intersection of any family of
open sets covering Q, is necessarily empty. Hence,
this condition need not be stated separately.



Proceedings of the International Conference on Applied Innovations in IT (ICAIIT), July 2026

3.3 Definition

A NygC —set Q™ in a NyCT (4 2) — space, is said to
be a NyC — compact provided that every NuC — open
cover of Q™ has a finite supcover.
* Y is a NyC — compact if and only if Y =
1R, @=NZL1 Ry, ¢=NT Rig;
» If Yy is a NyC — compact, then (Y, T) is a
Ny € — compact space.

3.4 Example

Let Y=N and K, =<{23,..},®,® >, K, =<
(34,..},®,{1} > K" =<{45..},0{12} >
K,V =<{m+1m+2..},9{123,..,m—

1} >.

Define T = {®}, Y} UK,,™.
Then (Y, T) is a NyCT(12) — space (by
Definition 2.7).
Moreover, every NyC — open cover of N has
NgC — finite subcover U2, K;; =N, NZ, K;; = D,
m Ks=®,50(Y, T)isaNyC— compact space.

3.5 Example

Let Y=(01), and K,™ =< (—,—),cb,(o,—
=< (:.2)..(0)

>I
4’4 4

14 n_ 1 m-1 1
(5:5). 2 (05) > K <( )2 (07) >
Define T = {®], Y} U {K,,"*,m = 3,4,5, ... }.

Then (Y, T) is a NyCT( 2 — space (by
Deﬁnition 2.7). Since,

UG Ne=e (Y000

m=3
But, UK, (i’"—l)c(01)but¢Y m=
3,4, ...,

t. Because all these intervals start at values
greater than or equal to % Hence, the interval (0, %) is

8

not covered.
Therefore, no finite subcollection covers Y;*, and
so (Y, T).is not NiyC — compact space.

3.6 Theorem

Let (Y, T) be a NyCT(;,) — space and H™ =<
H';, H',, H'; > be a finite NyC — set in Y. Then H™
is a NiyG — compact.

Proof: Since, H™ is finite NG — set. Therefore

V=< {dy ., di) {dogs o day )

{ds1,...,d3} > (by Definition 2.9)

Let {R™; =< R;1, R 2, Ry3 >: 41 € X} be an
NuyG — open cover of H™. Then
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H, c UERM,H“Z > ﬂsnm,

AeX AeX

H, 2 ﬂmm.

AexX
Therefore,
vd, eH3 %Ry, € {Ru}>3d, € Ry, -
SO, d1’1 € %ﬂ'ldl,l' d1,2 € ERAZdl_Z' . dl,m € ERAIdll.
Hence,
H; € UL, Ris

Since, H', 2 N, R,, and H', finite set.
So,

(1)

H, 2 N4 R, 2
Since, H'; 2 N, R,3 and H'; finite set.
So,

s 2 N2, R 3)

From (1), (2) and (3) we get H™ is a NyC —
compact.

3.7 Theorem

Let (Y, T) be a NyCT(y ) — space and ™ =<f},
@, F,¢ >beaNuCC—-setin Y. If (Y, T)isa NyC —
compact space then F™ is a NyC — compact.

Proof: Let {R™; =< R,;, P, R,3 >: 1 € X} be an
NuyC — open cover of ™. Then:

F1 S UzexRats F1° 2 Njex Ry5 (by Remark 3.2).

Since, F™ is a NuCC — set = F™*% is a NuyCO —
set.

Thus, Y{* =<Y,®,® >= f* U, F2 =<f, U
F.5,@ Nnd,F,° n§, >. (by Definition 2.1)

So,

Y=F Uflc c (U%M)Uflc'

1ex
®=F"Nf 2 (ﬂm}S)nfl'
2€X
Thus, {R%i:A1€X), {F*?} are NyC —
open covering of Y. Since, Y{* is a NyC-—

compact. Therefore,

Y=ULRDUF =F UL Ry, (D
®=(NZR)NFi=>F 2NE R Q)

From (1), and (2) we get ™ is a NyC — compact.

= The above theorem may not hold in general if
the set F™ is taken as F™* =<7F,, F,, F5 >,
unless an appropriate type of complement is
used. In particular, if the complement is of type
(II), the theorem cannot be satisfied, since in
this case the universal set Y;* is not obtained
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from the union of f* with its complement, i.e.,
FPU F2 =<F1UFs3,F2 NF2Fs Ny >#

Y;*. Therefore, the complement must be taken
of type (I) in order for the theorem to remain
valid, as in this case we obtain F™ U, F1 =<

FiUF S 2 nF 5 FanFs > =Y
3.8 Theorem

If Q" =<Q4,0,,Q; > and L* =< 1L, L, L; > are
NyC — compact sets in NyCT(q,) — space, then
Q™ U, L™ is a N;¢ — compact set.

Proof: Let {R™; = < R;1, Rz, Ryz >: 41 € X} be
an NyC — open covering of Q™ U,L*=<Q, U
L,,0,nt,, Q3 NE; >. Then:

outic| R, @nk 2[R,
AeX AeX

(%

AeX

Since, Q; € Q; UL, S U, cxR;,4, and:

L, € Q. Uhk S UjexRar = Q1 S Ujex Ry, and

b © UjexRaa- Since, Q,20,nkL,
MaexRaz, andt, 20, NE, 2 MiexRa =
Naex Raz, and £y 2 Nyex Rz

Since, Q3 2 Q3 NE3 2 N exRy3, and:

L3 2 Q3 Nt3 2 NyexRis = Q3 2 NpexRas, and

L3 2 Njex R,3- Therefore,

{R*, =< Ry, Ry, Ryz >:4 € X} be an NyC —
open covering of Q™and L™, but Q™and L™ are
NuC — compact. There exist finite subfamilies:
{mn’li}ﬁla {}[na}'}}nzl‘ Hence,

Ql c UER).,QI' QZ =2 ﬂm/lﬂ' Q3 =2 ﬂ%}qS
i=1 i=1 i=1

And:

m m m
S T QT o P
j=1 j=1 j=1

Let: ® = {R™, 12, Uz {H"¢,}j2;. Then Ris
finite. We obtain:

Q;Nk; 2

(V]

2

0, Uk, C U R, 0,Ni, 2 ﬂ R,,
ReR ReR
0, Nk, 2 ﬂ R,
RER

Hence, Q™ U, L™ is a N;¢ — compact set.
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3.9 Corollary

Let Q" =< Q4,Q,, Q3 > be a Ny — compact set
and F* =<7F,,®,F,°> be a NuCC — set in a
NuCT(12) — space. Then Q™ Ny F* is a NyC—
compact set.

Proof: Let {R™, =< Ry, ®,R;3 >:4 € X} be an
NuyC — open covering of:

Q N F*=<Q:NF,®,Q3 UF,“ >.

S0,Q: N1 € UpexRar, Q3 UT:1" 2 MaexRas
by Remark 3.2.

Since, F™ is a NuCC — set = F™% is a NyCO —
set.

Hence, {R"™,: 1 € X} U, {F™*} forms an NyC —
open covering of Q™.

So,

Q1 €S Upex R UF:S Q3 2 MaexRaz Ny

Since, Q™ is a NuC — compact, then:

(%) 5
i=1
Thus,

QNF; SUR Ry NFDUF, S UL Ry (D
Q;UF 2 NE, Rz UF1)NF1 2 NE, Rz (2)

= Hence, Q" N, ™ is a NyC — compact set. If
the set ™ is replaced by the general form f™ =
<Fi, 2 F3 >, the thecorem may fail when
using the complement of type (II), due to the
lack of the open covering property required to
cover Q™. Therefore, it is necessary to use the
complement of type (I) to ensure the validity of
the theorem when considering the general set
F* =<7¥., T2 F3 >, since the complement of
type (I) guarantees the required covering
property and allows the construction of an open
covering of Q™, which is essential for the
compactness argument.

2

wedJrouns o
i=1

3.10 Theorem

Let (Y, Ty) and (Z, T;) be NyCT(4,,) — spaces and
h:Y — Z be a NyC — continuous , bijective. If
0" =< 0,, 0,, 03 >isaNyC — compactinY, then
h(0O™) is a NG — compact in Z.

Proof: Let {H™, =< H;1,Haz Haz >:4 € X} be
an forms an NiyC — open cover of f(0™). Then:
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o< | Jin,  h0) 2 (|8,
A€X AeX
h©05) 2 [ |Has.
A€X

Since, {Hg™,} are NuCO - sets in Z =
h='({H"™,}) are NuCO —sets in Y (by Definition 2.8).
since, h is a bijective. Then:

0, = h™'(£(01) € k" (UaHa1) = Up ™" (Ha0),

0, = h™'(h(02)) 2 k™1 (N1 Ha2) = Nah™ (Hz2),

03 = h™'(h(03)) 2 K" (N1 Haz) = Nzh™ (Haa)-
Since, O™ is a NuC — compact in Y.

Therefore, 0; € UM, h™1(H;4),

0, 2 NZ h ' (Hz), 03 2 N2y h™'(H;3). Hence,

h(0,) € U, h(h™*(H:)),
h(0,) 2 N2 h(h 1 (Hyy)).
h(03) 2 Ny h(h™*(H;3)).

Therefore, h(0™) is a NiyG — compact in Z.

3.11 Corollary

Let (Y, Ty) and (Z,T;) be NyCT ;) — spaces and
h:Y — Z be a NyC — continuous , bijective. If
(Y, Ty) is a NyC — compact then (Z, T;) is a NG —
compact.

Proof: The demonstration unfolds in a manner
mirroring the approach adopted in Theorem 3.10.

3.12 Theorem

Let (M™ Tyn) be a Ny — NyGT(y,) — space and
EY=<1t,0,k; > €, M* =<M,,®, N, >. Then
L™ is a NG — compact in (Y, Ty) if and only if ™ is
a NG — compact in (M“’, TMm).

Proof: Let {H", =< H;,,®,H;5 >:4 € X} be an
NyC — open cover of 1™ in (M“’, TMn),

Hn"l = mn’a 01 Ml’b =] ER“’A € Ty.

Then t; © UjexHars b3 2 Naex Has-

Thus, £y S Uzex(Raz N M) = UpexRas N My,
b3 2 Maex(Raz UM3z) = MaexRaz U M;

So,ty € UjpexRar, b3 2 MaexFas

Hence, {R™; =<R,;,®,R;3 >:1€X} be an
NyC — open cover of L™ in (Y, Ty).

Since, 1™ is a N;¢C — compact in (Y, Ty ), then

b UL Ry, B3 2NE Ris

Since, £t =+t N, M* =< i, N M, ®, L5 U
M; >. Because, L™ ©; M™. Thus,

L=, nM; & (Uﬁ1 Ri)NM,; = U:Z1(§Ri1 n
M) = Uﬁl His-

b3 =1;UC; 2 (ﬂ?; Riz) UM; = ﬂﬁ1(§Ri3 U
M) = ﬂ£1 His.

Hence, £™ is a N3¢ — compact in (M“, TMm).

Conversely, similarly, assume L% is a NyC —
compact in (M“, TMm).

Let {%n"ﬂ_ =< ERM,CD, 9{13 >: 1€ X}
NyC — open cover of L™ in (Y, Ty).

Define ™, = R™; Ny M* 3 R™) € Ty.

Then {H*, =<H;;,®,H;; > be an NyC —
open cover in the subspace.

By compactness, a finite subcover exists, which
implies a finite subcover in (Y, Ty).

be an

3.13 Definition

A family of NigC — sets {R™; =< R4, Ris, Rz >
:A €X} is known to have the finite intersection
property (FIP) if and only if every finite subfamily
{R™, R™,, ..., R™.} satisfies NT=; R™; # O

3.14 Theorem

A NyCT(q5) — space is NuC — compact if and only
if for every family of NuCO - sets ™,
Fa1,F22,F23 >: 4 € Kywe have Ny, F*) # P
Proof: Suppose (Y, T) is a NG — compact and
let (™, =<Fa, Faz Faz >4 € X} family of
NuCC — sets having the finite intersection property.
Assume that N, F*, = @ Then N, F*, = <

MaexFa1, NaexFaz, UsexFaz > =< P, P,Y >.
Taking  complements, we get: ™ ? =<

Fa3:F22,Fa1 > and hence,
UaaF™,? = < UzexFaz, MiexFaz, MaexFar >=<
Y, ®,0 > =Y
Since, f™, is a NuCC - sets V A. Hence,
UaaF™,? =< UzexFaz» MaexFaz, NaexFar > is a
NuCO —sets V 4.
So, {f™,“} is a NuC — open of Y;*. Hence,
Y=1€XF13, d-AEXFA2, d=2EXFAY =
UrexFaz, @ = NiexFaz @ = MaexFas-

Since, Y;" is a NuC — compact. So,
m

m
v=Jrs 0= o

h i=1

i=1
m

@ = Fir-
i=1
Thus, NTi=1F™,= <

Nz T, Nt T, Uit i Fis >=<®,0,Y > = ‘;bln"
which is a contradiction.
Therefore, N3 F™, # P

418
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Conversely, suppose (Y,T) is not NyG—
compact. 3 {R™; =< R,;,R,,, Ry3 >:4 € X} be an
NyG — open cover of Y

Such that Y = Ulexmal, D= ﬂlexmlz, P =
N,ex Ry3, but for every finite subfamily:

m m m

Y¢| |ER,11, cb¢| | Ry, <p¢| | R;s.
h i=1 i=1
i=1

Consider the family {R™, =< R;3, Rjp, Ryy >

}.

Then:
N R 2 =< Maex Rz Maex Raz» Unex By > =
< ®,®,Y > = @, but every finite intersection is non
— empty. Thus, this family has the finite intersection
property but empty total intersection, which is a
contradiction. Hence, (Y, T) is a NiyC — compact.

4 NEUTROSOPHIC CRISP
LINDELOF SPACE

The following section, we study the Lindelof
property, and countable open covers in NyGT(q ) —
space. We present the definition of a neutrosophic
crisp Lindelof space with respect to the topology
given in Definition (2.7). Moreover, a collection of
fundamental theorems concerning this property are
presented along with their rigorous proofs. In
addition, several results under additional conditions
are also discussed.

4.1 Definition

Let (Y, T) be a NUCT(I,Z) — Space, and QI’L» =<
Q4,Q,,Q3 >beaNyC —setinY. A family:

g = {ERn’}L =<< ER)J, ER)LZ,ER)ﬁ >:1€ X}, ERn‘}L eT >

Q1QU9’{A1.QZQHER12' ngﬂmxa-

AeX AeX AeX

If, in addition, the index set X is countable, then J
is called a countable NyyC —open cover of Q™.

4.2 Definition

A NygC —setQ™ of a NyCT(q,) — spaceis called
.NUC — Lindelof if V {93“"1 =<< ERM,ERAZ,ERB >: 1€
KLRY € T,and Q; S UpexPar, Q2 2 Maex Rz,
Q3 2 NyexRy3 = I{A;} € X X is countable such
that:

Q= Um2i1'Q1 = ﬂmliZ'Ql = ﬂmlﬁ'
i=1 i=1 i=1
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* Y isa NyG — Lindelof if and only if

Y= UER}Lil' ®=ﬂﬂ?li2,¢>=ﬂiﬁli3.
i=1 i=1 i=1

- If Ylm 1sa NUC - Llndelof, then .NUCT(LZ) -
space is a NG — Lindelof space.

4.3 Example

LetY=Nand K;" =< {23,...}, &, & >, K,” =<
{34,..}, &, {1} >, K;"=<{45..}, &, {1,2} >,

K,"=<{m+1m+2..}, & {1,23,..,m—
1}.

Then T = {&,YJUK,™ is a NyCT(y,) —
space.

Step 1:

Consider the family K™, 1,en.

First component: U,,ey K1 = N.

Second component: ey Kz = @, because
Ky, =®, meN

Third component: N,y Kz = @, because
K, ={123,..,m—1},meN

Step 1:

The family K™, ;,en is already countable.

Hence, we can choose the subfamily: {K™ }en

Therefore: Y =Unen Kn1» @ = Ninen Kinz»
P = nmEN Km3‘

Hence, every NyC — open cover of Y;* admits a
countable subcover. Therefore (Y, T) is a NyG —
Lindelof space.

4.4 Theorem

Every NyC — compact space is a Ny¢ — Lindelof
space

Proof: Suppose that Y;* is a NG — compact.
Then every NG — open cover of Y;* has a finite
NuyC — open subcover.

Since every finite set is countable, it follows that
every such cover admits a countable NG —
open subcover. Therefore, Y;* is a NG — Lindelof
space.

4.5 Remark

The implication stated in Theorem 4.4 cannot be
extended to its converse. This is supported by
Example 3.5, where the space (Y, T) is a NyG —
Lindelof but not NG — compact.
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4.6 Corollary

If N™ is finite NyC — set in a NyCT(y ) — space,
then it is a NyC — Lindelof set.

Proof: Since every finite NyC — set is NyC —
compact by Theorems 3.6, and Every NyC —
compact space is a NuC — NyC — Lindelof by
Theorems 4.4.

4.7 Corollary

Let (Y, T) be a NyCT(;2) — spaceand N'* =<
N, V,, N3 > be a NuC — countable set in Y. Then
N™is a NG — Lindelof.

Proof: Since '™ is a NuyC — countable set, for all
NyGC — opencover of N™ has a countable
subcover. Therefore, N'™ is a NiyC — Lindelof.

4.8 Theorem

Let (Y, T) be a NgCT(y,) — spaceand f* =<
F1,@,F,°> be a NuCC — set in Y. If (Y, T) is a
Ny € — Lindelof, then ™ is a NG — Lindeldf.
Proof: The demonstration unfolds in a manner
mirroring the approach adopted in Theorem 3.7.

4.9 Theorem

Let (Y, Ty) and (Z, T;) be NyCT ) — spaces and
leth: Y — Z be a NyC — continuous, 5y bijection.
If K™ is a NyC — Lindel6f in Y, then h(K™) is a
Ny € — Lindeléf in Z.

Proof: The reasoning mirrors the approach
adopted in the proof of Theorem 3.10.

4.10 Corollary

Let (Y, Ty) and (Z, Tz) be NyCT 4 2) — spaces and
leth: Y - Z be a NyC — continuous, 5y bijection.
If (Y, Ty) is a NiyC — Lindelof, then (Z, T;) is a
NuC — Lindelof.

Proof: The demonstration unfolds in a manner
mirroring the approach adopted in Theorem 3.10.

4.11 Theorem

Let (M™ Tyn) bea Ng— NyGT(y,) — space, and
lett =< t,®,1; > <S; M™ Then L™ is a NyC —
Lindeléf in (M™, Tyn) if and only if £* is a NyC —
Lindelof in (Y, Ty)
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The proof follows the same approach as in
Theorem 3.11.

4.12 Theorem

LetQ™ =< Q4,0Q,,Q3 > andH™ =< H;,H,, H'3 >
be NyC — Lindelof sets in NyCT(q ) — space.
Then Q™ U, H™ is a NyC — Lindelof set.

Proof: The proof follows the same approach as in
Theorem 3.8.

4.13 Corollary

Let Q™ =< Q4,Q,, Q3 > be a NyC — Lindelof set,
and let f* =<§,, @, F,° > be a NuCC — set in
NuCT(12) — space. Then Q™ N, F* is a NyC—
Lindelof set.

Proof: Let {R™, =< Ry;,0, Ry3 >:4 € X} bean
NyG — opencovering of Q%Nn; f*=<@; N
F1.®,Q3 UF,“ >.

Then:

melEUSRM,

AeX

LyUF,c2 ﬂiR,B.

A€X

Since ™ is a NuCC — set = F™° is a NyCO —
set.

Hence, {R™,:1€X}U, F~} is a NyG —
open cover of Q™.

Thus,

e | Jruurs o2 )% nr
A€X A€X

Since, Q™ has the Ni;C — Lindeldf property, each
NuyG — open cover of Q™ contains a countable
subcover such that:

e v 2()me
i=1 i=1

Thus,

(oo}

nfie| J®uanm)unce

U ERA,;I'
i=1 i=1
Q;URE 2 (@i RO N5 2]

i=1 i=1

Hence, Q™ N; ™ is a N;C — Lindeldf set.
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S CONCLUSIONS

This paper has investigated the properties of
compactness and Lindel6fness in neutrosophic crisp
topological spaces defined by a topology based on
Type-I intersection and Type-II union and
complement. The obtained results demonstrate that
the choice of algebraic operations in neutrosophic
crisp sets plays a crucial role in determining the
behavior of topological properties. In particular, it has
been shown that while some classical results from
general topology remain valid within this framework,
others fail to hold or require additional conditions to
be satisfied. This confirms that the considered
structure is not merely a direct extension of classical
topology; rather, it fundamentally depends on the
nature of the underlying algebraic operations.

Furthermore, these findings contribute to
strengthening the theoretical understanding of
neutrosophic crisp topological spaces and indicate
promising directions for future research. In particular,
the investigation of related notions such as semi-
compactness and semi-Lindeldfness, as well as the
adoption of alternative algebraic structures, may
provide deeper insights and lead to broader
applications in this field.
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