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Abstract:

Recently, a problem is addressed while dealing with fourth dimensional or non-Euclidean data sets. These are the
data sets does not follow one of the postulates established by Euclid specially the parallel postulates. In this case, the
precise representation of these data sets is major issues for knowledge processing tasks. Hence, the current paper
tried to introduce some non-Euclidean geometry or Anti-Geometry methods and its examples for various

applications.
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1. INTRODUCTION

The mathematical representation of data and its visualization in given (x, y)- co-ordinate is one of the most crucial
tasks for the data science researchers[1-2]. It becomes somewhat easier after the Euclidean geometry'. This

geometry provided five postulates as given below [3]:

1. A straight line can be drawn from any given two points.
2. A finite length straight line can be drawn continuously in a straight line,
3. A circle can be drawn from a given point using any radius,

4. Each of right angles in the given plane is equal to each others,
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5. The last one is parallel postulates which says that, one and only one parallel line can be drawn from a point not lie
on the straight line.

There are several applications of Euclidean geometry due to its constructive nature. One of the famous results is

triangle angle sum i.e. 180 as shown in Figure 1.

[v2

Figure 1: The sum of angle in the given triangle is 180° as per Buclidean geometry

The problem arises while dealing the human cognition and its quantum state which depends on conscious and
unconscious mind using Shunyata theory of Nagarjuna®3. It states two truths rather than one of Euclidean geometry

which can be produced as follows:

(1) They can be produced by themselves, or
(i1) They can be produced from other things, or
(iii) They can be produced from both themselves and from other things, or

(iv) They cannot be produced in any other ways.

In similar ways Gauss (1775-1855), Lobachevsky (1792-1856), Bolyai (1802-1860), and B. Riemann (1826-1866)
thought about the fifth postulate using its negation for data representation® as shown in Figure 257 [4]. It is defined
as Smarandache geometry [5-7]. Recently this theory is extensively studied using NeutroAlgebra [8-10] to visualize
them via Neutrogeometry [11-14].
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Figure 2: The negation of Euclid Fiftt Postulates i.e. Parallel Postulates

It means the motion of any elements depend on the human cognition and its Turiyam state which cannot be
decided without space and time connection [12]. These types of non-commutative geometry (where multiplication is
not commutative) requires a four-dimensional or quantum space rather than Euclidean geometry®®. The
applications of non-Euclidean geometry is also required while hierarchical order visualization of any real life data
sets like AQI measurement in particular areas [13]. In this case many regions may contain same AQI based on its
longitude and latitude as per spherical space. In this case, the precise analysis of AQI and its impact based on vertex
of graph or tree requires exponential (2" ) space for the given n regions. To achieve this goal, this paper tried to

focus on introducing some new concepts of Non-Euclidean geometry and its real life examples for further study.

Other parts are structured as follows: Section 2 provides some data with Non-Euclidean geometry and its
visualization. Section 3 proposed a method for NeutroGeometry characterization of Non-Euclidean data. Section 4
provides some of the real life examples for Non-Euclidean geometry and its applications in Knowledge processing

tasks. Section 5 provides conclusions followed acknowledgement by references.

2. NON-EUCLIDEAN GEOMETRY
In this section, some distinct geometry and its visualization is shown for understanding the Non-Euclidean data:

Definition 1. (Types of Geometry) [14-15]: The first issue arises with any researchers about difference among
Euclidean and No-Euclidean geometry and its visualization. To achieve this goal, Hyperbolic, Euclidean and Elliptic
geometry as shown in Figure 3. The next some examples and applications of Non-Euclidean geometry with its

partial visualization is shown below!™:
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Figure 3: The difference among Euclidean and Non-Euclidean geometry (Hyperbolic and Elliptic)

Definition 2. (Spherical Geometry) [16] : It is geometry of solid. In this geometry the triangle postulates as well
as Pythagorean theorem fails as shown in Figure 4. The sum of angle of a triangle in spherical geometry is not

180'°.
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Figure 4: The examples for the negation of Figure 1 of Euclidean Geometry

Definition 3. (HyperGeometry ) [17]: it provides the failure of parallel postulates that many line can be drawn
from a point outside the given line. Same time the in hyperbolic geometry rectangles differ from Euclidean
rectangles as shown in Figure 5. It means this geometry contains more saddle point which looks like equilibrium.

This type of geometry is helpful in finding hetero clinic orbital path and periodic strings in the given language.

Figure 5: A triangle immersed in hyperbolic paraboloid with two diverging ultra-parallel lines!!

How to deal these types of physical phenomenon and characterize them in true, false or uncertain regions is one of
the most crucial tasks. In the next section a method is proposed to deal with these types of data in NeutroGeoemtry

for multi-decision process.

3. A PROPOSED METHOD FOR NEUTROGEOMETRY or ANTI-GEOMETRY
CHARACTERIZATION

In this section a method is proposed to for characterization of Non-Euclidean data in true, false and
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NeutroGeometry as follows:

Step 1. Let us consider the data with non-Euclidean geometry which does not follow any one of the Euclidean

postulates.

Step 2. Let A be any non-empty set of a given Non-Euclidean geometrical data

Step 3. Define the Neutro operator as 0: A X A - P"(A) As (T,I,F) € {(1,0,0),(0,0,1)}.
Step 4. In case this type of map possible then characterize them as follows:

(1) In case any element of x,y € A non-Euclidean geometry provides a new element in Non-Euclidean
geometry i.e. x ©y S A. It can be considered as true characterization.

(i1) In case any element of x,y € A non-Euclidean geometry provides a new element which does not exists in
the Non-Euclidean geometry using the given operator as x © y & A. It can be considered as false regions.

(iii) In case any element of x,y € A non-Euclidean geometry provides a new element which in saddle space

and its quantum state is uncertain. This type of element can be considered in NeutroGeometry .

Step 5. In this way case the NeutroGeometry will help while adequate characterization of uncertainty in given

Non-Euclidean data sets and its analysis using NeutroAlgebra.

4. SOME APPLICATIONS OF DATA WITH NEUTROGEOMETRY
In this section, some real life examples is discussed for NeutroGeometry as follows:

Example 1. (Astronomy)'®: The precise analysis of astronomy, or positional astronomy is a branch of data with
Non-Euclidean geometry. It used to locate any astronomical objects on the celestial sphere for the given date, time,
and its spatial location on the Earth. The mathematical representation of astronomy and its pattern is based on
spherical geometry and its algebra as shown in Figure 6. In this way, the Superior planets may have a larger orbit
when compared to inferior planets as per spherical geometry. It means the transit may occur in case the inferior

planet passes through the given point of conjunction. It means the place of any object in the sky and its pattern can
be found.
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Figure 6: A Non-Euclidean diagram for positional Astronomy

Example 2. (Surface growth)!*: There are many number of processes which defines the surface growth. It will
provide growth of gravitational bodies, plants [18], nanostructures, and its phase transitions are one of the suitable
examples. Even 3D printing, and cell mobility are also an example of non-Euclidean geometry. All of these cases

are can be represented using the Riemannian geometry i.e. time and space dependent curvature.

Example 3. (NeutroLaws) [11-12, 19]: The law in any country is totally uncertain and vague. It depends on
hierarchical ordering of citizens and its positional power in the given country which is non-Euclidean data rather
than flat. There are several cases where same punishment will not given to each citizen for same act. It can be

defined as follows:

(1) Law (1, 0, 0): In case the given law is fully applied on the particular citizen. In this case the

government or court can be considered as unbiased.

(i1) Anti-Law (0, 0, 1): In this case there is no law defined for the particular act. It used to be observed

when a politician or business class people never get punishment under same law.

(iii) NeutroLaw (%, i, f). In this case the law changes based on person to person, region to region, religion to
religion. This type of law where partial influenced occur by any government or higher authority can be
considered as NeutroLaw. The hidden pattern in these types of data can be analyzed using Non-

Euclidean geometry.

Example 4. (Neutro Citation) [12-13, 20]: The characterization of citation for intellectual measurement cannot

be done via flat way like Euclidean geometry. It requires non-Euclidean classification as follows:

(1) Citation (1, 0, 0): A paper cited by the domain expert, keyword or methodology matching for the given

topic can be considered as relevant citation (1, 0, 0).

DOI: https://doi.org/10.54216/JNFS.010102 29



Journal of Neutrosophic and Fuzzy Systems (JINFS) V7ol 01, No. 01, PP. 24-33, 2021

(i1) Anti-Citation (0, 0, 1): A paper cited in irrelevant way, a retracted paper citation, a posthumous authors
papers citation, same departmental citations beyond the relevant of topic, host conference citation

without relevancy, forced citation, random citation can be considered as Anti-Citation(0, 0, 1).

(iii) NeutroCitation(¢, i, f): A paper which is cited with interdisciplinary, collaboration, self-citations,
influenced citations, honors citations, editorial citation, journal citations etc. can be considered as

Neutro-citation (%, i, f).

Example 5. (Brain Drain Analysis) [21]: The brain drain and its parameter can not be defined as Euclidean
space. It happens parallel when conflict arises with the given boss or management. In this case, many
intellectual leave the organization at same time in parallel way. The problem arises when many authors
published the documents in given domain. In this case precise analysis of brain drain become difficult for the

organization which can be characterized as follows:

(1) Brain Drain (1, 0, 0): In case the authors having many papers in chosen research domain with highly
citation left the organization can be considered as brain drain. This provide a pattern that the

management does not cares about brain drain when all the authors left the organization.

(i1) Anti-Brain Drain (0, 0, 1): The authors who published the paper using Posthumous authors papers to
claim as real author of the given areas and left the organization can be considered as Anti-brain drain
[22]. Same time the authors who has not published any papers in the given domain and left the
organization can be characterized as Anti-Brain Drain (0, 0, 1). This will provide a pattern about

policy of management when all the authors having no papers left the organization.

(iii) Neutro Brain Drain (¢, i, f): This problem arises when multiple authors papers are available in the given
domain. Same time the author publishes several research papers in different domain as
interdisciplinary. Same time the author whose papers retracted from the given journal due to some
issues. The collaborative work and non-journal publications can be considered as NeutroPublications.
These types of data can be categorizes as Neutro Brain Drain. It needs more metric and depth analysis

like work pressure, less salary, promotions or other issues arises.

In this case the Non-Euclidean geometry may provide a new metric for brain drain analysis which based on
human cognition and its orientation. Each people who left the organization they have same angle of parallelism
as non-intersecting conflict to leave the organization. It can be represented using Non-Euclidean geometry as
shown in Figure 7. Hence these types of human cognition can be represented using spherical geometry radius
as intellectual which inclination towards academic as polar and inclination as research as azimuthal angle. It can
also analyzed as work load considering as radius based on salary and positional inclination as polar and
azimuthal angle, respectively shown in Figure 8. In near future the author will focus on exploring these areas of

research for multi-decision process.
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Figure 7: A Non-Euclidean geometry which shows parallel postulates
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Figure 8: The spherical data representation using radius, polar and azimuthal angle

5. CONCLUSIONS

This paper explores the non-Euclidean data sets and its characterization in NeutroGeometry. A method is
proposed to characterize the given Non-Euclidean data sets in NeutroGeometry. Some of the real life examples
for Non-Euclidean data sets are discussed in Section 4. In near future, the author will focus on exploring this

area for characterization of Non-Euclidean geometrical data sets and its cluster for knowledge processing tasks.
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