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Abstract: This article introduces a new computer based application for finding the values of the
complement of neutrosophic sets, union of neutrosophic sets, intersection of neutrosophic sets and
the inclusion of any two neutrosophic sets by using the software .NET Framework, Microsoft Visual
Studio and C# Programming Language. In addition to this, the application has produces the values
of neutrosophic topology [7], neutrosophic a-closed set, neutrosophic ga-closed set, neutrosophic
*ga-closed set and neutrosophic b*ga-closed set values in neutrosophic topological spaces. Also it
generates the values of its complement sets.

Keywords: .NET framework; Microsoft Visual Studio; C# Application; Neutrosophic Set
Operations; Neutrosophic Topology; Neutrosophic a-Closed Set; Neutrosophic ga-Closed Set;
Neutrosophic *ga-Closed Set; Neutrosophic b*ga-Closed Set

1. Introduction

Nowadays the word “topology' is being commonly used and getting popularity day by day in
the field of modern mathematics. It seems to be derived from Greek words: topos means a surface and
logos means a discourse. The use of word "Topology' was first occurred in the title of the book
‘Vorstudien Zur Topologie' by Johann Benedict Listing in 1847. The general topology got its real start
in 1906 due to Riesz, Frechet and Moore. By using the concept of neutrosophic set, which was
introduced by Smarandache [24, 25]. Salama et al. [17] were introduced neutrosophic topological
spaces by using the two most important concepts of Topology and neutrosophic sets in 2012.

In the last few decades many researchers has applied this effective concept in neutrosophic
topology and they have introduced many neutrosophic sets, namely Arokiarani et al. [10] were
introduced neutrosophic a-closed sets in neutrosophic topological spaces in 2017, which is the basic
set for many researchers to produce various neutrosophic closed and neutrosophic open sets. In 2019,
Saranya et al. [20] were introduced neutrosophic ga-closed sets, neutrosophic *ga-closed sets and
neutrosophic b*ga-closed sets in neutrosophic topological spaces in and developed a new C#
application to deal with neutrosophic a-closed sets, neutrosophic ga-closed sets; neutrosophic *ga-
closed sets in neutrosophic topology. In 2014, Salama et al. [19] has developed some software
programs for dealing with neutrosophic sets. Salama et al. [16] has designed and implemented a
neutrosophic data operations by using object oriented programming in 2014. Neutrosophic theory
was applied by various authors in different fields to produce some real world applications like time
series, forecasting, decision making, etc [1-9, 11-15, 18, 21-23].
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To reduce the manual calculations for finding the values of the complement, union, intersection
and the inclusion of two neutrosophic sets in a neutrosophic field, we have developed a C#
application by using .NET Framework, Microsoft Visual Studio and C# Programming Language. In
this application the user can calculate the values of neutrosophic topology, neutrosophic a-closed
set, neutrosophic ga-closed set, neutrosophic *ga-closed set and neutrosophic b*ga-closed set
values in each resultant screens. Also it generates the values of its complement sets.

The present study introduces the C# application for finding the neutrosophic closed sets and
neutrosophic open sets in neutrosophic topological spaces via .NET Framework, Microsoft Visual
Studio and C# Programming Language. The overall working process of this application have been
shown as a flow chart in Figure:1. Individual Flow Chart of neutrosophic topology, neutrosophic a-
closed sets, neutrosophic ga-closed sets, neutrosophic *ga-closed sets and neutrosophic b*ga-
closed sets are given in Figure:2, Figure:13, Figure:16, Figure:20 and in Figure:23. Figure:3 shows the
initial resultant page[In this page, the user has to enter Ox, In and the neutrosophic sets of L and M
values. Also, the results of neutrosophic topology (), neutrosophic a-closed set, neutrosophic ga-
closed set, neutrosophic *ga-closed set and neutrosophic b*ga-closed set via C# application are
shown in Figure:12, Figure:15, Figure:19, Figure:22 and in Figure:25. It also produces the values of its
complements of each closed sets.

2. Preliminaries

In this section, we recall some of the basic definitions which was already defined by various authors.
Definition: 2.1 [17]
Let X be a non empty fixed set. A neutrosophic set E is an object having the form
E = {< x, mv(E(x)),iv(E(x)),nmv(E(x)) > forall x € X},
where mv(E(x)) represents the degree of membership, iv(E(x)) represents the degree of
indeterminacy and nmv(E(x)) represents the degree of non-membership functions of each element
X € X tothe set E.
Definition: 2.2 [17]
Let E and F be two neutrosophic sets of the form,
E = {< x, mv(E(x)),iv(E(x)),nmv(E(x)) > forall x € X} and
F = {< X, mv(F(x)),iv(F(x)), an(F(x)) > forall x € X}.
Then,
1. ECF if and only if mv(E(x)) < mv(F(x)), iv(E(x)) < iv(F(x)) and nmv(E(x)) =
nmv(F(x)) forall x € X,
2. A = {<x,nmv(E(x)),1—iv(E(x)), mv(E(x)) > forall x € X},
3. EUF = {x,max[mv(E(x)), mv(F(x))], min[iv(E(x)),iv(F(x))],
min[nmv(E(x)),nmv(F(x))]for all x € X},
4. EnN F = {x,min[mv(E(x)), mv(F(x))], max[iv(E(x)), iv(F(x))],
max[nmv(E(x)), nmv(F(x))] forall x € X}.
Definition: 2.3 [17]
A neutrosophic topology on a non-empty set X is a family 7 of neutrosophic subsets in X

satisfying the following axioms:
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i) Oy, 1y € 1,
ii) GyNG, € t forany G1,G, € T,
iii) UG; € T forall {G; : i € J} S

Then the pair (X,7) or simply X is called a neutrosophic topological space.

3. Results

In this section we have shown the working process of C# application for finding the values of
the complement, union, intersection and the inclusion of any two neutrosophic sets. Also it produces
the values of neutrosophic topology (), neutrosophic a-closed set, neutrosophic ga-closed set,
neutrosophic *ga-closed set and neutrosophic b*ga-closed set values in neutrosophic topological
spaces. The complements of neutrosophic a-closed set, neutrosophic ga-closed set, neutrosophic
*ga-closed set and neutrosophic b*ga-closed set values will be displayed at the end of the results of
each sets.
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Figure.1: Flow Chart of the Existence of Neutrosophic Sets
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3.1. Existence of Neutrosophic Topology via C# Application
3.1.1. Algorithm: Neutrosophic Topology

input On, In, L, M
complement of L and M,
union of L and M
output intersection of L and M

inclusion of L and M
neutrosophic Topology

STEPS:

step-1: check On and 1n is valid

step-2: L and M should be a neutrosophic set
step-3: calculate the complement of L and M
step-4: calculate the union of L and M

step-5 calculate the intersection of L and M
step-6: check the inclusion of L and M

step-7: if the union and the intersection conditions satisfied then go to step-8 else repeat step-2

step-8: compute the neutrosophic topology for the assigned data.

ENTER A
NEUTROSOPHIC
- SET
S e
) . L
. ENTER A CORRECT /
FALSE ‘ . SOME OTHER

~ MNEUTROSOPHICSET

i 1 i . 1 ) , |
1l | 1 L

TWO NEUTROSOPHIC
SETS

SETS

‘ COMPLEMENT OF A ;'E‘L'I?:D':;LE-:E INTERSECTION OF
NEUTROSOPHIC SET RS

NEUTROSOPHIC

INCLUSION OF TWO
MEUTROSOPHIC

TOPOLOGY

Figure.2: Flow Chart of Neutrosophic Topology [FC-NT]
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{I MNeutrosophic b*g alpha ik l

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

0= (v v ) () )}
L= ) () ()}
b))
M=g () ()

Figure.3: Screenshot of Initial Resultant Screen / User Screen

In the above resultant screen, the user has to enter all the values of On, 1n, L and M. Follow the
below conditions to enter the values
e Onand 1In values should be any three values of {(0, 0, 0), (0, 0, 1), (0,1, 0), (0, 1, 1)} and {(1, 1,
1),(1,1,0),(1,0,1),(,0,0).
e L and M values should be based on Definition 2.1 and Remark 2.2 of [20].

B ' Neutrosophic b*g alpha closed set lim

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

DN: { (i!_!_)l _1_11_): _r_!_}}

lfl: { (L!L!L)I (L!_!_)I _r_!_}}

L= {(Dﬁ 0.7 {]B) (_’_ {IB) (ﬂﬂ ﬂ? )]

M= {(DZ 0.1 '[]3) {U') 0.8 0.6 )]

—_ —_ _I'__

Figure.4: Screenshot of Incomplete Data in the Resultant Screen
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The above figure shows the entered values of the initial resultant screen. In this, some of the values
are not entered by the user. So the following command box intimates the user to enter all the

values.

i Error @‘

Enter all the values

oK g

Figure.5: Screenshot of Dialog Box-1

-

B ' Meutrosophic b*g alpha closed set

ERENT)

Meutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

0":{([}1“1“]:(0!1 U},{U‘i

IN:E(LJ-]JLJ?(‘?1Fu}!l:1?[]?

|

| —_— —_F

Figure.6: Screenshot of Invalid Data in the Resultant Screen

D.T’{].B],( 9 0 08), (08 09 t||}}

0.1’{].3],([!.9 0.8 12y (0.5 D.?,D.E}}

The above figure shows the entered values of the initial resultant screen. Here some of the values
are not properly entered by the user. For this incorrect data the following command box intimate
the user to enter the values in the non-standard unit interval 0 and 1 also the user did not follow the

conditions to enter L and M. Both L and M should be a neutrosophic values.

8 Error @‘

i Enter the values between 0 and 1

Figure.7: Screenshot of Dialog Box-2

Saranya S and Vigneshwaran M, .NET Framework to deal with Neutrosophic b*gea-Closed Sets in Neutrosophic

Topological Spaces



Neutrosophic Sets and Systems, Vol. 29, 2019

' Neutrosophic b*g alpha closed set
.- _—_— -

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

Figure.8: Screenshot of Invalid Data in the Resultant Screen

=g (1,1 ,1), (0, 1,0),(0,0,1)%

L=g( 1,1, 1), (0 ,0,0),(0,0,1)% .
I L= g (05,04 05) (03,603 02), (07,607 07}
I M= ¢ (07,07 07), (03,603 02) (05 06 05)]

In the above figure, the entered values of On are not followed by the conditions of On. For this incorrect
data the following command box intimate the user to enter the valid data in the Ox thplace.

-

Ermor ﬂ-‘

ard s inwalid

K I

Figure.9: Screenshot of Dialog Box-3

"

i | Neutrosophic b*g alpha closed set

oo

Meutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

1":{(1 1r1:':

L= { (0.5 , 0.4 05y, (0.3 , 03 0.2, (ﬂ.? , 0.7 ﬂ.?}

—

¥

¥

M:{(Erﬁrﬂli(ﬂ'g U.SJ{}.Z}r(ﬂ_E 0.6 ﬂ-ﬁ}

E ¥

Figure.10: Screenshot of Invalid Data in the Resultant Screen

DM:{(U’U’U"],(U"IJU]’(U’U 1)}

0 l],l]]’(ﬂ’[] 1)
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In the above figure, the entered values of 1n are not followed by the conditions of 1n. For this incorrect
data the following command box intimate the user to enter the valid data in the 1xth place.

i Error ﬂi

1M is inwalid

R I

Figure.11: Screenshot of Dialog Box-4

The following figure shows the results of the complement of two neutrosophic sets L' and M, union
of two neutrosophic sets LUM, intersection of two neutrosophic sets LNM and the inclusion of two
neutrosophic sets LEM. Also it shows the result of neutrosophic topology.

B | Meutrosophic b*g alpha closed set @M

-

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed N b*g alpha closed

ﬂ":{{[]’

»

-'I'N:{{LJLJL}:( 1 ¥ 1 JL}I{L? 0 1 )}

" |-={{0.5’0.4’0.5},(1].3’[].3,.2},[1].? D.?"D.?)}

M= ¢ (07,07,07), (03,03,02), (05,06,05)}

L' = {{0.7.0.7,0.7),(0.7. 0.7, 0.8),(0.5.0.4,0.5)}
" M' = {{0.5,0.6,0.5).(0.7, 0.7, 0.8),(0.7.0.7.0.77} I
L Union M = {(0.7,0.7,0.7).(0.3,0.3.0.2),{0.5,0.6,0.5)}

L Intersection M = {{0.5.0.4,0.5).(0.2,0.3,0.2).(0.7,0.7.0.7)}

L Contained in M = True

Neutrosophic Topology :

T =40y L, M. L Union M, L Intersection M, 1,}

Figure.12: Screenshot of the Existence of Neutrosophic Topology via C# Application
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3.2. Existence of Neutrosophic a-Closed Set via C# Application

3.2.1. Algorithm: Neutrosophic a-Closed Set

input

neutrosophic set C

output

neutrosophic a-closed set;

neutrosophic a-open set

STEPS:
step-1: check C is valid

step-2: find Ncl(C), if Ncl(C) satisfies the neutrosophic closure condition then go to step-3 else repeat

step-1

step-3: find Nint[Ncl[C]], if Nint[Ncl[C]] satisfies the neutrosophic interior of neutrosophic closure

condition then go to step-4 else repeat step-1

step-4: find Ncl[Nint[Ncl[C]]] , if Ncl[Nint[Ncl[C]]] satisfies the neutrosophic closure of
neutrosophic interior of neutrosophic closure condition then go to step-5 else repeat step-1

step-5:if Nacl[C] = C then produce neutrosophic a-closed set else repeat step-1

step-6: compute the neutrosophic a-open set [D] for the assigned data.

‘ ENTER A
MNEUTROSOPHIC SET

I
=l \

FALSE .ITNUTSATISFIESTHENEUTRDSUPHIC
o - CLOSED SET DEFINITION

ENTER A CORRECT /SOME
OTHER NEUTROSOPHIC SET

TRUE ‘

| NEUTROSOPHIC |
€t - CLOSED SET

&

NEUTROSOPHIC
| O -OPEN SET |

Figure.13: Flow Chart of Neutrosophic a-Closed Set [FC-NaCS]
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i - 1
1 | MNeutrosophic b*g alpha closed set E@g

Neutrosophic Topology | N alpha closed | N g alpha closed = N *g alpha closed = N b*g alpha closed

C= {(05,05,05), (02,02,02), (07,07,07)]

NCI(C) = {(0.5,0.6,0.5),(0.7, 0.7, 0.8),(0.7,0.7,0.7}}
NInt[NCI{C)] = {(0.5, 0.4, 0.5),(0.3,0.3,0.2),(0.7,0.7,0.7}

NCI[NInt[NCI(C)]] = {(0.5,0.6,0.5),(0.7, 0.7, 0.8),(0.7,0.7,0.7)}

C is not satisfied the definition of neutrosophic alpha closed set.

Figure.14: Screenshot of Dissatisfaction of the Definition of Neutrosophic a-Closed Set

The above figure shows that the entered neutrosophic set C and it is not satisfy the definition of
neutrosophic a-closed set. To get a neutrosophic a-closed set and a neutrosophic a-open set, the
user has to enter some other neutrosophic values. Repeat this process until to get the values of
neutrosophic a-closed sets.

1 | Neutrosophic b*g alpha closed set E@g

Neutrosophic Topology = N alpha closed | N g alpha closed N *g alpha closed N b*g alpha closed

C= {(05,06,05), (07,07,07), (07,07,07)}
| Caloulate

NCI(C) = {(0.5.0.6,0.5),(0.7, 0.7, 0.8),(0.7,0.7,0.7}

NInt[NCI{C)] = {(0.5, 0.4, 0.5),(0.3,0.3,0.2},(0.7.0.7.0.7)}

NCI[NInt[NCI(C)]] = {(0.5.0.6,0.5),(0.7, 0.7, 0.8),(0.7.0.7.0.70}

N alpha CI{C) = C

Therefore C is a neutrosophic alpha closed set.

Hence D= {(0.7,0.7,0.7).(0.3, 0.3, 0.3),(0.5,0.6,0.3)} is a neutrosophic alpha open set.

Figure.15: Screenshot of the Existence of Neutrosophic a-Closed Set [NaCS] via C# Application
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3.3. Existence of Neutrosophic ga-Closed Set via C# Application

3.3.1. Algorithm: Neutrosophic ga-Closed Set

input neutrosophic set E

neutrosophic ga-closed set;
output

neutrosophic ga-open set

STEPS:

step-1: check E is valid

step-2: check E € D then go to step-3 otherwise repeat step-1

step-3: find Ncl(E), if Ncl(E) satisfies the neutrosophic closure condition then go to step-4 else repeat
step-1

step-4: find Nint[Ncl[E]], if Nint[Ncl[E]] satisfies the neutrosophic interior of neutrosophic closure
condition then go to step-5 else repeat step-1

step-5: find Ncl[Nint[Ncl[E]], if Ncl[Nint[Ncl[E]]] satisfies the neutrosophic closure of neutrosophic
interior of neutrosophic closure condition then go to step-6 else repeat step-1

step-6: calculate Nacl[E]

step-7: if Nacl[E] < Dthen produce neutrosophic ga-closed set else repeat step-1

step-8: compute the neutrosophic ga-open set [F] for the assigned data.

‘ ENTER A
NEUTROSOPHIC SET

ITNOT SATISFIES THENEUTROSOPHIC ENTER A CORRECT / SOME NAE
Lo -CLOSED SET DEFINITION OTHER NEUTROSOPHIC SET

MNEUTROSOPHIC
goc - CLOSED SET

&

NEUTROSOPHIC
| g - OPEN SET

Figure.16: Flow Chart of Neutrosophic ga-Closed Set [NgaCS]

The following two figures [Figure 17 & Figure 18] shows that the neutrosophic set E is not satisfy the
definition of neutrosophic ga-closed sets.
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' Neutrosophic b*g alpha closed set

Neutrosophic Topology

N alpha closed

N g alpha closed

N *g alpha closed | N b*g alpha closed

E:{{ﬂ.?’ﬂ.f‘.!ﬂj ), (ﬂ-3,ﬂ-3,ﬂ-4}, (U.E [].E’[].E}}

E is not satisfied the definition of neutrosophic g alpha closed set.

Figure.17: Screenshot of Dissatisfaction of the Definition of Neutrosophic ga-Closed Set

-
B ' Neutrosophic b*g alpha closed set -— Em
Neutrosophic Topology | N alpha closed N g alpha closed | N *g alpha closed = N b*g alpha closed

NCI(E) = {(0.7,0.7,0.7),(0.7, 0.7, 0.8),(0.5,0.4,0.5)}
NInt[NCI(E)] = {(0.7, 0.7, 0.7),(0.3, 0.3, 0.2),(0.5,0.6,0.5))
NCIINIMNCIE)]] = {(0.7.0.7,0.7),(0.7, 0.7, 0.8),(0.5,0.4,0.5)}
N alpha CI(E) = {(0.7,0.7,0.7),(0.3, 0.3, 0.3),(0.5,0.4,0.5)}

Eis not satisfied the definition of neutrosophic g alpha closed set.

Figure.18: Screenshot of Dissatisfaction of the Definition of Neutrosophic ga-Closed Set
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| Neutrosophic b*g alpha closed set - o | B |t

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g zlpha closed

E={ (EJ 0.4

[].5}?([].3 03 '02) (08 08 07)1

NCI(E) = {{0.5,0.6,0.5).{0.7, 0.7, 0.8),{0.7,0.7,0.70}
NInt[NCI{E)] = {(0.5, 0.4, 0.5),(0.3,0.3,0.2),(0.7,0.7,0.70}
NCI[NInt[NCI{E}]] = {(0.5.0.6,0.5),(0.7, 0.7, 0.8),(0.7,0.7.0.7)}
N alpha CI(E) = {(0.5,0.6,0.5),(0.3, 0.3, 0.2),(0.7,0.7,0.7)}
Therefore E is a neutrosophic g alpha closed set.

Hence F= {{0.8,0.8,0.7).(0.7, 0.7, 0.8),(0.5,0.4,0.5)} is a neutrosophic g alpha open set.

Figure.19: Screenshot of the Existence of Neutrosophic ga-Closed Set [NgaCS] via C#

3.4 Existence of Neutrosophic *ga-Closed Set via C# Application
3.4.1. Algorithm: Neutrosophic * ga-Closed Set

input neutrosophic set G

neutrosophic *ga-closed set;

output
neutrosophic *ga-open set

STEPS:

step-1: check G is valid

step-2: check G € F then go to step-3 otherwise repeat step-1

step-3: find Ncl(G), if Ncl(G) satisfies the neutrosophic closure condition then go to step-4 else
repeat step-1

step-4: calculate Ncl[G]

step-5:if Ncl[G] € F then produce neutrosophic *ga-closed set else repeat step-1

step-6: compute the neutrosophic *ga-open set [H] for the assigned data.
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ENTER A
NEUTROSOPHIC SET

EALSE IT NOT SATISFIES THENEUTROSOPHIC ENTER A CORRECT / SOME TRUE
1lglztt: - CLOSED SET DEFINITION OTHER MEUTROSOPHIC SET _

‘1

NEUTROSOPHIC |
* gy - CLOSED SET
NEUTROSOPHIC
ga OPEN SET

Figure.20: Flow Chart of Neutrosophic *ga-Closed Set [FC-N*gaCS]

The following figure shows that the neutrosophic set G does not satisfies the definition of

neutrosophic *ga-closed sets.

[ - = | B e

B | Meutrosophic b*g alpha closed set

N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

Meutrosophic Topology

G is not satisfied the definition of neutrosophic *g alpha closed set.

Figure.21: Screenshot of Dissatisfaction of the Definition of Neutrosophic *ga-Closed Set

- = | B |

B | Neutrosophic b*g alpha closed set

N g alpha closed | N *g alpha closed | N b*g alpha closed

Neutrosophic Topology | N alpha closed

G={{U.?J{].?,ﬂ.?),(U.E’U.ZJ{}A ), {0.5’{].6,0.5)}

MNCIG) = {(0.7,0.7,0.7),(0.7, 0.7, 0.8),(0.5,0.4,0.5)}
NCI{G) Contained in F = True

G is a neutrosophic *g alpha closed set.

Hence H= {{0.5.0.6,0.5),(0.8, 0.8, 0.9).(0.7,0.7,0.7)} is a neutrosophic *g alpha open set.

Figure.22: Screenshot of the Existence of Neutrosophic *ga-Closed Set [N*gaCS] via C# Application
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3.5. Existence of Neutrosophic b*ga-Closed Set via C# Application

Algorithm: Neutrosophic b*ga-Closed Set

input neutrosophic set 1

neutrosophic b*ga-closed set;
output

neutrosophic b*ga-open set

STEPS:

step-1: check I is valid

step-2: check I € H then goto step-3 otherwise repeat step-1

step-3: find Ncl(I), if Ncl(I) satisfies the neutrosophic closure condition then go to step-4 else repeat
step-1

step-4: find Nint[I], if Nint[I] satisfies the neutrosophic interior condition then go to step-5 else
repeat step-1

step-5: find Nint[Ncl[I]], if Nint[Ncl[I]] satisfies the neutrosophic interior of neutrosophic closure
condition then go to step-6 else repeat step-1

step-6: find Ncl[Nint[I]], if Ncl[Nint[I]] satisfies the neutrosophic closure of neutrosophic interior
condition then go to step-7 else repeat step-1

step-7: calculate [Ncl[Nint[I]]] U [Nint[Ncl[I]]]

step-8: if [Ncl[Nint[I]]] \cup [Nint[Ncl[I]]] €1 then goto step-9 else repeat step-1

step-9: calculate Nbcl(I)

step-10: if Nbcl[I] € H then produce neutrosophic b*ga-closed set else repeat step-1

step-11: compute the neutrosophic b*ga-open set [F] for the assigned data.

ENTER A
NEUTROSOPHIC SET

| 4|;—" i IT NOT SATISFIES THE [ 1

ENTER A CORRECT / SOME
NEUTROSOPHIC b* gt - CLOSED SET
FALSE ‘ e OTHER NEUTROSOPHIC SET TRUE ‘

NEUTROSOPHIC
b* goc- CLOSED SET

&

NEUTROSOPHIC
b* go- OPEN SET

Figure.23: Flow Chart of Neutrosophic b*ga-Closed Set [FC-Nb*gaCS]
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The following figure shows that the neutrosophic set I is not satisfies the definition of neutrosophic

*ga-closed sets.

r -
B | Neutrosophic b*g alpha closed set [EM

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

I:{(E!EJEJI 0.3, 03 U'E}IEE?E!E}}

—_

lis not satisfied the definitions of neutrosophic b clesed and neutrosophic b*g alpha closed set.

Figure.24: Screenshot of Dissatisfaction of the Definition of Neutrosophic b*ga-Closed Set

B | Neutrosophic b*g alpha closed set E@Iﬂ

Neutrosophic Topology | N alpha closed | N g alpha closed | N *g alpha closed | N b*g alpha closed

I:{{B'Erﬂ'ﬁjﬁ)r (E:B'EIE]:EU'?rU'? ﬂ'?}}

_— _

NCII) = {(0.5,0.6,0.5),(0.7, 0.7, 0.8),(0.7,0.7,0.7)}
Nint[I] = {(0.5, 0.4, 0.5),(0.2,0.3,0.2},(0.7.0.7,0.7)}
NInt[NCI(I)] = {(0.5, 0.4, 0.5),{0.3,0.3,0.2),(0.7,0.7,0.7}}
NCI[NInt(I}] = {(0.5,0.6,0.5),(0.7, 0.7, 0.8),{0.7,0.7,0.7)}
[NCI[NInt(D)] U NInt[NCI{)]] Contained in I = True
NbBCI( = {(0.5, 0.6, 0.5),(0.3, 0.3, 0.2),(0.7,0.7,0.7)}

Therefore [ is a neutrosophic b*g alpha closed set.

Hence J= {{0.7,0.7,0.7),(0.7, 0.7, 0.8),{0.5,0.6,0.5)} is a neutrosophic b*g alpha open set.

Figure.25: Screenshot of the Existence of Neutrosophic b*ga-Closed Set [Nb*gaCS] via C# application
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We have assumed the values of neutrosophic sets Ox, 1n, L, M as follows: If

Oy = {(0,0,0),(0,0,1),(0,1,0)}, 1y = {(1,1,1),(1,1,0),(1,0,1)},

L= {(0.3,0.2,0.3),(0.1,0.1,0),(0.5,0.5,0.5)} and
M= {(0.5,0.5,0.5),(0.1,0.1,0), (0.3,0.4,0.3)}.

After entered all the values of the above in the user screen, the current application has produced the
complement set of L and M, thatis, L' and M'. Also it has executed the union of L and M, that is
[L UM] and the intersection of L and M, thatis [L N M]. Moreover, it has checked out the inclusion
of L and M, that is, whether L is contained in M or not. Finally it has produces the neutrosophic

topology [].

L' ={(0.5,0.5,0.5),(0.9,0.9,1),(0.3,0.2,0.3)},

M’ = {(0.3,0.4,0.3),(0.9,0.9,1),(0.5,0.5,0.5)},
LUM = {(0.5,0.5,0.5),(0.1,0.1,0),(0.3,0.4,0.3)},
LNM = {(0.3,0.2,0.3),(0.1,0.1,0),(0.5,0.5,0.5)},

LE M =True,

Then the Neutrosophic Topology [t] = {Oy,L,M,LUM,LN M, 1y}.

By using this application we have checked out the following neutrosophic sets as neutrosophic a-

closed set in neutrosophic topological spaces.

Table.1: Neutrosophic a-Closed Sets

Indeterminacy

Mon- Membership

(0.5, 0.5, 0.6)

{ 0.5, 0.5, 0, .-_|;|

(0.5, 0.7, 0.7)

{ 0.5, 0.5, 0, -.l‘;l

(0.9, 0.9, 0.9)

(0.1, 0.2,0.9)

(0.5, 0.5.0.5)

(0.4, 0.4,0.4)

(0.5, 0.5,0.5)

(0.5, 0.4, 0.4)

(00.5,0.5,0.5)

(0.5, 0.9, 0.4)

(002, 008, 0.4

(0.5, 005,005)

(0035, 046, 0.359)

(0.5,0.5,0.5)

NS Membership
Ch (0.3, 0.4, 0.3)
Ol (0.3,0.4,0.3)
Cl (0.3, 0.4, 0.3)
Ca (0.3, 0.4, 0.3)
e (03, 04, 0.3
s (0.3, 004, 0.53)
' (0.3, 0.4, 0.3)
Cy (03 04, 0.3)
h (0.3,0.4,0.3)
Cho (03, 0.4, 003

[0, 0.9,0.4)

(0.5, 0.5,0.5])

By using this application we have checked out the following neutrosophic sets as neutrosophic ga-

closed set in neutrosophic topological spaces.
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Table.2: Neutrosophic ga-Closed Sets

Ny U5 Membership Indeterminacy Non-Membership
E (03,0213, 0.3) (06394, 0.1,0.517) (06T, 0627, 0.5137)
E» (0.3,0.4,0.3) (0,0,0) (0.5,0.5,0.5)

Ey (0.3, 0.2, 0.3) (oL, ) (06, 006, 0L5)
Ey (0.3, 002, 0.3) 01, 0L, 0 (0.6, 0.6, 0.5)
Es (0.3, 0.2, 0.3) 0L, 01, 0.5) (0.6, 0.6, 0.5)
Ey (0.3,0.2,0.3) (0.5, 0.1,0.5) (066, 0.6, 0.5)
Fs (0.3, 0.2, 0.3) (0aEs 001,0.52) (066, 063, 0.5)
Fiy (0.3,0.2,0.3) [O69, 0.1, 0.57) (.67, 0.67,0.57)
Fy (003, 0.2, 0.9) (0650, 0.1, 0.57) (0671, 0.627,0.57)
Fla (0.3, 00215, 0.9) (06554, 0.1, 0.57) (OL6T 1, 0627, 0.57)

We have assumed the values of neutrosophic sets Oy, 1y,L, M as follows:

If 0y = {(0,0,0),(0,1,0),(0,0,1)}, 1 =

{(1,1,1),(1,1,0),(1,0,1)},

L = {(0.5,0.4,0.5),(0.3,0.3,0.2),(0.7,0.7,0.7)} and
M = {(0.7,0.7,0.7),(0.3,0.3,0.2),(0.5,0.6,0.5)}.

After entered all the values of the above in the user screen, the current application has produced the
complement set of L and M, thatis, L' and M'. Also it has executed the union of L and M, that is
[L U M] and the intersection of L and M, thatis [L N M]. Moreover, it has checked out the inclusion
of L and M, that is, whether L is contained in M or not. Finally it has produces the neutrosophic

topology [z].

L' = {(0.7,0.7,0.7),(0.7,0.7,0.8),(0.5,0.4,0.5)},
M’ = {(0.5,0.6,0.5),(0.7,0.7,0.8),(0.7,0.7,0.7)},

LUM=M
LNM=1L
LS M =True,

Then the Neutrosophic Topology [t] = {Oy,L, M, 1y}.

NaCS = {(0.5,0.6,0.5),(0.7,0.7,0.7),(0.7,0.7,0.7)},
NaOS = {(0.7,0.7,0.7),(0.3,0.3,0.3),(0.5,0.6,0.5)},
NgaCS = {(0.5,0.4,0.5),(0.3,0.3,0.2),(0.8,0.8,0.7)} and
NgaOS = {(0.8,0.8,0.7),(0.7,0.7,0.8),(0.5,0.4,0.5)}.

By using this application we have checked out the following neutrosophic sets as neutrosophic *ga-

closed set in neutrosophic topological spaces.
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Table.3: Neutrosophic *ga-Closed Sets

N gal0S Membership Indeterminacy MNon-Members hip
Gy (01, 002, 005 (0V28, DLA6 1) (07, 0.7,0.7]
G, (015, 0.27,0.5) (0.5 0,516, 0.4) (0L7,0.7,0.7)
(s (0,13, 0.27, 0.35431) (0,23 0.516,0.4) (07, 0.7, 0.7)
¥ (01115, 0,27, 0.35) (0,25, 0,516, 0.4) (072,075 051)
G (01118, 0,27, 0.35) (0,23, 00,516, 0.4) (0812085 0.771)
e (L1115, 027, (0545) (023, 0516, 0L456) (0812085 0.771)
sy (L1115, D256E7T, LAAGTS) (0L25, 0.516, (L456) (0812085 0.771)
{2y (01118, 025677, 0.356TROS) (0.233, 0.516,0.456) (L8112, (L8235, 0,771
s (02113 0256177, 0.567895) (0.233, 0,526, 0.55555) (0812, 08238, 0771
e (02115, 0,0.5) (0.255, 0,526, 0.55555) (0812, 0085235, 0.771)

By using this application we have checked out the following neutrosophic sets as neutrosophic
b”ga-closed set in neutrosophic topological spaces.

Table.4: Neutrosophic b*ga-Closed Sets

|.'rl|r I ,-f ..‘"‘I

Membership

Indeterminacy

Non-Members hip

h

|:||,.'|, 1k L :I

(0.1, 0,52, 0.21)

I

0.5,0.5,0.5)

(0341, 0,362, 0.272)

lri-:

(0.5, 0432780, 0.5]

(0.341,0.362, 0,272

(070707

(0.5, 0.43270,0.5)

(03441, 0.5.0,272)

(07007

(L5, 045279,0.5)

(0.4, 0.50,0.22)

(07,0707

(0, 0,43, 0.5

(0.6 03807 003

(07,07 0.7

(05, 04509, 15

l: 1161 |.:':.|'.. | |.:':.|'. .|'. .|'..|'. .|'. :l

(0.5, 04500 0.5)

(06123 03123, 0.4123)

(05,045, 0.5)

(0612223 0.314717,0.418923)

(070707

(05,0450, 0.5

(0.5, 0387906, 0,418

(07007
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STATISTICAL REPRESENTATION OF NEUTROSOPHIC

09
== eutrosophic alpha closed set
0.8
07 =fl=Neutrosophic g alpha-closed set
B 0.6 — .
2 Neutrosophic *g alpha closed
Z 05 set
& === et rosophic b*g alpha closed
'a 0.4 set
2
] Linear (Neutrosophic alpha
closed set)
0.2 . .
Linear (Neutrosophic g alpha-
01 closed set)
Linear (Neutrosophic *g alpha
0 T T T T T T T T T T T T T T T T T T 1 closed set)

005115225335445555665775885949510

Membershipfindeterminancy/Non-Membership
Values

——Linear (Neutrosophic b*g alpha
closed set)

Figure.26: Statistical Representation of Neutrosophic Closed Sets

Linear Regression Line / Trend line Equations:

* Neutrosophic a-closed set: v = 0.025x + 0.5194
R? = 0.6027

» MWeutrosophic go-closed set: v = 0.0417x + 0.2917
R? = 0.2604

= —0.0267x + 0.6

» Neutrosophic *go-closed set: v
R? = 0.0928

= 0.025x + 0.3861

* Neutrosophic b¥ga-closed set: v
R? = 0.1507

Figure.27: Linear Regression Lines of Neutrosophic Closed Sets

In statistics, a linear regression line represents a straight line it describes how a response variable y
changes as an explanatory variable x changes in the graph. Sometimes it is called as a trend line and
its respective equations are denoted as a trend line equation. These type of trend lines are used in
business to predict y value for the given value of x. Here we have used this regression line and its
equations to predict the neutrosophic points in the non-standard interval to get the n-number of
neutrosophic « closed sets, neutrosophic ga closed sets, neutrosophic * ga -closed sets and
neutrosophic b*ga-closed sets in neutrosophic topological spaces. Also we can check the stronger
and weaker sets among the existing sets by using R? value.
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4. Conclusion

This paper has introduced a new computer application for finding the neutrosophic closed sets and
neutrosophic open sets in neutrosophic topological spaces via .NET Framework, Microsoft Visual
Studio and C# Programming Language. Flow Chart's and the algorithm of neutrosophic topology,
neutrosophic « -closed set, neutrosophic ga -closed set, neutrosophic * ga -closed set and
neutrosophic b*ga-closed set were presented. Also the existence of its results via C# application was
shown in each figure. The complement sets were executed through this application. In future it will
be extended to produce the values of the same in the neutrosophic supra topological spaces.
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