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Abstract

In this paper, we have developed a C'# Application for finding the values of the complement,
union, intersection and the inclusion of any two neutrosophic sets in the neutrosophic field by using
.NET Framework, Microsoft Visual Studio and C'# Programming Language. In addition to this, the
system can find neutrosophic topology, neutrosophic a-closed sets and neutrosophic ga-closed sets
in each resultant screens. Also, this computer-based application produces the complement values
of each neutrosophic closed sets.
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1. Introduction

Smarandache (1998) introduced the neutrosophic set and the neutrosophic topology. By using the
concept of neutrosophic set, Salama and Alblowi (2012) introduced the neutrosophic topologi-
cal spaces with its basic definitions of complement, union, intersection and the inclusion of two
neutrosophic sets. Salama et al. (2014) has developed some software programs for dealing with
neutrosophic sets. In the same year, Salama et al. has designed and implemented a neutrosophic
data operations by using object oriented programming. Arokiarani et al. (2017) has introduced
neutrosophic a-closed sets in neutrosophic topological spaces. Vigneshwaran and Saranya (2018)
has introduced b* ga-closed sets in topological spaces. Saranya and Vigneshwaran (2019) has intro-
duced neutrosophic b-closed sets, neutrosophic ga-closed sets, neutrosophic *ga-closed sets and
neutrosophic b* ga-closed sets in neutrosophic topological spaces and also the authors developed
a new C# application to deal with neutrosophic a-closed sets and neutrosophic *ga-closed sets in
neutrosophic topology.

Based on the concepts of neutrosophic sets, several researchers introduced various types of neu-
trosophic sets in the neutrosophic topological spaces. For the introduction of new sets in the field
of neutosophic topological spaces, the researchers manually find the clouser and interior of neu-
trosophic sets or various types of clouser and interior of neutrosophic sets. The choice of different
kinds of closure and interior operator is purely based on the definition of the neutrosophic sets.
Also, the researchers manually compare the neutrosophic sets by using the set inclusion concept.
To introduce a new a type of neutrosophic set or various types of generalized neutrosophic sets
in neutrosophic topological space is time consuming, since these sets has to be found manually
which it requires more manpower. Moreover, the researchers have to find the union, intersection
and complement of such neutrosophic sets manually.

The present study introduces the C'# application 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, and neutrosophic ga-closed set values in each
resultant screens. Also, it generates the values of the complement sets.

2. Results on Neutrosophic ga-Closed Sets via C# Application

In this section we will show 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(7), neutrosophic a-closed set and neutrosophic ga-closed
set values in neutrosophic topological spaces. The complements of neutrosophic a-closed set and
neutrosophic ga-closed set values will be displayed at the end of the results of each sets.

The following formulas introduced by Salama and Alblowi (2012) have considered in the coding
of C# application to produce the values of the corresponding operations in neutrosophic sets.
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Let L and M be two neutrosophic sets of the form,

L={<z,mv(L(z)),iv(L(x)),nmv(L(x)) > V z € X},

M ={<z,mv(M(zx)),iv(M(z)),nmv(M(z)) > V z € X},

(1) L' ={< z,nmv(L(x)),1 —iv(L(z)),mv(L(x)) > V xe X},

2) L € M < mu(L(z)) < mu(M(x)), iv(L(z)) < w(M(x)), nmv(L(x)) > nmo(M(z))
VxelX,

3 L U M = {x,max[mv(L(z)),mv(M(z))], min[iv(L(x)),iv(M(z))], min[nmv(L(x)),
nmo(M(z))|V z € X},

4 L n M = {z,minmvu(L(z)), mv(M(z))], maz|iv(L(z)),iv(M(x))], max[nmv(L(x)),
nmv(M(x))] V z € X}.

Algorithm: Neutrosophic Topology

input On,1n,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 Oy and 1 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 intersection conditions are satisfied, go to Step 8 or else repeat Step 2.

Step 8: compute the neutrosophic topology for the assigned data.
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Figure 2. Initial Resultant Screen / User Screen

In the above initial resultant screen / user screen, the user has to enter the values of O, 1, L and
M to get the values of its complement sets, union of L and M sets, intersection of L and M and
the subset of L or M. Finally, the user will get the corresponding neutrosophic topology.
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| 7 RESULTS: o B &
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Figure 3. Screenshot of Incomplete Data in the Resultant Screen

The above figure shows the entered values of the initial resultant screen. In this, some of the values
are not entered by the user. For this incomplete data, the dialog box asks the user to enter all the
values.
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Figure 4. Screenshot of Incorrect Data in the Resultant Screen
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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 dialog box asks the user to enter
the values in the non-standard unit interval O and 1. In this the user did not follow the conditions to
enter L and M. Both L and M should be a neutrosophic values.
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a7 RESULTS: BEI==

Neutrosophic Topology | Neutrosophic Alpha Closed Set | Neutrosophic g Alpha Closed Set

O=¢(0,0,0),(0,0,0)(2,1,0)}
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M:{{Elﬂ'ﬁ 0.5}’(0.1 nj!l]:(ﬂ

05,05 04,03)3
L" = {(0.5,0.5,0.5),(0.9, 0.9, 1),(0.3,0.2,0.3)}
= {(0.3,0.4,0.3),(0.9, 0.9, 1),(0.5,0.5,0.5}}
L Union M = {{0.5,0.5,0.5),(0.1,0.1,0),(0.3,0.4,0.3)}
L Intersection M = {(0.3,0.2,0.3),(0.1,0.1,0,(0.5,0.5,0.5)}

L Contained in M = True

Neutrosophic Topology :
T=40y L M, L Union M, L Intersection M, 1,}

Figure 5. Existance of Neutrosophic Topology via C# Application

The above figure shows the results of the complement of two neutrosophic sets[L’ and M'], union
of two neutrosophic sets[L U M], intersection of two neutrosophic sets[L N M| and the inclusion
of two neutrosophic sets [L C M|. Also, it shows the result of neutrosophic topology.
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Algorithm: Neutrosophic a-Closed Set

input neutrosophic set C'
output | neutrosophic a-closed set;
neutrosophic a-open set[D]

STEPS:
Step 1: check C'is valid.

Step 2: find Ncl(C'), if Nel(C') satisfies the neutrosophic closure condition then goto step-3 or else
repeat Step 1.

Step 3: find Nint[Ncl[C]], if Nint[Ncl[C]] satisfies the neutrosophic interior of neutrosophic clo-
sure condition then go to Step 4 or else repeat Step 1.

Step 4: find Ncl[Nint[Ncl[C]]]. If Ncl[Nint[Ncl[C]]] satisfies the neutrosophic closure of neu-
trosophic interior of neutrosophic closure condition, then go to Step 5 or else repeat Step 1.

Step 5: if Nacl|C] = C, then produce neutrosophic a-closed set or else repeat Step 1.

Step 6: compute the neutrosophic c-open set| D] for the assigned data.

‘ ENTER A
NEUTROSOPHIC SET

S _}‘ — |—" |

EALSE IT NOT SATISFIES THE DEFINITION OF ENTER A CORRECT\SOME B
NEUTROSOPHIC ALPHA CLOSED SET OTHER NEUTROSOPHIC SET I_

" NEUTROSOPHICALPHA |
CLOSED SET

&

MEUTROSOPHIC ALPHA
OPEN SET

Figure 6. Neutrosophic o Closed Set - Flow Chart [NaCS - FC]
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i’ RESULTS: EE

Neutrosophic Topology | Neutrosophic Alpha Closed Set | Neutrosophic g Alpha Closed Set

cz{(D.E!U.fijﬂ.fi},(U.S’U.EJ{}.E‘.]’ (I].S’D.ﬁ’ﬂ.ﬁ}]

NCI(C) = {(0.5,0.5,0.5),(0.9, 0.9, 1),(0.3,0.2,0.3)}
NInt[NCI(C)] = {(0.5, 0.5, 0.5),{0.1, 0.1, 0),{0.3,0.4,0.3);}

NCI[NInt[NCI(O)]] = {(0.5,0.5,0.5),(09, 0.9, 1),{0.3.0.2,0.3)}

Ciis not satisfied the definition of neutrosophic alpha closed set.

Figure 7. Screenshot of Not Satisfies the Definition of Neutrosophic a-Closed Set

The above figure shows the entered data set C' is not satisfies the definition of neutrosophic a-
closed sets. For this, the user has to enter some other neutrosophic set C.
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Neutrosophic Topology  Neutrosophic Alpha Closed Set

Neutrosophic g Alpha Closed Set

—_— —_—

C={ ([].3 0.4 0.3 (ﬂ.E 0.5 0.5

NCI(C) = {(0.3,0.4,0.3),(0.9, 0.9, 1),(0.5,0.5,0.5)}
NInt[NCI(C)] = {(0.3, 0.2, 0.3),(0.1,0.1,0),(0.5,0.5,0.5)}
NCI[NInt[NCI{C)]] = {(0.3,0.4,0.3),(0.9, 0.9, 1),(0.5,0.5,0.5)}
N alpha CI{C) = C

Therefore C is a neutrosophic alpha closed set.

}’(U.E’U.E’U.E)}

Hence D= {(0.5,0.5,0.5),(0.5, 0.5, 0.5),(0.3,0.4,0.3)} is a neutrosophic alpha open set.

Figure 8. Existence of Neutrosophic o Closed Set [NaCS] via C# Application
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Table 1. Neutrosophic a-Closed Sets

S. Saranya et al.

N,CS | Membership | Indeterminacy | Non-Membership
Cy; ](0.3,0.4,0.3) (0.5,0.5,0.6) (0.5,0.5,0.5)
Cy 1(0.3,0.4,0.3) (0.5,0.7,0.7) (0.5,0.5,0.5)
Cs; 1(0.3,0.4,0.3) (0.9,0.9,0.9) (0.5,0.5,0.5)
Cy |(0.3,0.4,0.3) (0.1,0.2,0.9) (0.5,0.5,0.5)
Cs 1(0.3,0.4,0.3) (0.4,0.4,0.4) (0.5,0.5,0.5)
Cs |(0.3,0.4,0.3) (0.5,0.4,0.4) (0.5,0.5,0.5)
C7 1(0.3,0.4,0.3) (0.5,0.9,0.4) (0.5,0.5,0.5)
Cs |(0.3,0.4,0.3) (0.2,0.9,0.4) (0.5,0.5,0.5)
Cy |(0.3,0.4,0.3) | (0.35,0.46,0.39) (0.5,0.5,0.5)
Cho |(0.3,0.4,0.3) (0,0.9,0.4) (0.5,0.5,0.5)

By using this application we have checked out the above neutrosophic sets as neutrosophic a-
closed set in neutrosophic topological spaces.

Algorithm: Neutrosophic ga-Closed Set

input neutrosophic set &
output | neutrosophic ga-closed set;
neutrosophic ga-open set[F|

STEPS:
Step 1: check E is valid.
Step 2: check £ C 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 or
else repeat Step 1.

Step 4: find Nint[Ncl[E]]. If Nint[Ncl|FE]| satisfies the neutrosophic interior of neutrosophic clo-
sure condition, then go to Step 5 or else repeat Step 1.

Step 5: find Ncl[Nint[Ncl[E]]]. If Ncl[Nint[Ncl[E]]] satisfies the neutrosophic closure of neu-
trosophic interior of neutrosophic closure condition, then go to Step 6 or else repeat Step 1.

Step 6: calculate Nacl[E].
Step 7: if Nacl[E] C D, then produce neutrosophic ga-closed set, else repeat Step 1.

Step 8: compute the neutrosophic ga-open set[F'] for the assigned data.
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Figure 9. Neutrosophic ga Closed Set - Flow Chart [NgaCS - FC]
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E={ (03,02 ,03), (01,601, 0 ), (06,606 05)31
| Caleulate

NCI(E) = {{0.3,0.4,0.3),(0.9, 0.9, 1),{0.5,0.5,0.5)}

NInt[NCI(E}] = {{0.3, 0.2, 0.3),(0.1,0.1,0),(0.5,0.5.0.5)}

NCI[NInt[NCI(E)]] = {(0.3,0.4,0.3),(0.9, 0.9, 1),{0.5,0.5,0.5)}

N alpha CI(E) = {{0.2,0.4,0.3),(0.1, 0.1, 0),(0.5,0.5,0.5)}

Therefore E is a neutrosophic g alpha closed set.

Hence F= {(0.6,0.6,0.5),(0.9, 0.9, 1).0.3,0.2,0.3)} is a neutrosophic g alpha open set.

Figure 10. Existence of Neutrosophic ga: Closed Set [NgaCS] via C# Application
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Table 2. Neutrosophic ga-Closed Sets

S. Saranya et al.

Ny CS | Membership Indeterminacy Non-Membership
Ey ](0.3,0.213,0.3) | (0.6594,0.1,0.517) | (0.671,0.627,0.5137)
E, (0.3,0.4,0.3) (0,0,0) (0.5,0.5,0.5)
Es (0.3,0.2,0.3) (0.1,0.1,0) (0.6,0.6,0.5)
E, (0.3,0.2,0.3) (0.11,0.1,0) (0.6,0.6,0.5)
Es (0.3,0.2,0.3) (0.5,0.1,0.5) (0.6,0.6,0.5)
Es (0.3,0.2,0.3) (0.5,0.1,0.5) (0.66,0.6,0.5)
E; (0.3,0.2,0.3) (0.68,0.1,0.52) (0.66,0.63,0.5)
Es (0.3,0.2,0.3) (0.69,0.1,0.57) (0.67,0.67,0.57)
E, (0.3,0.2,0.3) (0.659,0.1,0.57) (0.671,0.627,0.57)
Ey | (0.3,0.213,0.3) | (0.6594,0.1,0.57) (0.671,0.627,0.57)

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

3. Conclusion and Future Work

In this paper, the new C# application has been introduced and discussed its working process via
NET Framework, Microsoft Visual Studio and C# programming language in the neutrosophic
field. Also, the existence of the complement of a neutrosophic set, union of two neutrosophic
sets, intersection of two neutrosophic sets, the inclusion of two neutrosophic sets, neutrosophic
topology, neutrosophic a-closed set and neutrosophic ga-closed set in neutrosophic topological
spaces has been presented in each figure. The implementation of this present application would
help researchers to enhance and promote further studies on continuous functions, open maps, and
closed maps, respectively.

Acknowledgment:

The authors wish to thank the reviewers for their careful reviews which improve the presentation
of this paper considerably.

REFERENCES

Alblowi, S.A., Salama, A.A. and Eisa, M. (2013). New concepts of neutrosophic sets, International
Journal of Mathematics and Computer Applications Research (IJMCAR), Vol. 3, No. 4, pp.
95-102.

Published by Digital Commons @PVAMU,

13



Applications and Applied Mathematics: An International Journal (AAM), Vol. 15 [], Iss. 1, Art. 12
AAM: Intern. J., Vol. 15, Issue 1 (June 2020) 239

Arokiarani, 1., Dhavaseelan, R., Jafari. S. and Parimala, M. (2017). On some new notions and
functions in neutrosophic topological spaces, Neutrosophic Sets and Systems (NSS), Vol. 16,
pp. 16-19.

Dhavaseelan, R. and Jafari, S. (2017). Generalized neutrosophic closed sets, New Trends in Neu-
trosophic Theory and Applications, Vol. 2, pp. 261-273.

Salama, A.A. and Alblowi, S.A. (2012). Neutrosophic set and Neutrosophic topological spaces,
IOSR-Journal of Mathematics, Vol. 3, No. 4, pp. 31-35.

Salama, A.A., El-Ghareeb, H.A., Manie, A.M. and Smarandache, F. (2014). Introduction to de-
velop some software programs for dealing with neutrosophic sets, Neutrosophic Sets and
Systems (NSS), Vol. 4, pp. 53-54.

Salama, A.A., Abdelfattah, M., El-Ghareeb, H.A. and Manie, A.M. (2014). Design and imple-
mentation of neutrosophic data operations using object oriented programming, International
Journal of Computer Application (IJCA), Vol. 4, No. 5, pp. 163-175.

Saranya, S. and Vigneshwaran, M. (2019). Neutrosophic b*ga-closed sets, Neutrosophic Sets and
Systems (NSS), Vol. 24, pp. 90-99.

Saranya, S. and Vigneshwaran, M. (2019). C'# application to deal with neutrosophic a-closed sets,
Journal of Advanced Research in Dynamical and Control Systems (JARDCS), Vol. 11, 01-
Special Issue, pp. 1347-1355.

Saranya, S. and Vigneshwaran, M. (2019). Design and development of .NET framework to deal
with neutrosophic *ga sets, International Journal of Engineering and Advanced Technology
(IJEAT), Vol. 8, No. 3S, pp. 852-857.

Smarandache, F. (1998). Neutrosophy, Neutrosophic Probability, Set and Logic, Ann Arbor, Michi-
gan, USA, 105 p.

Smarandache, F. (2005). Neutrosophic set - A generalization of the intuitionistic fuzzy set, Inter-
national Journal of Pure and Applied Mathematics (IJPAM), Vol. 24, No. 3, pp. 287-297.
Vigneshwaran, M. and Saranya, S. (2018). Applications of b* ga-closed sets and b* ga-functions in
topological spaces, International Journal of Innovative Research Explorer (IJIRE), Vol. 3, No.

S, pp- 172-183.

https://digitalcommons.pvamu.edu/aam/vol15/iss1/12

14



	C# Application to Deal with Neutrosophic g(alpha)-Closed Sets In Neutrosophic Topology
	Recommended Citation

	tmp.1617227254.pdf.GsUAq

