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This theory considers every notion or idea <A> together with its opposite or negation
<antiA> and with their spectrum of neutralities <neutA> in between them (i.e. notions
or ideas supporting neither <A> nor <antiA>). The <neutA> and <antiA> ideas
together are referred to as <nonA>.

Neutrosophy is a generalization of Hegel's dialectics (the last one is based on <A> and
<antiA> only).

According to this theory every idea <A> tends to be neutralized and balanced by <antiA>
and <nonA> ideas - as a state of equilibrium.

In a classical way <A>, <neutA>, <antiA> are disjoint two by two. But, since in many
cases the borders between notions are vague, imprecise, Sorites, it is possible that <A>,
<neutA>, <antiA> (and <nonA> of course) have common parts two by two, or even all
three of them as well.

Neutrosophic Set and Neutrosophic Logic are generalizations of the fuzzy set and respectively
fuzzy logic (especially of intuitionistic fuzzy set and respectively intuitionistic fuzzy logic).
In neutrosophic logic a proposition has a degree of truth

(1), a degree of indeterminacy (I), and a degree of falsity (I), where T, I, Fare standard
or non-standard subsets of /-0, 7+/.

Neutrosophic Probability is a generalization of the classical probability and imprecise
probability.

Neuntrosophic Statistics is a generalization of the classical statistics.

What distinguishes the neutrosophics from other fields is the <neutA>, which means
neither <A> nor <antiA>.

<neutA>, which of course depends on <A>, can be indeterminacy, neutrality, tie game,
unknown, contradiction, ignorance, imprecision, etc.

All submissions should be designed in MS Word format using our template file:

http:// fs.unm.edu/NK/Nk-paper-template.doc.

A variety of scientific books in many languages can be downloaded freely from the Digital
Library of Science:

http:// fs.unm.edu/ScienceLibrary.htm.

Send research papers to the (NK) journal's email or mail the file to the Editor-in-Chief.
To order printed issues, contact the Editor-in-Chief. This journal is non-commercial,
academic edition. It is printed from private donations.

Information about the neutrosophics you get from the UNM website:

http:// fs.unm.edu/neutrosophy.htm.. The home page of the journal is accessed on
http://fs.unm.edu/NK.
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The Geometric Meaning of Traditional Inertial Frames According

to Neutrosophical Logic

Ranim Fajer ', Mountajab Al-Hasan ** and Monir Makhlouf’
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Abstract: In paper, from the view of neutrosophic logic we study the concept of inertial reference
frames. First, we study the Galilean structure, and specifically discussed the concepts of two
simultaneous events and two events occurring at the same place. We. also study the various
reference frames that allow to represent the coordinates of events in Galilean space. We also show
that the set of inertial transformations are a ten-dimensional neutrosophic group, which is the same
usual one, but we provide a neutrosophic geometric way to derive them.

Keywords. Neutrosophic Logic, Galilean Structure and Space, Inertial Frames, Galilean

Transformations, Classical Mechanics.

1. Introduction

Ptolemy built the first integrated model of the universe «considering the Earth to be an absolutely
static sphere <the center of the universe .He also considered that all celestial bodies without
exception revolve around our earth and our friend the sun revolving resoundingly around this
center[1].

Ptolemy's model was very influential <the stillness of the earth in the static state is very
self-evident ¢«and its centrality is a logical consequence of its static stillness ¢this model has
become part of human thinking <intersected with most beliefs and became a sacred model.

This model did not convince Copernicus <who believed that the Earth is not static <but that it and
the rest of the known planets revolve around the Sun «<but was forced to say the opposite[2].
Bruno went further ¢saying that the Earth revolves around the sun <that the sun is only a star like
other stars <that there may be distant planets orbiting another star «and that there may be life
elsewhere than Earth .Bruno gave his life as a price for his belief and did not back down[3].
Galilei «in turn «believed that the Earth revolves around the sun <but because of his invention of
the astronomical binoculars <he was famous «and escaped execution[4].

Galilee introduced another concept to the static and dynamic problems and set <the principle of
inertia «which states that each isolated body is stationary or moving in a uniform straight motion .
This principle is true if we relate the position of the isolated body to a coherent comparison frame
with the Sun ¢or any frame that moves with respect to the Sun in a uniform straight motion .

Ranim Fajer, Mountajab Al-Hasan and Monir Makhlouf, The Geometric Meaning of Traditional Inertial Frames
According to Neutrosophical Logic.
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These frames are called Inertial frames or Galilean frames .Galilei's equivalence of the static solar
frame with the other frames moving in a uniform straight motion, is based on the fact that the
passenger in the belly of a ship moving in a straight and uniform motion cannot know that it is
moving unless he climbs to the surface and sees its movement with his own eyes [5].

It was very clear that this definition could be reversed ¢since the frame in which the principle of
inertia satisfied is an inertial frame .Newton generalized the principle of inertial by saying that
the forces provide the moving body in a inertial frame with acceleration linearly with it by the
relationship F = md , that the isolated body has zero acceleration and its motion is straight and
uniform [6].

In other hand, many theoretical and practical science are developed from the classical to
neutrosophic logic; for example: the statistics; the probability; biology and other. In 2023 the
neutrosophic logic was extend to include the geometrical sense [7-19]; that allow to study the
geometrical point and to generalize the geometrical point to the material one [20]. In [20]; the
position, velocity and acceleration vectors of the material point were discussed for the plane
motion of the material point in the neutrosophic plane.

2. Materials and Methods (proposed work with more details)

In order to meet the requirements of this research «we need to introduce following new definitions:

2.1. Definition:(Neutrosophical affine space £(I) above the real Neutrosophical vector space
R"™(I), of the n dimension):

Let e(I) be a set of Neutrosophical points and consider the neutrosophic real vector space
R™(I).
We call €(I) an neutrosophic affine space above the real neutrosophic vector space R™(I), if and
only if there is an application L of the from:
L:e(I) x e(1) = R™*(I)
(4,B) — 4B
Achieves the following:
1)The relationship of Shawl in the Neutrosophical sense:
VA,B,C € £(I): AB + BC = AC
2) one to one correspondence:
Vo € (), v e R*(I);ap e e(D):op =

2.2 .The Definition of the neutrosophic Galilean Events Space £(I):

The neutrosophic Galilean event space €(I) ¢ is an neutrosophic affine space on the real
neutrosophical vector spaceR*(I),that there is an affine application:

L:e(I) x e(I) — R*(D)
(4,B) — AB
Achieves the following:
1)The relationship of Shawl in the Neutrosophical sense:

VA,B,C € ¢(I): AB + BC = AC

2) one to one correspondence:
vo € e(I),w € R*(I);Ip € e(1): 0P =0
We call each element of £(I) neutrosophic. The neutrosophic Galilean events ¢are all past ¢

present and future events «for examples: star explosion or pen touching paper: ... etc.
2.3. Elements of the Neutrosophical Galilean Structure (Time <Simultaneous Space <Scalar
Product):

The Galilean structure from the point of view of neutrosophical logic is based on the concepts of
neutrosophical time ¢and the neutrosophical simultaneous space ¢provided with a neutrosophical

Ranim Fajer, Mountajab Al-Hasan and Monir Makhlouf, The Geometric Meaning of Traditional Inertial Frames
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scalar product, which allows us to measure the norms of simultaneous vectors and the angles
between these vectors «without the possibility of measuring the norms of non-simultaneous vectors
or calculating the angles between them.
2.3. A. Neutrosophical time:
The neutrosophical time from Galilea's point of view is an immersive linear function:
T:R*(I) - R()
Which attaches each vector from R*(I) with a real neutrosophical number of R(I).
Let A, B € £(I) be two events from the Galilean event space £(I), then the vector AB is a vector
from R*(I).
The neutrosophical real number T(ﬁ) represents the past time! from event A to event B .Here
we distinguish the three cases:
If T(ﬁ) = 0, events A and B are simultaneous events.
If T(ﬁ) > 0, we said that event A occurred before event B.
If T(E) < 0 ,we said that event B occurred before event A.
Note.1 :The simultaneous of events forms an equivalence relationship defined on £(I) .We call
the equivalence classes of this relationship, a neutrosophical time moments .These neutrosophical
moments in time form a partition of the Galilean Neutrosophical event space (1).

2.3.B. Simultaneous space:
Since the linear time application T is immersive ¢so its kernel E(I) is a three-dimensional
neutrosophical vector space ¢partial of the neutrosophical vector space R*([).
Let's now note that:
VA,B € (1):AB € E(I) & T(4B) = 0
Thus, if AB € E (1) ¢then 4, B are two simultaneous events.

2.3. C. Neutrosophical peaceful ancestors:

The final element of the neutrosophic Galilean structure is the scalar neutrosophic product defined
on the neutrosophic simultaneous space ( . ), which makes the three-dimensional neutrosophic
simultaneous space an Euclidean neutrosophic one.

If A and B are two simultaneous events cthen the vector AB is an simultaneous vector > and

48| = V45 25 = V45

therefore has a norm:

we call here then non-negative neutrosophic number ||Ef ,the neutrosophic distance between the
two simultaneous events A and B.
If A, B, C three events are simultaneous ¢and event A4 is different from events B and C <then we

define a fundamental angle that is not directed :6 = BAC .its value is given by:

 ABAC
[4B|ljAc]

In fact «it is not possible to talk about distances and angles when events are not simultaneous ¢for
example «we can talk about the distance between Paris and London now ¢but we cannot talk about
the distance between Pares now and London tomorrow .Such questions have relative answers in
material frames.

2.4. The event coordinate frames according to neutrosophic logic:

! We note that event A alone does not have a neutrosophical time «time needs two events «which is the passed
time between these two events
2 From the neutrosophic simultaneous space E (I).
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Let O be some event from the neutrosophic Galilean event space €(I), and let us have e =
(e1,e5,e3,€,) as an argument base of the neutrosophic real vector space R*(I) .

We call the couple (0, e) an event coordinate frame in the neutrosophic Galilean event space (I).

If A is an arbitrary event from £(I) , then 04 € R*(]), thus written as:

04 = x,8; + %28, + X383 + %48, ; Xy, X3, %3, %4 € R()

The numbers x,, X,, x5, x4 called the coordinates of the neutrosophic Galilean event A in the frame
(0,e).

Of course ¢«changing the point O or the base e ,changes the coordinates of the event A. We can
never talk here about the regularity or rectangularity of the e base vectors, because there is no
neutrosophic scalar product within the neutrosophic Galilean structure on R*(I).

2.5. The regular event frame according to the neutrosophical logic:

Let (0,e) event frame in the neutrosophic Galilean space e(I).We say that this frame is regular if
and only if the following two conditions are met:

a) — vectors e;,e,,e; are orthonormal simultaneous vectors «.e:

T(e)) =T(e;) =T(e3) =0 ,
- _(i=]
el.e]—sij— 0 ,l?':]

where i,j = 1,2,3

b) —Vector e, Time-regular, that is:

T(e) =1

Definition :Let A an arbitrary neutrosophic Galilean event of £(I),then the vector 04 written in a
single way in the form:

OA = X4& + ya€; + 2483 + ta€s ; Xa,YarZa ta € R(I)

We call the neutrosophic coordinates x,,y,,z, the spatial coordinates of event A and
neutrosophical coordinate t, time coordinate of event A «which represents the passed time from
event O to event 4 .

Let's note that
T(04) = x,T(@)) + yaT(&3) + 2, T(€3) + t,T(€7) = x4 X O +ya X 0+ 2, X 0 +t; x 1 = t,
If B is another neutrosophic Galilean event <we write:
0B = Xpe[ + ype; + zpe; + tpey
and from it
AB = 0B - 04
Consequently
T(AB) =T(0B) —T(04) =ty — t,
That is <the passing time from event A to event B is itz — t,.

Definition: Suppose that the neutrosophical Galilee events A and B are non-simultaneous ¢i.e
tg # ty,but the spatial coordinates are identical <that is:

Xa4 = Xp,YAa =YB,Zy = Zp
In this case <we say that the two neutrosophic Galilean events A and B are occurring in the same
place in the frame (0, e),but at different times.
Let's note that the occurrence of events A and B in the same place in the frame (0, e) means that:

AB = (ty — ty)e,

So, the writing AB in this form it is a necessary and sufficient condition to occur in the same place
in the frame (0, e).
In fact <the occurrence of the two events in the same place does not have an absolute meaning but is
related to the event coordinate frame.
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To illustrate this¢ fact suppose that (a, 8, y)is a triple of R(I) different from the triple (0,0,0) and let's
put:
é, = dae; + fe; +ye; +e;
Note that:
T(é,) =T(e) =1
That is <the vector &, time-regular.
Therefore, the frame (0, é) where ¢é = (e_l’, e_z’,e_g,a) also an regular frame for the neutrosophic
Galilean space €(I) , however:
AB = (tz — ty)e; =
= —a (tz — t)e; — Bty — ta)e; — y(ts — ta)es + (ty — ta) & # (tz — ta)é,
Consequently: the events A and B do not occur in the same place in the frame (0, ¢) , although they
are in the same place in the frame (0, e).

2.6. Spatial frames:

Let A, a continuous® set of neutrosophic Galilean events ¢has a single element in each moment .
We call this group a spatial point .The best representation of a spatial point is the material point .The
set of positions occupied by the material point is continuous ¢it does not disappear and appear «and
it does not have two positions at the same neutrosophic moment .When there is no confusion, we
refer to the set A, with the symbol A only <and We'll also symbolize the event that the set represents
at each moment with the symbol A4 as well.

Let O be a spatial point ¢and t is a neutrosophic real parameter representing the neutrosophic time
related to an event Q ¢«n such a way that the time of an event 4 is T(@Z) =t <«and let also
[e7(t),e;(t), e5(t)] a base of the spatial space E, related to the neutrosophic parameter t.
We call the set [0,e7(t),e;(t), e5(t)] consisting of the spatial point O at the moment ¢t and the base
[e;(t), e;(t), e5(t)] spatial frame.
Let P be a spatial point of the neutrosophic Galilean space £(I) ,then the vector OP belongs at each
moment to the spatial space E, and therefore written at each moment in a single form as follows:
0P = x(1)&((t) + y(0)&; () + ()3 ()

Functions

x=xt),y=y{),z=2z(t);t =t +It, € R()

represents the movement of the point P in the frame (0, e7, e, e3).

2.7. Inertial frames:

Let (0,e;, e, e3,€,) an neutrosophic regular event frame in the neutrosophic Galilean space &(I), let
us define a spatial point D as the set:

{D(t);0D(t) = teg ; t € R(}
We call the neutrosophic spatial frame (D,e;,e,,e;3) an inertial frame ¢and if P is neutrosophic
spatial point «then the vector OP be a spatial vector <written in a single way:

OP = x,&; + x,8; + X383

And here we call (x,y, z,t) the coordinates of event P ¢<where t indicates the moment of the event
and (x,y,z) to the spatial coordinates of the event.
2.8. The neutrosophic Galilean transformations:
Let us have the two neutrosophical event frames (0, e, e, e3,e, ) and (Q,€1,€3,€3,€5 ), let P be an
event from the neutrosophic Galilean events space £(I), and suppose the neutrosophical
coordinates of this event in the frame (0,€;,e,,e5,€e,) are (x,y,zt) ,but the neutrosophical
coordinates of this event P in the second frame (Q,¢],5,,%3,&, ) ,are (X,Y,Z,T).
Definition :We call the relations that give us the neutrosophical coordinates (x,y, z,t) in terms of
the neutrosophical coordinates (X,Y,Z,T) a neutrosophic Galilean transformations <which are:

I) —Translation:

® The neutrosophic geometry of £(I) is the same affine geometry with R*(I) .
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Let's suppose that: €] = ey, &, = e,,&; = e3,&, = €, , and let's put
0Q = ae; + fe; +ye; + e,
where (a,f,y,7) are the neutrosophical event coordinates of event Q in the neutrosophical event
frame¢ (0,ej, €5, e3,€,). For an arbitrary neutrosophical event P from the neutrosophic Galilean
events space £(I), we can write:
OP = xe; + ye&, + ze; + teg
QP = Xe, +Ye, + Ze; + Te,
but OP = 0Q + QP ,consequently:
x—a—-X)eg+ @ -p-Veg+(z—y—De+(t—-1-T)e, =0
And we get the transformation:

x=a+X
y=p+Y
z=y+7Z
t=1+T

This transformation is called the neutrosophical translation transformation ¢«in which (a,B,y) is
represented by the spatial part of this translation ¢«and 7 is the spatial part of this translation.

IT) — The neutrosophical Spatial rotation:
Suppose that Q = 0 and¢ &, = e, , and let P be an arbitrary neutrosophic Galilean event from
e(I), then:
OP = xe&; + ye&, + ze; + te;
QP = X&, + Y&, + Z&; + Te,
This can only be achieved if:
xe; +ye, +ze; = Xe, + Ve, + Z¢;

And
t=T
Thus «¢there exist a neutrosophic rotation matrix A(I) ,that satisfies the following:
X X
[y] =AW Y
z Z

t=T

This transformation is called neutrosophic rotation in the neutrosophic spatial space ¢ the
neutrosophic matrix A(I) is determined by three neutrosophic real parameters ( the neutrosophic
Euler angles).

II) — The neutrosophic uniform straight-line motion :

Suppose that:
Q=0
and
H-wn-65 -5
Let's put:

£, =ae  +be, tce; +e,
Let P be an arbitrary Galilean neutrosophical event from the neutrosophic Galilean event space
e(I), then:
OP = xe; + ye, + ze; + te,
OP = Xe; +Ye, + Ze; + tg; = (X + at)g; + (Y + bt)e; + (Z + ct)e; + te,
By matching, we find:
x=X+at
y=Y+bt
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z=Z+ct
The neutrosophical mechanical interpretation of these relations is that the second frame moves
relative to the first frame by a neutrosophic uniform straight- line motion¢ and its neutrosophic
velocity vector is
U = ae; + be, + ce;
This transformation is called the neutrosophic transformation of neutrosophic uniform straight-line

motion.

3. Conclusions (authors also should add some future directions points related to her/his research)

I) In paper we paper is to provide a new geometrical definition of the inertial frames based on the
Galilean Space-Time concept, from the view of the neutrosophic logic.

Remark 1: Translating the origin of the neutrosophic inertial frame ¢or changing the neutrosophic
time origin for it ¢or rotating its neutrosophic spatial base or moving the neutrosophic inertial
frames relative to each other in a neutrosophic uniform straight-line movement «change us from one
neutrosophic inertial frame to another neutrosophic inertial frame.

Remark 2: In fact, any neutrosophic inertial transformation is a combination of these
transformations and therefore an element of 10 - dimensional neutrosophic group called the
neutrosophic Galilean transformations group.

II) Suggestions: The results of this paper are the first step to discuss the neutrosophic inertial frames
in:

-Relativity mechanics.

-Quantum mechanics.
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Ozet: Florentin Smarandache, 2019 yilinda Nétrosofide yeni arastirma alanlar1 olarak
NeutroYapilar (NeutroStructures) ve AntiYapilar (AntiStructures) adini verdigi kavramlari
tanitmistir. Smarandache, son zamanlarda NeutroCabir (NeutroAlgebra) ve AntiCabir
(AntiAlgebra) kavramlarini da tanitmistir. Daha sonra Smarandache, KismiCabir, Evrensel
Cabir, Etki Cabirleri ve Boole'un Kismi Cabirin1 inceleyerek, NeutroCabirlerin Kismi
Cabirlerin genellestirilmesi oldugunu gostermistir. Agboola ve arkadaslari ise NeutroCabir
ve AntiCabir kavramlarini klasik say1 sistemleri N, Z, Q, R ve C baglaminda incelemistir.
Keywords: Neutro Cebir, NeutroAksiyom, NeutroBirim elemani, NeutroTers elemani

1. Giris

20.yiizyilin baslarinda bilimsel caligmalarda belirsizlik 6nemli bir konu haline gelmistir.
1965 yilinda Zadeh[16], belirsizlikle basa ¢ikmak amaciyla Fuzzy Set'i (Bulanik Kiime)
tanimlamistir; ancak bu tanimda belirsizlik, stokastik olmayan bir anlamda ele alinmistir.
Daha sonraki yillarda Fuzzy Set, belirsizlik ve tutarsizlik kavramlarin1 daha kapsamli bir
sekilde icerecek sekilde genisletilmis ve genellestirilmistir [18,17].

Florentin Smarandache, 2019'da[4] klasik Cebirsel Yapilari NeutroAlgebraik yapilara
(NeutroAlgebras) ve AntiAlgebraik yapilara (AntiAlgebras) genellestirdi  ve
NeutroAlgebranin Kismi Cebir'in bir genelleme oldugunu kanitladi. <A>'yi bir 6ge olarak
(kavram, ozellik, fikir, teklif, teori vb.) ele aldi[19]. Neutrofikasyon siireci aracilifiyla bos
olmayan uzayi ii¢ bolgeye boldii ve <A> ve <antiA > ile iligkilendirilen iki zit bolgenin yani
sira, < neutA > (ayni zamanda < neutroA >) olarak adlandirilan nétr (belirsiz) bolge
tizerinde ¢alisti[20]. Bu bolgeler, uygulamaya bagl olarak cakisabilir veya ¢akismayabilir
ancak bunlar tiikenici (birlesimleri tiim uzayi esitler) bolgelerdir. Bir Neutro cebir, en az bir
Neutro islemine sahip olan bir cebirdir ki bu islem bazi 6geler i¢in iyi tanimlanmistir (ayn1
zamanda i¢sel tanimlanmis olarak da adlandirilir), digerleri i¢in belirsizdir ve digerleri i¢in
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digsal olarak tanimlanmistir veya bir NeutroAksiyom (bazi 6geler icin dogru olan, diger
Ogeler i¢in belirsiz olan ve diger 6geler icin yanlis olan aksiyom) ile tanimlanmustir.

2. Klasik Cebir ve Neutro Cebir

2.1 islemler , Neutro Islemler ve Anti Islemler[4]

Belirli bir kiime {izerinde bir islem tanimladigimizda, bu otomatik olarak islemin iyi
tanimlandig1 anlamina gelmez. Ug olasilik var

I.  Bir klasik islem, verilen bir kiimenin tiim elemanlart i¢in iyi tanimlanmig bir
islemdir.
ii.  Bir neutro islem, belirli bir kiime ig¢inde kismen iyi tanimlanmis, kismen
belirsiz veya kismen digsal tanimlanmis bir islemdir.
iii.  Bir Anti islem, Tiim Kiime Elemanlar1 i¢in Dissal Olarak Tanimlanmis bir

Islemdir.

2.2 Aksiyom, NeutroAksiyom ve AntiAksiyom[12]

Benzer sekilde, bazi islem (ler)le donatilmig belirli bir kiimede tanimlanan bir aksiyom igin.
Belirli bir kiime iizerinde bir aksiyom tanimladigimizda, bu aksiyomun kiimenin tiim
elemanlari igin otomatik olarak dogru oldugu anlamina gelmez. Ug olasiligimiz var:

i. Bos olmayan bir kiime iizerinde tanimlanan bir klasik yasa/ aksiyom, tamamen dogru
olan, yani kiimenin tiim elemanlar1 i¢in dogru olan bir yasa/ aksiyom dir.

ii. Bos olmayan bir kiime iizerinde tanimlanan bir NeutroYasa/ Neutroaksiyom, belirli bir
derecede bazi kiime elemanlar i¢in dogru olan, diger bazi elemanlar i¢in belirsiz olan
veya belirli bir derecede yanlis olan bir yasa/ aksiyomdir. Bu dereceler (T, I, F) € [0, 1]
ve (T, I, F) #(1, 0, 0) klasik aksiyom temsil eden ve (T, I, F)#(0, 0, 1) Antiaksiyom
temsil eden.

ili. Bir Antiaksiyom, bos olmayan bir kiime fiizerinde tanimlanan ve kiimenin tiim
elemanlari i¢in yanlis olan bir aksiyomdur.

Yani bu tiglii yapi, <Aksiyom, No6troAksiyom, AntiAksiyom> olarak adlandirilir ve

ndtrosofik mantigin temelini olusturur. Antiaksiyom, klasik aksiyomun tam ziddidir ve kiime
elemanlari iizerinde tanimlanir.
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3. Cebir'in Simiflandirilmasi[4]

I. Bir (Klasik) Cebir, i¢inde bulunan tiim elemanlar igin gegerli olan toplam islemlerle
(veya toplam islemlerle) donatilmis bos olmayan bir Klasik Cebir kiimesidir ve ayni
zamanda bu kiimenin tiim elemanlari i¢in dogru olan (klasik) Aksiyom’lar igerir.

ii. Bir Neutro Cebir (veya Neutro Cebirsel Yapi), i¢inde bulunan en az bir Neutro Islem
(veya Neutro Islem) veya bir Neutro Aksiyom igeren NC adl1 bos olmayan bir kiip ile
donatilmistir. Bu, kiipiin (Kismi, Neutro veya toplam) islemleri i¢in uygundur.

iii. Bir AntiCebir (veya AntiCebir Yapis1), en az bir Antilslem (veya AntiFonksiyon) veya

en az bir AntiAksiyom ile donatilmis bos olmayan bir kiime AntiCebir'dir.

2.4 Teorem [1] Aksiyom %100 dogrudur, Neutro aksiyom kismen dogrudur (dogrulugu
derece> 0) ve kismen yanlig (yanlislik derecesi> 0) ve Anti aksiyom %100 yanlistir.

4, Neutro Bazlarda islemler[1]

4.1. Klasik Birlesme Ozelligi:

Eger U bir kavramsal alan ve S bu alanda bos olmayan bir kiime ise, ve S kiimesi iizerinde
bagil olarak tanimlanmis iyi tanimli bir ikili islem * mevcutsa:
Islem =, S kiimesi Uzerinde Birlesme (Associative) dzelligine sahipse, yani:

VX,Y,ZES, X*(y*2)=(X*Yy)*Z
sartin1 sagliyorsa, bu isleme Birlesme 6zelligine sahip bir islem denir.
Bu, S kiimesindeki herhangi {i¢ elemanin islem siras1 degistirilse bile sonucun ayni kalmasini
ifade eder. Bagka bir deyisle, Birlesme 06zelligi, islem sirasinin sonucu etkilemedigini ve
islemin her durumda ayni sonuca ulagilmasini saglar.
Ornek
N = {0, 1, 2, ..., o0}, dogal sayilarin kiimesi, bir kavramsal alani olsun ve § = {0, 1, 2, ..., 9}
c N kiimesi de olsun. Ayni zamanda, = adli ikili islem, N tzerinde tanimlanan klasik moduler
toplama islemi olsun.
Acikga, * islemi § tlizerinde iyi tamimlidir ve birlestirme 6zellige sahiptir ¢iinkii
x+(y+z)=(x+y)+z(mod10), timx,y, z € S i¢in terslik derecesi %0'd1r.

4.2 : Klasik Birlesme Ozelligi Olmamasi

kavramsal bir alan U ve bu alanin igerisinde yer alan bos olmayan bir kiime S bulunmaktadir.
S kiimesi tlizerinde bagil olarak tanimlanmus, iyi taniml bir ikili iglem * vardur.
Eger bu islem *, S kiimesi izerinde Birlesme (Associative) 6zelligine sahip degilse, yani:

3 X,Y,ZES icin X*(y*z) # (x*Yy)*Z,
o zaman Birlesme aksiyonu saglanmaz. Bu durum, Birlesme aksiyonunu ihlal eden en az bir
iclii (x,y,z) bulundugunu gosterir. Bu {i¢lii elemanlarin tamami farkli olabilecegi gibi,
yalnizca ikisi esit de olabilir.
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Bununla birlikte, S kiimesinde Birlesme aksiyonunu saglayan bazi tgliler (d,e,f) de
bulunabilir. Yani, bu durumda:

dx(exf)=(de)«f
esitligi saglanir. Bodylece, bazi tgliiler birlesme o0zelligini saglarken, digerleri
saglamamaktadir.

4.3.NeutroBirlesme Ozelligi:

Eger (A) = (Klasik) Birlesme Ozelligi sahib ise, o zaman (nonA) = (Klasik) Birlesme
Ozelligi sahip degildir.

Ancak (nonA)'y1 yukarida oldugu gibi asagidaki gibi yazabiliriz:
(neutA) = Neutro Birlesme.
Tamm : U evrensel alaninda iyi tanimli bir ikili islem * ile donatilmis, bos olmayan bir SCU
kiimesi bulunuyor. (S,*) kiimesi NeutroBirlesme Ozelligine sahiptir ancak yalnizca
asagidaki kosullar saglandiginda bu dogru olur:

e S kimesinde en az bir as, b1, c; tgliisti vardir ki bu durumda:

ay * (b1 * c1) = (a1 * by) * 1

esitligi saglanir.

e Ayrica, S kiimesinde en az bir ay, by, ¢z U¢lusl bulunur ki bu durumda:

az * (b * ¢2) # (az * by) * cs.
esitligi saglanmaz.
Bu nedenle, baz tigliiler birlesme ilkesini dogrularken, digerleri dogrulamamaktadir.
Ornek
Bir kiime olan § = {0, 1, 2, ..., 9} ve bu kiime tizerinde taniml su ikili islemi ele alalim:
x*y=2x+y(mod10)
Birlesme 6zelligini kontrol edelim:
x*(y*xz)=2x+Q2y+z)=2x+2y+z
(x*xy)*xz=202x+y)+z=4x+2y+z
Birlesme 6zelliginin saglandig ticliiler asagidaki esitligi sagladiginda gerceklesir:
2x+2y+z=4x+2y+z
ya da 2x = 4x (mod 10)
ya da 0 = 2x (mod 10), dolayisiyla x € {0, 5}.
Bu durumda, birlesme 6zelligini saglayan genel ticliiler:
{(0,y,2),(5,¥,2) |y, z€ S}

Birlesme 6zelliginin saglanma derecesi 130= 20%, 10 sayidan sadece 0 ve 5'e karsilik

gelen iki say1 icin gecerli.
Diger genel tgliler {(x,y,z) | x € S\ {0, 5}, y, z € §} ise birlesme 6zelligini saglamaz.

. o s o ... 8
Birlesme 6zelliginin saglanmama derecesi ise o 80%.
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4.4 Anti Birlesme Ozelligi:

Eger (A) = (Klasik) Birlesme Ozelligi sahib ise, o zaman (nonA) = (Klasik) Birlesme
Ozelligi sahip degildir.
Ancak (nonA)'y1 yukarida oldugu gibi asagidaki gibi yazabiliriz:
(AntiA) = Anti Birlesme.
Tamm: U, iyi tanimli ikili bir islem * ile donatilmis, bos olmayan bir kime § € U ile bir
kavramsal alani sahip olsun.
(S, *) kilmesi AntiBirlesme Ozelligi sahib ise ancak su kosul saglanirsa:
Her x, y, z € S Ugllsu igin, x * (y * z) # (x * y) * z olur.
Dolayisiyla, higbir ticlii Birlesme aksiyomunu dogrulamaz.
Ornek = {x, y} kiime ve ikili islem = asagidaki Cayley Tablosu'nda tamimlanmus:

* X y
X y y
y X X

Bu durumda, (S, *) kiimesi AntiBirlesme'dir. Clnki herhangi t¢ eleman d, e, f € S icin:
d*(exf)#(d=e)=*f
Ispat: S tizerinde 2° = 8 olas1 iigliimiiz var:

1) (x, x,x)

xx(ex)=xey=y
(xxx)*xx=y*sx=x#y.
2) (x,x,y)

x*(x*xy)=xxy=y
(x*xx)xy=y*xy=x#y.
3) (v, x,x)

yr(xxx)=y*ry=x
(Yrxx)*x=x*xx=y#£Xx.

4) (xy, x)

xx(yrx)=xsx=y
(x*xy)*sx=y*xx=x#Yy.
5 (x, ¥, ¥)

Ahmed Hatip, Zekeriye Siayvi, NEUTRO CEBIR'e Giris



Neutrosophic Knowledge, Vol. 05, 2024 14 of 22

x*x(y*xy)=x*xx=y
(x*xy)xy=yxy=x#y.
6) (v, x,y)

yxxxy)=y*y=x
(y*x)xy=x*xy=y+x.
7 vy x)

yx(y*x)=y*x=x
Y*y)xx=xxx=y#x.
8) .v,y)

yx(y*y)=y*x=x
y*y)xy=x*xy=y#x.
Goruldugu gibi, Birlesme aksiyomu burada saglanmamaktadir. Bu nedenle, (S, *)
kiimesi Anti Birlesme bir yapidir.

4.5.Klasik Degisme Ozelligi:

U, iyi tamiml ikili bir igslem * ile donatilmig, bos olmayan bir kiime § € ‘U ile bir evrensel
alan1 sahip olsun.
* islemi, § tlizerinde degisme 6zelligi sahib ise, 0 zaman V x,y € § igin
x*y = yx*xolur.
4.6. Klasik Degisme Ozelligi Olmamasi

Eger U iyi tamiml bir ikili islem * ile donatilmis ve bos olmayan bir kiime ScCU ile bir
evrensel alan: olsun. Islem =, S kiimesi Uzerinde degisme 6zelligine sahip degilse, yani:

VX, yES,x*xy +y*Xx
sartin1 sagliyorsa, bu durumda * isleminin degismeli (komiitatif) olmadig: belirtilir. Bu, S
kiimesinde degisme 6zelligini saglamayan bir veya daha fazla ¢ift (x,y) bulunmasi anlamina
gelir.
Birlesme icin yaptigimiz gibi, degismeli icin de benzer bir sey yapiyoruz:

4.7 NeutroDegisme Ozelligi:

Eger (A) = (klasik) degismeli ise 0 zaman (nonA) = (klasik) degismeli degildir.

Ancak (nonA)'y1 yukaridaki gibi asagidaki gibi yazabiliriz.

(neutA) = Neutrodegismeli;

Bu nedenle, degismeli, kiimenin tiim elemanlarinin belirli bir ikili isleme gore degismeli
oldugu anlamina gelir, Neutrodegismeli ise bazi elemanlarin degismeli oldugu anlamina
gelirken digerlerinin olmadig1 anlamina gelir.

Ornek
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S ={x,y, z}, ve * iyi tanimli1 ikili islem
* X y vA
X y v/ Z
y Z y X
v/ y y Z
x*y=1yxx =z (degismeli)
x*y=1yxx =z (Degismeli)
X*Z=12 .. .
{z xxX=y %2 (Degismeli degil)
y*z=x o C
{Z sy =y%x (Degismeli degil)
s 1¢ift <. . 2gift o .
Sonug olarak, (8, *)'nin dift =%33 oraninda degismeli Vel %67 oraninda degismeli

olmadig1 sonucuna variyoruz.
Bu nedenle, (S, *)’nin degismeli olmama derecesi %67'dir.

4.8 Anti Degisme Ozelligi:

Eger (A) = (klasik) degismeli ise 0 zaman (nonA) = (klasik) degismeli degildir.
Ancak (nonA)'y1 yukaridaki gibi asagidaki gibi yazabiliriz.

(Antid) = AntiDegismeli.

Yani Kiimede higbir eleman diger elemanlarla degismeli degildir.

Yani, her ikili islem igin x * y # y * x olur.

Dolayisiyla, AntiDegismeli durumunda, kiimede higbir ikili islem degismeli degildir. Bu da

AntiBirlesme kavramina benzer bir genellestirilmis cebir yapis1 ortaya ¢ikarir.
Ornek
S ={x, y} kiimesi ve * islemi asagidaki gibi tanimlanmistir:

* X y
X y y
y X X

Bu islemde dikkat edilirse:

X *y=yVeyx*x=xolup, bu degerler birbirine esit degildir. Bu durum, islemin degismeli

olmadigini (komiitatif olmadigini) gosterir.

Ayni1 zamanda, x * x ve y * y islemleri tabloya gore tanimlanmamaistir. Bu da kiimedeki

elemanlarin birim elemanlara sahip olmadigin1 gosterir.
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Sonug olarak, (S, *) kumesinde komiutatiflik aksiyomunun tamamen ihlal edildigi
soylenebilir (%100). Ayrica, bu kiime birim elemanlara sahip olmadigindan ve islemin
degismeli olmamasi nedeniyle "Anti Birim Elemanlara sahip ve degismeli olmayan™ bir yap1
olarak tanimlanabilir.

4.9. Klasik Birim Eleman1

Evrensel alan U, iyi taniml bir ikili islem * ile donatilmis bos olmayan bir kiime SCU
olsun. Kiime S, klasik bir birim elemana e€S sahip olur, ancak yalnizca ve yalnizca su
kosullar saglanirsa:

Benzersizlik: Bu birim eleman e, kiime S i¢cinde benzersizdir.

Birim Eleman Ozelligi: Herhangi bir X€S icin xxe=e*x=x esitligini saglar.

Bu durumda, e kiimesi i¢cinde klasik birim eleman olarak kabul edilir.

4.10. Klasik Birim Elemanm Tanmmminin Kismen iptal Edilmesi:

Asagidaki ifadelerden en az biri gerceklestiginde olusur:

1) § kiimesinde, birim eleman1 olmayan en az bir x elemani1 vardir.
2) S kiimesinde, en az iki farkli birim elemani olan en az bir y eleman1 vardir: eq, ez € S,

e1 # ey, soyle ki:

y*xe;=¢€e1*xy =Y,
y*xe,= exy =Y.
3) S kiimesinde, farkli iki eleman z, y € S, z # y, farkli birim elemanlari e,, ey € S olan

en az iki eleman vardir: e, # ey, soyle ki:

Z*E;=€;%7Z =2
Yy ey =eyxy=y.
4.11. NeutroBirimElemanlari:

Bir (8, *) kiimesi, NeutroBirimElemanlari'na sahipse:

Dogruluk Derecesi: S kiimesinde, en az bir aeS eleman: bulunmalidir ki bu elemanin
yalnizca bir birim eleman vardir.

Yanhshk Derecesi: S kiimesinde, en az bir beS eleman: bulunmalhidir ki bu eleman ya bir
birim elemani sahip olmasin ya da en az iki farkli birim eleman: bulunsun.

Ornek § = {x, y, z} kiimesini ele alalim ve * islemiyle tammlanmis iyi taniml ikili bir islem
olsun:
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X Ve Z igin,

X*¥Z=Z*X=X

ZxZ=2

X ve z'nin ortak birim elemani z'dir (x # z olmak {izere iki farkli elemanin ayn1 birim eleman1
z'ye sahiptir).

Y igin,
Yy ¥x=x*xy=y
y*y=Yy

goriildiigli gibi, y elemaninin x ve y olmak tizere iki farkli birim eleman1 vardir.

Sadece y elemaninin klasik birim aksiomunu (yani tek bir birime sahip olmayi)
dogrulamadigint gordiigiimiiz i¢in, 3 elemandan sadece 1 elemanin birim eleman
aksiomunun negasyon derecesi 1/3 = 33% iken, 2/3 = 67% olan birimin dogruluk derecesidir.
(gecerlilik)

4.12 AntiBirimElemanlar::

Tamm: (S, *) kiime AntiBirim Elemanlara igeriyorsa, su iki durumdan en az biri gergeklesir:
I. Her x€S elemant, hicbir birim eleman icermez,

ii. Ya da her xeS elemaninin iki veya daha fazla farkli birim eleman: vardir.

Yani, bu durumda:

e Herhangi bir x € S igin, x * e = x Ve e * x = x saglayan tek bir birim eleman e yok.

e Bunun yerine, x elemaninin iki veya daha fazla farkli birim elemani olabilir.

Bu da Anti birim Elemanlar kavraminin tanimini olusturuyor. Yani, kiimede tek ve tek bir
birim eleman olmay1p, daha karmasik bir birim eleman yapis1 var.

Ornek
S ={a, b, c} Kiime ve ikili iglem * asagidaki gibi tanimlanmis:
* X y z
X X X X
y X z y
z X z y

x elemani 3 farkli birim-elemanina sahiptir: x, y, z. Cunku:
X*X=X
X*Yy=y*x=Xx
VeX*Z=Z*X=X
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y elemaninin ise higcbir birim-elemant yoktur, ¢iinkii:
y*xx=x#y
y*xy=z#y

veyxz=y fakatzxy#y

z elemaninin da hicbir birim-eleman1 yoktur, ¢iinkii:
Z*xX=XF+2Z

zxy=z fakaty*z=y £z
VezZ*xz=y#+z
Yani, (S, *) kiimesinde AntiBirim Eleman 6zelligi saglaniyor.

4.13. Klasik Ters Elemani

Evrensel alan U, iyi taniml bir ikili islem * ile donatilmis, bos olmayan bir kiime SCU
olsun. Bu kiime icinde e€S benzersiz klasik birim elemanidir.
Herhangi bir x€S elemani i¢in, x1 olarak adlandirilan ve asagidaki denklemi saglayan
benzersiz bir ters eleman bulunur:

x*xxl=xlxx=e.
Bu durumda, her elemanin bir ters elemani vardir ve bu ters eleman, klasik birim
eleman e ile uyumludur..

4.14 Klasik Ters Elemanin Tammminin Kismen Iptal Edilmesi:

Asagidaki durumlardan en az biri gerceklestiginde olusur:

1) S kiimesinde, hicbir 6zel birim elemanina gore tersi bulunmayan en az bir a elemani

vardir.

Veya

2) S kiimesine gore bazi 6zel birim elemanlarina gore iki veya daha fazla farkli tersi olan

en az bir b eleman vardir.

4.15.Neutro Ters Eleman

Kume (8, *) Notr ters elemanlara sahipse:

1) [Dogruluk Derecesi] En azindan bazi 6zel birim elemanlarina gore tersi olan bir
eleman vardir.

2) [Yanlislik Derecesi] Higbir 6zel birim elemanina gore tersi olmayan veya bazi 6zel
birim elemanlarina gére en az iki veya daha fazla farkl: tersi olan en az bir eleman

vardir.
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Ornek
S ={x, y, z} kiimesini ele alalim ve * igslemiyle tanimlanmis iyi tanimlz ikili bir islem olsun:

* X y z
X X y z
y y X X
z y y y

x * x = x oldugundan, x'in birim/neutro eleman1 neut(x) = x ve buna karsilik gelen ters
elemani inv(x) = x'dir.

y * x = x * y = y oldugundan, y'nin neutro elemani neut(y) = x'dir;

y * y = x'den inv(y) = y elde edilir.

z i¢in neutro eleman yoktur, dolayisiyla inv(z) de yoktur.

Bu nedenle, x ve y terslere sahiptir, ancak z'ye sahip degildir.

4.16 Anti Ters Elemani

(S, *) kimesinde AntiTers Elemanlar durumu asagidaki kosullar1 saglar:

I.  Herx € S eleman ya herhangi bir birim eleman ile tersi yoktur,

Ii.  Yadabazi keyfi segilen birim elemanlar ile iki veya daha fazla farkli tersine sahiptir.

Bu durumda, tek ve benzersiz bir ters elemanin bulunmamasi, kiime tizerinde daha karmasik
ve belirsiz bir tersinlik yapisinin var oldugunu gosterir. Bu yap, klasik ters elemanlardan
farkli olarak, ters elemanlarin belirli bir diizenlilik géstermedigi, birden fazla tersinligin aynm
anda mevcut oldugu anlamina gelir.

5. SONUC VE ONERILER

Klasik cebirsel yapilar, daha genel "NeutroAlgebraic" ve "AntiAlgebraic" yapilara
genisletilmistir. Ozellikle, NeutroAlgebramin kismi cebirinin bir genellemesi oldugu
kanitlanmistir. Bos olmayan bir uzay, belirli bir 6ge A'ya gore ii¢ bolgeye ayrilir: Notr
(belirsiz) <neutA> bolgesi, A'nin zitt1 olan <antiA> bodlgesi ve A'nin kendisi olan bdlge. Bu
bolgeler uygulamaya bagli olarak cakisabilir veya cakigmayabilir, ancak tiim uzay: kapsayan
bélgelerdir. NeutroAlgebra ise en az bir "NeutroOperation” islemine sahiptir bu islem bazi
ogeler icin 1yi tanimlanmis, digerleri igin belirsiz veya digsal olarak tanimlanmis, ya da bir
"NeutroAksiyom" ile ifade edilmistir. Sonug olarak, klasik cebirsel yapilarin daha esnek ve
genellestirilmis formlara genisletildigi goriilmektedir.
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Ozet: Bu makalenin amaci, "NeutroGrup" kavramm ii¢ "NeutroAksiyom" (NeutroBirlesme o6zelligi,
NeutroBirim elemanin varligt ve NeutroTers elemanin varligi) baglaminda formel olarak tanimlanmis ve temel
kavramlar1  agiklanmistir. NeutroGruplar, NeutroAltGruplar, NeutroYart Gruplar ve NeutroGrup

Homomorfizmaleri ile ilgili bir¢ok ilging sonug ve 6rnek sunulmaktadir.

Anahtar Kelimeler: Neutro Cebir, NeutroAksiyom, NeutroBirim elemani, NeutroTers eleman,
NeutroAltgrup, Neutroyarigrup, NeutroHomomorfizma

1. Giris

Florentin Smarandache, 2019 yilinda Notrosofide yeni arastirma alanlar1 olarak NeutroYapilar
(NeutroStructures) ve AntiYapilar (AntiStructures) adini verdigi kavramlari tanitmistir. Smarandache, son
zamanlarda NeutroCabir (NeutroAlgebra) ve AntiCabir (AntiAlgebra) kavramlarini da tanitmigtir. Daha sonra
Smarandache, KismiCabir, Evrensel Cabir, Etki Cabirleri ve Boole'un Kismi Cabirini inceleyerek,
NeutroCabirlerin Kismi Cabirlerin genellestirilmesi oldugunu gostermistir. Agboola ve arkadaslari ise
NeutroCabir ve AntiCabir kavramlarim klasik say:1 sistemleri N, Z, Q, R ve C baglaminda incelemistir.
Smarandache'm NeutroGrup (NeutroGroup) kavramimna yaptigr atif, bu caligmanin yazilmasina ilham

vermistir.

Bu makalede, Notrosofik kiimeler, Klasik Cebir, Neutro Cebir, Klasik Grup ve Neutro Grup gibi konulara
odaklanmistir. Ik  bélimiinde bu temel kavramlardan bahsedilmis, NeutroBirlesme 6zelligi
(NeutroAssociativity), NeutroBirim elemanin (NeutroNeutral Element) varligi ve NeutroTers elemanin
(Neutrolnverse Element) varligi olmak tizere ii¢ NeutroAksiyom (NeutroAxiom) dikkate alinarak NeutroGrup
kavrami resmi olarak sunulmaktadir. Daha sonra, Neutro Grup kavrami ii¢ NeutroAksiyom temel alinarak
tanimlanmig ve bu yapimin 6zellikleri incelenmistir. Sonug¢ olarak, makalede Klasik Cebir ve Neutro Cebir
arasindaki baglantilar ele alinmis ve gelecekteki ¢alismalara yonelik dnerilerde bulunulmustur.

NeutroCabir ve AntiCabir hakkinda daha fazla bilgi i¢in okuyucularin ilgili kaynaklara bagvurmalari 6nerilir.
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2.Genel Bilgiler

Bu kisimda kullanilan temel tanim ve 6zellikleri sunmaktadir. Klasik Cebir ve Neutro Cebir, Islemler ve Neutro

Islemler, Aksiyom, NeutroAksiyom ve Cebir'in Smiflandirilmasi gibi kavramlarm tanimlari sunulmustur.

Vi.

Vii.

viii.

Bir klasik islem, verilen bir kiimenin tiim elemanlar1 i¢in iyi tanimlanmis bir islemdir[4].
Bir neutro islem, belirli bir kiime i¢inde kismen iyi tanimlanmis, kismen belirsiz veya kismen
digsal tanimlanmisg bir islemdir[4].

Bir Anti islem, Tiim Kiime Elemanlari igin Dissal Olarak Tanimlanmus bir Islemdir[4].

Bos olmayan bir kiime iizerinde tanimlanan bir klasik yasa/ aksiyom, tamamen dogru olan,
yani kiimenin tiim elemanlar1 i¢in dogru olan bir yasa/ aksiyom dir[12].

Bos olmayan bir kiime iizerinde tanimlanan bir NeutroYasa/ Neutroaksiyom, belirli bir
derecede bazi kiime elemanlari i¢in dogru olan, diger bazi elemanlar i¢in belirsiz olan veya
belirli bir derecede yanlis olan bir yasa/ aksiyomdir. Bu dereceler (T, 1, F) € [0,1] ve (T, I, F)
#(1, 0, 0) klasik aksiyom temsil eden ve (T, I, F)#(0, 0, 1) Antiaksiyom temsil eden[12].
Bir Antiaksiyom, bos olmayan bir kiime iizerinde tanimlanan ve kiimenin tiim elemanlari i¢in
yanlis olan bir aksiyomdur[12].

Bir (Klasik) Cebir, iginde bulunan tiim elemanlar i¢in gegerli olan toplam iglemlerle (veya
toplam islemlerle) donatilmis bos olmayan bir Klasik Cebir kiimesidir ve ayni zamanda bu
kiimenin tiim elemanlari i¢in dogru olan (klasik) Aksiyom’lar igerir[4].

Bir Neutro Cebir (veya Neutro Cebirsel Yap1), icinde bulunan en az bir Neutro Islem (veya
Neutro Islem) veya bir Neutro Aksiyom iceren NC adli bos olmayan bir kiip ile donatilmstir.
Bu, kiipiin (Kismi, Neutro veya toplam) iglemleri i¢in uygundur[4].

Bir AntiCebir (veya AntiCebir Yapist), en az bir Antilslem (veya AntiFonksiyon) veya en az

bir AntiAksiyom ile donatilmis bog olmayan bir kiime AntiCebir'dir[4].

3. Neutro bazlarda islemler[1]

Bu kisimda Klasik Birlesme Ozelligi, Klasik Birlesme Ozelligi olmamasi, NeutroBirlesme Ozelligi, Klasik

Degisme dzelligi, Klasik Degisme Ozelligi Olmamasi, NeutroDegisme Ozelligi, Klasik Birim Elemani,

Klasik Birim Elemanm Tamminin Kismen Iptal Edilmesi, NeutroBirimElemanlari, Klasik Ters Elemant,

Klasik Ters Elemanm Taniminin Kismen Iptal Edilmesi ve Neutro Ters Eleman gibi konular agiklanmustir.
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i.  Klasik Birlesme Ozelligi:

U bir kavramsal alan olsun ve S, U i¢inde bos olmayan bir kiimedir. S kiimesi iizerinde bagil olarak
tanimlanmig iyi tanimli bir ikili iglem * vardur.

Eger islem *, § kiimesi iizerinde Birlesme 6zelligine sahipse, yani V X, ¥, Z € § i¢in asagidaki esitlik
gecerliyse:

X * (Y * 2) = (X * y) * z.0 zaman bu isleme Birlesme 6zelligine sahip bir iglem denir.

ii.  Klasik Birlesme Ozelligi olmamasi

Kavramsal bir alan U ve U igerisinde yer alan bog olmayan bir kiime § olsun. § kiimesi iizerinde bagil olarak
tanimlanmis iyi tanimli bir ikili islem * mevcuttur.

Eger igslem *, S kiimesi tizerinde Birlesme 6zelligine sahip degilse, yani 3 X, y,Z€ Sicinx *(y *z) #(x *y) *
z oluyorsa, o zaman Birlegsme aksiyonu saglanmaz.

iii.  NeutroBirlesme Ozelligi:

U, iyi tanimli ikili bir iglem * ile donatilmis, bos olmayan bir kiime § € U ile bir kavramsal alan1 sahip olsun.(S,
*) kiimesi NeutroBirlesme Ozelligi sahib ise ancak ve ancak sunlar dogruysa:

S icinde en az bir a4, by, ¢ U¢lisi varsa o zaman:

ay * (b1 * ¢1) = (ay * by) * ¢y Ve en az bir a,, by, ¢, U¢llsi varsa:

ap * (by * ¢3) # (az * by) * c,.

Bu nedenle, bazi iicliiler birlestirme ilkesini dogrularken digerleri dogrulamryor.

iv. Anti Birlesme 6zelligi:

U, iyi taniml1 ikili bir iglem * ile donatilmis, bos olmayan bir kiime § € U ile bir kavramsal alan1 sahip olsun.(S,
*) kiimesi AntiBirlesme Ozelligi sahib ise ancak su kosul saglanirsa:

Her x, y, z € § G¢lusu igin, X * (Y * z) # (x * y) * z olur.

Dolayistyla, higbir iiglii Birlesme aksiyomunu dogrulamaz.

V. klasik Degisme ozelligi:

U, iyi tammli ikili bir iglem * ile donatilmig, bos olmayan bir kiime § € U ile bir evrensel alani sahip olsun. *
islemi, S lizerinde degisme 6zelligi sahib ise, 0 zaman V X, Yy € S i¢in X * y =y * x olur.
Vi. Klasik Degisme Ozelligi Olmamasi

U, iyi tanmiml ikili bir iglem * ile donatilmis, bos olmayan bir kiime § € ‘U ile bir evrensel alani sahip olsun. *
islemi, § tizerinde degisme 6zelligi sahib degilse, 0 zaman V X, y € S igin X * y # y * x olur.
vii.  NeutroDegisme Ozelligi:

degigsmeli, kiimenin tiim elemanlarimin belirli bir ikili isleme gore degismeli oldugu anlamina gelir,

Neutrodegismeli ise bazi elemanlarin degismeli oldugu anlamina gelirken digerlerinin olmadig1 anlamina gelir.

viii. Klasik Birim Elemam
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U, iyi tamiml ikili bir islem * ile donatilmig, bos olmayan bir kiime S € U ile bir evrensel alani sahip
olsun.Kume 8, klasik bir birim elemana e€S sahiptir, yalniz ve yalnizca eger e benzersizdir ve S iginde herhangi
bir x icin xxe=e*x=x kosulunu saglar.

iX. NeutroBirimElemanlari:

Bir (S, *) kiimesi, NeutroBirimElemanlari'na sahipse:

1. Hereleman x € S ya hig¢ birim elemanina sahiptir ya da en fazla bir birim elemanina sahiptir. (birden
fazla birim elemani olamaz)

2. Eger x € § elemani en fazla bir birim elemanina sahipse, o birim elemani essizdir. (farkli elemanlar
farkl1 birim elemanlarina sahiptir)

X. AntiBirimElemanlari:

(8, *) kiime AntiBirim Elemanlara sahip ise:

i. Her x € S elemani ya hi¢ birim-eleman i¢ermez.
ii. Ya da iki veya daha fazla farkli birim-elemani vardir.

Xi. Klasik Ters Elemam

U, iyi taniml ikili bir islem * ile donatilmis, bos olmayan bir kiime § € U ile bir evrensel alan1 sahip olsun.e €
S kiimenin benzersiz klasik birim elemani olsun.
Herhangi bir x € § elemam i¢in, x—1 olarak adlandirilan ve asagidaki denklemi saglayan benzersiz bir ters
eleman bulunur:

xxx'=xtxxze.

Xil. Neutro Ters Eleman

Kime (S, *) Notr ters elemanlara sahipse:

e [Dogruluk Derecesi] En azindan bazi 6zel birim elemanlarina gore tersi olan bir eleman vardir.
e [Yanliglik Derecesi] Higbir 6zel birim elemanina gore tersi olmayan veya bazi 6zel birim elemanlarina
gore en az iki veya daha fazla farkli tersi olan en az bir eleman vardir.
4. Neutro Grup

Bu kisimda NeutroGrup kavramu ii¢ temel NeutroAksiyom kullanilarak formal olarak tanitilmakta ve bu

yapinin temel 6zellikleri incelenmektedir.
i Klasik Grup[15]

Bos olmayan bir kiime U ve U iizerinde tanimlanmus bir ikili islem * olsun. Eger (U, *) cebirsel yapis1 asagidaki

oOzellikleri sagliyorsa, bu yapiya grup denir:

e Kapalilik Ozelligi: V x, y € U igin, x * y € U dir.
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e Birlesme Ozelligi: V x, y, z € U igin, x * (y * z) = (x * y) * z dir.
e Birim Eleman Ozelligi: 3 e € U 6yle ki, V x € U igin, x * e = e * x = x dir.
e Ters Eleman Ozelligi: V x € U, 3 y € U dyle ki, x * y =y * x = e dir.

Burada, y elemanina x nin tersi denir ve y = x™ seklinde gosterilir.

Sonug olarak, yukaridaki dort 6zelligi saglayan (U, *) cebirsel yapisina grup denir.
ii. Neutro grup[13]

Bir kiime U ve U tizerinde tanimli bir ikili iglem * kabul edilsin. Eger asagidaki sartlar saglaniyorsa, (U, *) bir
NeutroGrup olarak adlandirilir:

a) *, Neutro birlesme 6zelligi sahib olsun. En az bir x, y, z€ U olsun:

X*(y*z)=(x*y)*z 1)
Ve en az bir d, e, fe ‘U vardir:
d*(e*f)=(d*e)*f 2

b) U kiimesinde en az bir NeutroBirim elemani vardir, yani U kiimesinde x € U i¢in tek bir Birim

elemant olan ¢ € U mevcuttur ve su sekilde ifade edilir:

X*e=e*xX=X 3

y € U igin e € U dyle bir eleman mevcut degildir ki

yre=exy=y 4
Veya ey, e, € U mevcuttur, dyle ki
yxe =e xy=yveya )

yxe,=exy=yvee # e, (6)

€) U kimesinde en az bir NeutroTers elemani vardir, yani x € U igin birim eleman e € U 'ye gdre bir

tersi olan y € U mevcuttur:

Xxy=y*xx=e (7

Veya en az bir eleman y € U mevcuttur ki baz1 birim eleman f € U 'ye gore iki veya daha fazla tersi z, w € U
vardir:

yrz=zxy=f (@)

yr*w=wxy=f ©9)

Ayrica, * NeutroDegisme 6zelligi sahib ise yani en az bir ikili (x, y) € U mevcuttur, dyle ki:
X *xy =y *X (10)
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Ve en az bir ikili (z, w) € U mevcuttur, dyle ki:
ZFW #= W*Z (11)

O zaman (U, *), bir NeutroDegismeli grup veya NeutroAbelianGrup.

Yalnizca a) kosulu karsilaniyorsa, o zaman (U, *) bir NeutroYariGrup denir, a) ve b) kosullar1 saglanirsa
saglaniyorsa (U, *)'ye NeutroMonoid denir.

Ornek: U={x,vy,z, w,e, f} bir evrensel kiime olsun ve G = {x, y, z,e} U'nun bir alt kiimesi olsun.

Asagidaki Cayley tablosunda gosterildigi gibi G'de tanimlanan ikili bir iglem olsun:

* X y z e
X e z f e
y z e w y
z w X e z
e X y z e

Tablodan, asagida gosterildigi gibi *'ye gore i, ii, ve iii'in kismen dogru ve kismen yanlis oldugu agiktir.

Kapalilik 6zeligi: X+ z = f,y * z = w, Z *x = y%18,75 yanlislik derecesiyle yanlis olan bilesimler diginda, diger
tiim bilesimler %81,25 dogruluk derecesiyle dogrudur.
NeutroBirlesme Ozelligi:

zx(y*y)=(@*y)*y=z

X * (y * 2) = X * w = outer-defined,

(xxy)xz=e.

NeutroDegisme Ozelligi:
X*Yy=yxX=2
x*xz=famaz* x=w =f.

Dolayistyla (G, *) 'nin sonlu bir neutroabeliangrup oldugunu gosterdik.

Ornek: G={1,2,3, 4,5} S Z ve = ikili bir islem olsun, Cayley tablosunda gdsterildigi gibi G'de tanimlayn:

* 1 2 3 4 5
1 1 2 3 4 5
2 2 4 6 8 0
3 3 6 9 2 5
4 4 8 2 6 0
5 5 0 5 0 5
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O halde (NG, =) sonlu bir N6trGruptur.

Teorem: (Gj, *), i= 1, 2,..., n bir Neutro Grubu ailesi olsun.

e G=n; G;Neutro bir Gruptur.

e G=[]i-, G; Neutro bir.

5. NeutroAltGrup
Bu kisimda, NeutroAltGruplar iizerine yapilan ¢aligmalara odaklanilmaktadir. Bu boliimde,
NeutroAltGruplarin ¢esitli 6zellikleri ve ilging 6rnekleri sunulmaktadir.
Tamim: Kabul edelim ki (U, *) bir NeutroGrup olsun. U kiimesinin bos olmayan bir alt kiimesi S, eger S
kiimesi, U iizerinde tanimli NeutroGrup iglemi * ile bir NeutroGrup yapist olusturuyorsa, o zaman S'ye U'nin
bir NeutroAltgrubu denir. [2]
Teorem: S, sonlu NeutroGrubun (G, =) bir NeutroAlt grubu olsun. O halde genel olarak:

a) 0(S), o(G)'nin bir boleni degildir.

b) G'de S'nin herhangi iki sol(sag) kosetleri arasinda 1-1 yazigsma yoktur.

c) G ve S'de S'nin sol (sag) koseti arasinda 1-1 yazisma yoktur.

d) Eger Nx = ¢ (yani xe = ex = X, VX € G) ise, 0 zaman eS # S, Se # S ve {e} G'nin bir

NeutroAltgrubu degildir.
e) (G #[G:S]o(S).
f)  G'deki S'nin farkl sol (sag) kosetleri kiimesi G'in bir boliimii degildir.

Neutro yar1 grup
Bu kisimda, NeutroYariGruplar iizerine yapilan c¢alismalara odaklanilmaktadir. Bu boliimde,
NeutroYariGruplarin gesitli 6zellikleri ve ilging 6rnekleri sunulmaktadir.
Klasik yar1 grup
Bos olmayan bir kiime S olsun ve * da iizerinde ikili bir islem olsun:
*»x>SxS—S

(S, *) cifti asagidaki iki kosulu sagliyorsa, klasik anlamda bir yar1 grup (semi-group) olarak adlandirilir:
(S1) Kapalilik (Closure): x *y € S,V X,y € S
(S2) Birlesme (Associativity): x * (y *z)=(x *y) *z, VX, Y,Z€ S
Yani, bir kiime iizerinde tanimli bir ikili islem, o kiimenin kapali olmasi ve islemin birlesme 6zelligini
saglamas1 durumunda, o ¢ift klasik yar1 grup olarak adlandirilir. [11]
Neutro yar1 grup
Bos olmayan bir kiime S ve tizerinde taniml1 ikili bir islem * olsun. (S, *) ¢ifti, asagidaki iki aksiyonu sagliyorsa
Neutro Yar1 Grup (Neutro Semi-Group) olarak adlandirilir:

(NS1) (a, b), (c,d), (e, f), €S
a*b € S (dogruluk derecesi T ile i¢sel olarak tanimlanmus) ve [¢ * d = belirsiz (belirsizlik derecesi I ile) veya e
* f ¢ S (dissal olarak tamimlanmus / yalanlik derecesi F ile)] olan durumlari saglayan [NeutroKapali Ozeligi]
olarak adlandirilan bir NeutroKapaliOzeligi mevcuttur.
(NS2) (a, b, 2), (e, f, 1), (c,d,w) €S
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a*(b*z)=(a*Db)* z (dogruluk derecesi T ile igsel olarak tanimlanmig) ve [[e * (f * r)] veya [(e * f) * r] =
belirsiz (belirsizlik derecesi | ile) veya ¢ * (d * w) # (u * d) * w (dissal olarak tanimlanmus / yalanlik derecesi F
ile)] olan durumlart saglayan [NeutroBirlesme] olarak adlandirilan bir NeutroBirlesmeAksiyomu mevcuttur.
[11]

Ornek: U={u,v,w,x, y, z} bir kavramsal alan1 olsun ve NS = {x, y, z} U'nun bir alt kiimesi olsun. Asagidaki

Cayley tablosunda gosterildigi gibi G'de tanimlanan ikili bir iglem olsun:

* X y z
X X u y
y uveyav ? X
z y ? W

y * X = belirsiz,
z * y = belirsiz,
X * y = u (digsal olarak tanimlanmas),
X * z =Yy (igsel olarak tanimlanmis),
z * x =y (i¢sel olarak tanimlanmis),
X * (z = y) = belirsiz, (x * z) * y = belirsiz,
X * (Y * 2) = X, ancak (x * y) * z = belirsiz,
X*(X*X)=(X*X)* X=X
Homomorfizma
Tammm: Herhangi iki Neutro Grup (U, *) ve (S, o) olsun. Bir fonksiyon f: U — S, eger tiim x, y € U i¢in
asagidaki sart1 sagliyorsa, f'ye Neutro Grup Homomorfizmasi denir:
fx * y) = f(x) © f(y)

Yani, f fonksiyonu Neutro Gruplarin ikili iglemlerini korur. Bu 6zellik sayesinde,
(U, *) Neutro Grubunun algebraik yapist, (S, ©) Neutro Grubuna aktarilmis olur.
Ornek: (G, °) Ornek 3.2.5"in Nétr Grubu olsun ve f: G x G — G,
f (u, v) =u Vu, v € G tarafindan verilen bir projeksiyon olsun.

f(u,v) =uvu,ve G
O halde
f(1, 1) =f(1,3) =f(1,5) =1, f(3, 1) =1(3, 3) =1(3, 5) = 3, f(5, 1) = f(5, 3) = f(5, 5) = 5.
Cunka f((1,1) (1,3))=f(1,3)=1vef(1,1)f(1,3)=1°1=1ama
f((1,5)(5,3)=1(5,7)=? Ve f(1,5) f(5,3)=1°5 =5, fneutro homorfizmdir. [10]
Sonug
Bu makalede, NeutroBirlesme 6zelligi, NeutroBirim elemanin varligi ve NeutroTers elemanin varligi olmak

Uzere ii¢ NeutroAksiyom dikkate alinarak NeutroGroup kavramini resmi olarak sunduk.
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NeutroAltgruplar, NeutroYart Gruplar ve NeutroGrupHomomorfileri {izerinde ¢alistik ve birgok ilging sonug

ve 6rnek sunduk.
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{P(R) ¢ 38 e sane G 5 e & it Lllaa (5l /5
f,g0:P(R) > P(R)

Cslsa¥l eVl e F(X) cg(X) S F(X)cg(X) &

Y3/ 4k2.3
(080 Oiiia e sane Lol A, By QIS 5 (it e 5o B g A 0S4
AjcA , B;CB.
-ladie
A+ B, CA+ B e seadl dile)
A =B cA—B desadigsh
Ay X B; C AX B e sanall @ pua

A A e pandl dad
B; B

APL C AR e sandlis g
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:C_aL.\:.\'Y\

2 ¢(3.58) MNerexemet o3lel 3 S Clleall (e Gl % S ¢y Hlall iy
AxB={x*y; x €A,y € B} 3)
S e x Aleall
a,xb EA*B e (3) il i y=h €EB,CB 5 x=a, €A, CA pai
A xBicA*B Ol el by €B sa €A JSdalw

14/ 485 3 .3

mmn s e p=0 s A CA pedidiadlegans A4 5 S
‘ladie dua ge dagaa dlac

P rAiC A Aesead ganlloal

At c A" nedl e sana nd )
YA € VA de saad ndssall e i)
AP C AT e seaall L Y

;QL_H:'Y\

p -A={ﬂ-x,xEA} Bl Rl e IS,
ﬂ-A1={ﬂ-x,xeAch}c{ﬂ-x,xeA}=,B-A ’

Sn rll —n, %,uu‘y\m;i@sis)‘ p andl AN o) siaY) cilidlal Lyilly

Al ={xP,xeA}c{xP,xeA}=A
AjcA N
S 48 yae xNp lilee paen (585 P (sl XEA (Y Al Cua
) sia¥l Al 5 dBe ila e clleall e sl o) jali 45 3 Lkl Wl e (Jilan gai e s

sl giay) clide o Al 4, 3
Agaall ¢f syl A8e L; Sal
(2,3] € [0,4]
10 hal) SISl a5 222l Capuall
14 (2,3]c1+]0,4]
(1+21+3]c[1+0,1+4] S
(3,4] c [1,5]
a1
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(2-1,3+5 c(0—14+5)
(1,8) c (—1,9)

(2,3] =2 c [0,4] — 2
(2-2,3-2]c[0—24—2]
0,1] < [-2,2],

(2,3] - [0.5,0.6] < [0,4] — [0.5, 0.6]
(2—-0.6,3—0.5] < [0—0.6,4—0.5]
(1.4,2.5] c [-0.6,3.5],

7-(2,3)c7-[0,4]
(7-2,7-3] € [7-0,7 4]
(14,21] < [0, 28],

—5-(2,3] € =5-[0,4]
(=5-3,-5-2] c [-5-4,—5-0]
(=15,-10] < [—20, 0],

(-1,1)- (2,3] € (=1,1) - (0, 4]
(=3,3)  (—4,4),

(2,3]? c [0,4]?
(2%,32] c [0%,47]
(4,9] c [0, 16],

(2,3] [0,4]

-5 -5

[-5-9)<l-5-3

Okl S ) (—1,5) el il

Bl S (n 12/ 3320

[0.5,0.6] sl (b yhall S (40 = yhail

.@'\;.AA\:AA}

(il ) sl / 7/ a8 0 (4 Skl OIS Gl

s 124
(gra 1) /5-/ s axe (A (pdHhall S il

(=1,1) Ze genally (b phall SIS @ juail

172/ 3 8 ) ) SIS g 5

_@M\&j
£ /5-/ 23l e Gl S sl
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[—0.6,—0.4) < [-0.8,0],

(2,3] [0,4]

[45]  [45]

Gl =[5l

(0.40,0.75] < [0, 1],

1+x-(1,2) c(0,5)
1+ (x,2x) < (0,5)
(x+1,2x+1) c (0,5)

0<x+1<5
0<2x+1<5 or

a1
4,5][ e saxall o 0l ylal) 38 il

s 134

£ sia¥) Alslaal LN i) 5 3
X dal e das

B —-1<x<4 S x c(-1. 4)
—1<2x<4o0r—-05<x<2orxc (05, 2),

x € (=1,4)n (=0.5,2) = (=0.5,2).

x=(=0.52) s ake¥ dall a1y

Aalall Jslall e e ¥ ae Ll 058 Jills e ials Jgls & (—0.5,2) e diall Gle senall gan

1+x(1,2) c(0,5)

1+ (-0.5,2)-(1,2) c (0,5
1+(—1,2) c (0,5
(1-1,1+ 2)c (0,5
(0,3) < (0,5),

(4,5) + x - [1,2] < [6,10]
(4,5)+[1-x,2-x] €[6,10]
(4,5) + [x,2x] < [6,10]

2elld e (38a3

C_\a...a \35_5
) giay) Aalaal AT Ja .6, 3
X Jal (e s

x>0 Jdaliwm
(4 + x5+ 2x) €[6,10] e Jaxs
2<x<6 < 6<4+x<10 &
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1.5<x<25 1<2x<5 4 6<5+2x<10 5
w x>0 Jdaloedallally
[2,6] N [1.5,2.5] = [2,2.5]

x<0 ol
(4,5) + x - [1,2] € [6,10]
(4,5) + [2x,x] € [6,10]
(4 +2x,5+x) € [6,10]

6<4+2x<10,or2<2x<60r1<x<3
6<5+x<10
1<x<5
O sl V1 gla il el sds A Al ¢S5 o s xS0
LX=[2,25] s i s

(a8 Jall e aal
(4,5) +x - [1,2] € [6,10]
Laie
(4,5) + [2,2.5] < [6,10]
(4+2,5+2.5) C [6,10]
(6,7.5) < [6,10],
a1

[2,2.5] adY) dallay sall cle sanad) JS o daalall Jslall Y 1k
20l Al Y e il
il
x = [2,2] €[2,25] “esaSxUSUalliy x=2€[2,25] o
(4,5) +x-[1,2] € [6,10]
(4,5)+2-[1,2] € [6,10]
(4,5) + [2,4] < [6,10]
(6,9) c [6,10],
o e
bae x=23€([2,25] o
(4,5) + 2.3[1.2] € [6,10]
(4,5) +[2.3,4.6] < [6,10]
(6.3,9.6) < [6,10],
a1
claxe oy =[2.1,24) C[2,25] oS
(4,5) + x - [1,2] € [6,10]
(4,5) +[2.1,2.4) - [1,2] < [6,10]
(4,5) +[2.1,4.8] < [6,10]
(6.1,9.8) < [6,10],
a1
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Jall & Jaily e ) gial o3y il dualad) Jolall (e g3 ¥ 220 g aal g asl da e 038 ¢l gia Y] Alilae (g i caliall
B
(JstaS oaB¥) dall (e 5 e gane ot 2l Lild o gl Alalaa L 1505 Allsall 038 8 claid o) gV e Jalaill Jaf 1
(0¥ 1ok

Liallde sandll © (alY) Jal)
(S o) Al E al¥) Jall 0¥ il alE V) Cl

[N 8] © Jall i) szenad 138 Jaaed JudV) (1
[2.1,2.1] € [2,2.5]  :JGdl dun e

10a Ll gl ) #) giay) Astaal Jia 7. 3

X dal (e s
(1,2) — 2x < (0,0.5)

0¥

(1—-2x,2—-2x) < (0,0.5)
0<2-2x<05 s 0<1-2x<05 HEGITEN
-2<-2x<-15 -1<-2x<-05 B
075<x<1 5 025<x<0.50 s
[0.25,0.50] N [0.75,1] = @ oSl

X dasay Y

hh aa) g Ja L Al £ giaY) Adea 8. 3
1 X Jal g das

(1,2) —2x € (0,1)
(1-2x,2—2x) € (0,1)

REin]

0<2—-2x<1 o 0<1—-2x<1 :&ux
—2<-2x<-1 -1<-2x<0

05<x<1 5 0<x<05

[0,0.5]n [0.5,1] = 0.5

dal o

x=05=[0505] s sl sl gl e doass

ol giaWl Ja (e Gaahil
(1,2) — 2x € (0,1)
(1,2) —2-05 € (0,1)
(1,2)-1<(0,1)
(1-1,2-1)c(0,1)
(0,1) € (0,1),
a1
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(B g i gl plaayl) A Aasdiaall Aiiall A gau g i gl 2o ga Jaall 1Y) ARy yhal) 4
afgady A v Aidall el 1 4
A N (o el o 5all Liia de pana o8 1" Ly el haae Lt bsa Cus (N = @ + b JSE (g 53 sill adal) aaall 33
DI A N e (el sl e ) sasall e o 5alls "a"
Aaaly e g3anaa ye iy a5 Cun Ailan ) Jilial) b Leie Cns S oy 53 _jdall el a dapaial) diiial) dadll o siadl
VEI b o] 4iaall de sanall (v 2iall 680 138 alhy Cua (i ja Ay jae
Rl N=a+hl (B 535n 50 v O (e ¥ 1368 ¢ (83353 50 v B2 5l Al Al G (0
a+bv€Ea+bl

a,b,a,,b, € R cua ppitia o855 e N, =a,+b,1 5 N,=a +bl o
sl alae Y (e (35355l Cal) A ja Ao sana A |
:TJ‘\ Ve I GA (a.«e_\.q” }i M\Jﬂ ‘):\';)?:\\ Al P L“\l“::“ JL‘;UVU“ A :}I\ ‘;L@_Lc Caand X u,_ﬂ\ 4.\3.\3;.‘":: \:\A_\Sl‘ usﬂ

a+bvea +bl =N,
a,+byvea,+b,l =N,

Liin S g5 310 a8 )1 123y 5 58le cililas o)l 25 1 i) Gl el W s
Aaial) A gan g 5 gl 3o gan

N,+N,=(a+a,)+ (b +b,)I
Ayl
a,+byvea,+bl s a+bvea +hbl ol Ly o/ 1/ 4 plaill G
tole s el ) el Gl s Sl I Sl iyl s
(a+bv)+(a,+byv) e(a +bl)+(a,+b,l)= N+ N,
(a,+a,)+(+b,)veN,+N,

Agiial) A g g 35 sl Mae Y alatinly 206 Cllenl) o) ja) Wiy cdliles il 5

N,—N, =(a, —a,)+ (b —b,)l  :Akba) 48 guysisill ded ¢k
tave Ugalne B0 o8 il Ldgug Agdll oM gamd Gl
BN, =p-(a+bl)=4-a+4-bl

sAigal) A gau g 3 gl oY) G pa

N,-N, =(a +b1)-(a, +b,1) = aa, +(ab, +a,b)! +bb,!?
sAiial) 438 a9 5 galll Sae Y 4

N?=(a+bl)* =a*+2abl +b’l*
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1A iall Ad gaug s gaill dasdU 3 gal)

def

19 =[L1]=1 G con in N21 mamae daloe N"=(a+bl)" =) Cl(a" b I1¥)
k=0

UN =Ya+bl  ciggial 48 gu s el o8 n Al e kel
m:—ai—'—bll + Aaudl)
N, a,+b,l

Baail) ase ¢y 68 Ladie Jgd o3 3 983l Cililand) s sA3adla
I =(0,1),0r(0,1], [0, 1), [0, 1]
AN>0 Glisoae Vawdh) "= ¥ clinhil 8 e i

Ca

Ao gara 4 V 4adal dadl) 2 4
o sl daualy pe sisaana e clily a5 Cua Ailian ) Jilusdll b L a1 OV Agial) 2l (e de gana Hlic V) 8 230
NVl sy Val d@dV o i (i e

ca+bVca+bl & lafag+bl= N ddiamicV of i Y g ] 3535m 50V Aiall il de gena of (0

Aimieseal 5 3,0,8,,0) €R Sm cutis iy o Ny=a,+b)1 5 Ny=a,+h1 o

Aggial) eV (e (5585 ) 5 pwally Guils)
ladie VOl (gadl Sl daal gl ) saasd) pe bl dl b elany) L Lie a3l A8a)) o) de gana oS3

a+bVca+bl=N,
a,+bV ca,+b,l =N,

AllaY) Sua e
(a,+bV)+(a,+bV) < (a+bl)+(a,+b,l)= N+ N,.
S ) Leg en Aol e 3l en A el e 8 s sl a6 oall o piall o pall dully il
(&, +bV)-(a,+bV) < (a +bl)-(a,+b,1)= N;- N,.
p-(a+bV) c B- (a+bhl)= g-N,.
( a+bv ) - (a+bV ) < ( a+bl ) - ( a+bl )

=aa, +(ab,+ap)l +bp,l*=

= N1' Nz
a+bv N,
a,+bV N,
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(a+bV)" c N".

Ya+bV <N , etc.
b v s s s A 1 opllal) SUSD) Aia 4S8 g g i ol )i pladiuly 5 pilae Clalee o) 2l 453525 1 ARl il ylail) W) manss

AV &Easl) adll (e de sena

4 g g i 5l Mae ) pa Jalaill ) Ay yhal) 5

s Ao gane ) (s (S g i aae JS Jysad G448 Hhall oda JiaTS
N=a+bl ={a+b-x,xel}

ol eam g sn LS Cle samall alasinly Clllaall 6] jal

S sl e Agial) de ganall (i Wl 55 () (g 5 peall (el Alal) 028 S

Agiiall e geaad) aladiuly cillesl S5 ) 2l Y

e gaxall o cillad) 1 .5
Se) e 5 A £ 5V A gane M5 @S yall 2ac Y de gana C 5 iiall dac ) de sana R oS4
Sae e JATe 5 5l GBS He gl s (e sene Bs A CS3
[0,0] e sanaS 43S (Kay GER (ouill (Y ¢(Loae) Ll Wil LaadIS i Laaoal (<5 8
A*xB ={a*b,; axb<sa€AbeB}: v
a5 3l 5 Al 5 o puial) 5 ol o puall g = Sl g el iililee (g i x Cus
AXB 2 sup/esai) sl 5 inf/ 5oV aall Gl 2 elld axy
Ge AV &) 330 Ay (815 ¢ B g g 3 sill clan ) 84 slhae LY 15k cdiiall dae ) e sane S Jah s AU HLuEY) 8
Jlas il 8 (e sanall
scile ganal) dbLia)
A+B={a+b;a€AbeB}

Al
A=(2,3),B=(0,1)
A+B=(23)+(0,1)=(2+03+1)
A+A=(23)+(23)=2+23+3)=46)=2-(2,3) =24
5+5=2-5 :Judl dam o canii ) o8 dila) 4y 5315

le genall 7 sk
A—B={a—-b;a€AbeB}
A
A=(23), B=(0,1)
A-B=(2,3)-(0,1)=(2-1,3-0)=(1,3)
A-A=02,3)-2,3)=2-33-2)=(-1,1)
A-A+0 s A—-A=+0 i
(0=5-5 £ B o le) i 50 s 2ol S o
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scile gaaall ‘;ul,,&]\ G _all

p -Az{ﬁ-a;aeA} bae fleR o
<AL

. Pg=6.4=(23)

Py A=6(23)=(6-263) = (12,18)

D pa=0, 4=3:
ﬁ-A=0-(2,3)=(0-2,o-3)=(0,0)=@(@&‘kw‘)-
i) Bg=0, B =123l

By B=0-[23=[0-20-3]=[0,0] = {0}

1Cle garall
A-B={a-b;a€A,beB}
AN
A=(23),B=(0,1)
A-B=(2,3)-(0,1)=(2-0,3-1) = (0,3)
A-A=(2,3)-(2,3)=(2-2,3-3) = (4,9) = A2
cale panall dawd
A+B=%={a+b;a+b¢=ﬂ,aeA,bEB}
A

A=(2,3), B=(01)
OsS QI ES & yaa (AB) dal e (i)

23

minA maxA
A+B=( )=(I’6)_)(2'+00)

maxB’ minB
(oo sl e Mg B oY) —oo Mo 2o deo sl sl
by C=(-1,0) 5 A=(23) :oisldcsd (i)

AsC <minA maxA) <2 3 ) <2 3) ( 3)
- =l —=-—||=—,— — (—00, —
maxC’ minC 0'—1 0’ ’
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Al yealic o L g i C de sanall Y ‘(oo-)tejujr_%;;u

A=A = (minA maxA)

maxA’ minA

2 3
(3.3) dib
sl s e 6] 5 sboay st o L a5 jtuall 5 222l (55K Cam Aiiall dae Yl dend €e e 44 £ 1 Sl
2=
5

B+B=(M M)_(g 1)_> (0, +0) =1 (i)

maxB’ ming) ~ \1’0
1S panall jda g Bl
n :ﬁO J\A:\M Alac| n«im <us cr=m/n ng\ c\;\,\ud Jaae us:\j
AT ={a";a" < a € A}

(e e e 38 ()

A=(23), r=4
A* = (2,3)* = (24,3%) = (16,81).

E = (-2,3).
E2=(-2,3)-(-2,3) =(=2-3,3-3) = (=6,9) % ((—2)2,32) = (4,9).

sl (i)
A=(23), r=0

A = (2,3)0 = (20,30) =(1,1) .
A% =1

700 =1 Jéall daws o Cua dgial) syl e e
lbxe D =12,3] &
D° =1[29,3°7T =[1,1] = {1}
700 = 1 dgidall slae S Al W
VA =./(2,3) = (V2,V3) :exudl 3D (i)
e D =(=2,3) & foall e il A (iv)

VD = [V6,V3) = [0,V3)

(=2, 0) 358 (e Adlad) Slae S gy il H3all Glia Sy Y Aial) dlac Y A gana 843y
D E ol an Al A Gl Jaid Ll il

Rafif Alhabib <Florentin Smarandashe <A sissill slasyl a3 A gu g i gil) Mo cilibes Uil o] giall g s Laiil) cldlaa (ol



Neutrosophic Knowledge, Vol. 05, 2024 63 of 67

Adudi sl (v)

A=(23),r=-2

A?=(23)2=027%3% =33

4’9

G2)

sl Y eodle A sall Aiiall e sanall o lilaall o) 8 3iall 4 gus s 5 gil) slacY1 e clilaal) a (oY)
Agiis A0 a de same Jalay Ba)) (8 g g i sl
IC R &iisdyinde paae | S

N=a+bl={a+b-x,; x€I}

8 S 73 saill e Aiiia A e sana (A
s sl 40 5all A sandll 4 N @80 (4
(IS esyl | oS 1)
I =(c,d),or[c,d)or(cd]or]cd]
(R laall/m siall o3 gaill pudil 3 558 W N ¢ sSiius Jitie
Gun Aids Ahatie A de saae S T ={c, 05, .., 03 W

N ) 238)) (e Aia Almiie 43 3 A sena W N OsSiuladie ¢ 1 <n < o0

I=LULU.. UL, %k dle genasanl sl Jie laic
ALEL A el Gle ganall 133 Woad N () sSon ladie
m

k=1

Ny=a+b-I,={a+bx,; x €}

A AgEal) A8 gau g g3 gl Mas YL cilileall 50N A8y bl
it (1) ol pte 05 Lovie Aalis (RIS L A e pana ) Al (S un g i 230 IS g s o8
Al
N, =1+2I ;I ={02.,05,0.8}
N,=3-1, ;I,=][01)

N, =1+2-{0.2,05,0.8} =1+ {0.4,1.0,1.6} = {1.4,2.0, 2.6}
N,=3-[0,1)=(3-1,3-0]=(23]

4adal) 4 g g 5 5ail) Al aan
N, + N, ={1.4,2.0,2.6} + (2,3] = {1.4+ (2,3} U {2.0 + (2,3]} u {2.6 + (2,3]}
=(14+214+3JUu(20+2,20+3]U (2.6 +2,2.6 + 3]
= (3.4,4.4] U (4,5] U (4.6,5.6] = (3.4,5.6].

Rafif Alhabib <Florentin Smarandashe <A sissill slasyl a3 A gu g i gil) Mo cilibes Uil o] giall g s Laiil) cldlaa (ol



Neutrosophic Knowledge, Vol. 05, 2024 64 of 67

L guu g i Ao garal (pual 220 AdL)
09+N;={14,2.0,2.6}+09 ={1.4+0.9, 2.0+ 0.9, 2.6 + 0.9}

={2.3,2.9, 3.5}
0.9+N,=0.9+(2 3]=(0.9+2,09+3]=(29,3.9].

Lagal) 4 g 5 gall) e £k
N, — N, = {1.4,2.0,2.6} — (2,3] = {1.4 — (2,3]} U {2.0 — (2,31} U {2.6 — (2,3]}
=[14-3,14—2)U[20-3,20-2)U[2.6—3,2.6 —2)
=[-1.6,—0.6) U [—1,0) U [—0.4,0.6) = [~1.6,0.6).
Ladal) A guu g 5 gall) M) G pa

N, - N, = {1.4,2.0,2.6} - (2,3] = {1.4- (2,3} U {2.0- (2,3]} U {2.6 - (2,3}
=(14-2,14-3]U(2.0-2,2.0-3] U (2.6-2,2.6-3] = (2.8,4.2] U (4,6] U (5.2,7.8]

= (2.8,7.8].
(B9 g S gty il 230 Gy

4-N; =4-{14,2.0,2.6}={4-(1.4),4-(2.0),4-(2.6)}
={5.6,8.0,10.4}.
Aaiatl) A8 g g 5 guill MaeY) dacd

14 14 U(Z.O 2.0 u(2.6 2.6
372 32 3’2

N, {14,20,26} 14 20 26 _
N, (23] ‘(2,3]”(2,3]”(2,31‘(

= (0.46,0.7] U (0.6,1] U (0.86,1.3] = (0.46, 1.3].

A8 g g i gull) 2o ) dacit] AT Jlia
s

N1:2*3|1 ) |1:[4,5]
N2 =1+ 4'2 ; |2 = {-1, 3, 5}

N,=2—-31,=2-3:[4,5]=2—[3-4,3-5]=2—[12,15] =
=[2-15,2—-12] =[-13,—10]

N, =1+41,=1+4-{-1,3,5}=1+{4-(-1),4-3,4-5} =
=1+{-4,12,20} ={1+(-4),1+12,1+ 20} ={-3,13,21}
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N, [-13,-10] .-13 -10 -13 -10 -13 -10
- = = [ ) ] U[ ) ] U[ )

N, {31323 "3 -3 13 '13 21" 21
10 13 -13 -10 -13 -10
=\l O y O ’ =
[ 3 3 IVl 13 13 IVl 21 21 ]
-13 -10 -13 -10 10 13

) ] o [ ’ ] o [_ ) _]
13 13 21 21 3 3

1=

[

b 230 5 Aa b g g il 238y danad)
My _ (142026} {1"*,2,24;6} = {0.35,0.50, 0.65}.

4 4 4

= {2.857,2.000, 1.538}.

4 4 _ {4 4 4}
Ny (142026} 14’20’26

A_ 1t _ Eg) ~ [1.333,2.000)

N - (23]

Nz _ (23] _ [3,3) = [0.50,0.75).

4 4 4" 4
Aa8aY) A8 g g i gall) 3acY) 5 g8
N2 = {1.4,2.0,2.6}%3 = 1.4231 y 2,023 y 2,63 = (1.4%,1.4%] U (2.0%,2.0%] U (2.6% 2.6%]
= (1.960, 2.744] U (4,8] U (6.760,17.576] = (1.960, 2.744] U (4.000,17.576].

NZN1 — (2’ 3]{1.4,2.0,2.6} — {(21.4' 31.4]' (22.0, 32.0]' (22.6' 32.6]}
~ {(2.639,4.656], (4.0,9.0], (6.063,17.399]}
= {2.639,4.656] U (4.0,9.0] U (6.063,17.399]
= (2.639,17.399].
ol 235 ) A g g 55 5il) ABaal) dac) § B
(N))* = {1.4,2.0,2.6}* = {1.4% 2.0%, 2.6*} = {3.8416,16.000,45.6976}:
and 41 = 40142026} — (414 420 426} ~ (6 9644,16.000,36.7583}.

(Boug g Afa aml Adal sl
JN; =/{1.4,2.0,2.6} = {V14,v20,V26} ~ {1.183,1.414,1.612}
YN, =3/(2,3] = (V2,V3) =~ (1.260,1.442].
A (B gy gl aaml BB (B au g 5 gl J3ad)
1

Ny Ny —t L L L L L L L L L
N, =N, = (2, 3](142.026} = {(2, 3]14, (2,3]29, (2, 3]2.6} = {(21.4, 31.4] , (22.0, 32.0] , (226, 32.6]}

~ {(1.641,2.192], (1.414,1.732], (1.306, 1.526]} = (1.306, 2.192]

*
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L 1 11 11 11 11
V2/N, = N2 = {1.4,2.0,2.6)@31 = {1.4,2.0,2.6}32 = {1.4[5'5),2.0[??),2.6[5'5)}

11 11 11
= {[1.43, 1.42), [2.03, 2.02) ) [2.63, 2.62)}
~ {[1.119, 1.183), [1.260, 1.414), [1.375,1.612)} = [1.119, 1.183) U [1.260, 1.612).

Ad Al A g g sigall) Y L6

LNN = a+ bl S IS L (LNN) & _ad) 4 gun 5 55 5ill slacy)

IJ1 =206 [2=], G dpalaillae =] 5048 0 dgia i)l 4 g, b &

Bl s Adagen H3ad) o8 58 5 Aandll g o pudall 5 (il o puall 5 2 hall 5 aaadl ililes ()

Lesbae (i ymt Y Canndl gl 5 A gun g 53 gl A punll ) (8 U ¢ B ma gy sl slan ) 3 A all A g g 5 gaill SlacY) oty

La

1) glasall ade Alalaag cs) giaY) ae Adlaag slailY) pse Aslaa 7

g i bl S 5 e pamill (g g i€ Laii sl e 81 glanall Alilaa s col sin¥) Alubaa s colaii) Allaal fasia s 4l lalas L)
4—5x€1+42-(0.50.8) :od 1 Glall Jal (so daaldll dsladdl (j)

x € (0.28, 0.40)hids e L Ll gla i<
4-5x¢1+2-(0.5,0.8) oo Ll 2R LY e Al

XER—(0.28,040) 1oy sty o 4 X2(028.040) <a sl o e
LS 2 Gl Bl (50 o sin¥l Asbae (i)
1+x-(1,2) c(0,5),
X = (=0.5,2) 5 iVl Jall oiS
X @2 (05 . 4 il o sa¥) pe dsta
R— (—052) s maf¥las il

3x + 4 = 7 ANE sl Aslae (i)

X=1 sl dall el
IXHA#ET 4 A 51 gl pe ililas

XERAD i e iy e e oy

Aadal 8

Sy dlad(a+ bl =N ) Fosnsav ol dld e m ¥ ol 8525 50 v 3 sl A8E Al O (g ¢ B g g 5 il slaayl 3
el s Lgilatbaa 5 L) 483y Cy pill a5 g5 La+bv € atbll

Wl diamia V o) iy Y 1368 o] (8 Aanaia V Aigiall all) e gane O (g ciiall aiill (ge Ao sana o yall gl IS 13 celld e 553
o) siaY) Al s Ae il gl els (@ + BV C a + bl 5) a + bV ca + bl Ssaa+ bl G
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Abstract: In this paper we discuss the geometry of the masses of the neutrosophic material point and
material sets according to the neutrosophic logic. First, we discuss the moments of inertia and the
products of inertia of the neutrosophic material point and the relating theorems from the point of
view of neutrosophic logic. Then, we generalized the above-mentioned results to the neutrosophic
material sets. Finally, we end the paper by suggesting some problems for discussing.

Keywords. Neutrosophic Logic, Geometry of Masses, Moments of Inertia, Products of Inertia,
Classical Mechanics

Introduction

In [20] the two-dimensional motion of a neutrosophic material point is discussed. In [21] the kinetic
elements (momentum, angular momentum, kinetic energy) of a neutrosophic material point in its
two-dimensional motion are also discussed. In [22] The space of Galilean events¢ the inertial
frames and the Galilean group of transformations for the classical mechanics were discussed
according to the neutrosophic logic.

1. Materials and Methods (proposed work with more details)

We will use the geometry proposed by Florentin Smarandaches and Ahmed Salama [1-19], the
definition of the neutrosophic material point proposed in [20,21], and the result of [22] in order to
discuss the geometry of masses for a material point and material sets from the point of view of
neutrosophic logic.

Our results are discussed the follows:
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Definition.1: (Moments of inertia of a material point from the point of view of the neutrosophic
logic): Let OXYZ be a neutrosophic comparison frame of origin 0 = 0, +1 0, and base

(f,f, I—() ,where

) o
1=71'+1(1ﬁ2—71')

s o (Wt
]=1+1<\/§ _]1>

L = (ktk, —
K = kl +I \/z - kl
in which: 1,75 J1, /2 k1, Kk, are traditional unit vectors, and 7, L 75,7y L jo. k; L k,, and each of

triple (?1, T %1 ), (11\/;2 , % %) are orthonormal and directly oriented.

Let M(X,Y, Z) be aneutrosophic material point where:

X=x1+1x2
Y=y +1y,
Z=Zl+1Z2

with mass m = m; + Im, and time t = t; + It, and position vector:
P=m+I5=0M=XI+Y]+ZK

We call the non-negative quantity I, = mr?,(where r? = 7.7), the moment of inertia of the material

point M with respect to O from the point of view of the neutrosophic logic.

Definitions.2:

- We call the non-negative quantity Ipxy = mZ? the moment of inertia of the material point M
with respect to the plane OXY from the point of view of neutrosophic logic.

- We call the non-negative quantity lpy; = mX? the moment of inertia of the material point M
with respect to the pane OYZ from the point of view of neutrosophic logic.

- We call the non-negative quantity Ipx; = mY? the moment of inertia of the material point M
with respect to the plane 0XZ from the point of view of neutrosophic logic.

Definition3:

- We call the non-negative quantity Iy = m(Y? + Z?) the moment of inertia of material point M
with respect to the 0X axis from the point of view of neutrosophic logic.

- We call the non-negative quantity loy = m(X? + Z?) the moment of inertia of material point M
with respect to the OY axis from the point of view of neutrosophic logic.

- We call the non-negative quantity Iy, = m(X? + Y?)the moment of inertia of the material point
M with respect to the 0Z axis from the point of view of neutrosophic logic.

Results (I):

We note that:

1-
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1
Iop = 5 [lox + Ioy + Ioz]

2

2.
Io = Ioxy + Iloxz + loyz

3.

Iox = Ioxy + loxz
4-
oy = Ioxy + loyz

5-
loz = Ioxz + loyz

6-
Ip = Ipz + Ioxy

7.
Ip = Ipx + Ioyz

8-

Ip = Ipy + Ioxz
Theoreml: The I, is equivalent to two traditional moments of inertia:
the first I, = my(x;% + y,% + ,?) in the traditional space R3with the base (73,77, E;) and origin
0,.The second: Iy = (my + my)[(%; + x2)? + (y1 + ¥2)% + (2, + 2,)?] in the traditional space R?

Uty Jitlz Kitkz

V2l oVZ 2

with the base is ( ) and origin 0 = 0, + 0,.

Proof:

We start from the relationship:

Io=mX?+Y2+22) = (my +Imy)[(x; + Ix)? + (y; + Iy,)? + (21 +12,)?]
= (my + Imy)[x,? + 2Ix, x5 + 13,2 + y,2 + 21y, y, + 1y,2 + 2,2 + 2122,
+12,2]

= (my +Im) [0 + y1® + 202) + 107 + 3% + 2% + 2x1%, + 2y1y, + 2212,)]
=m(x* +y.* +2,%)
+ 1[my (62 + y,2 + 2,2 + 2x0%5 + 21V, + 2212,) + my (2 + y12 4 2,2)
+my (%% + ¥,2 + 2,2 + 2x,%, + 2y, Y, + 22,2,)]

Now, by applying isometric transformation:
T:R()— RxR
A=a; +Ia,— (a4,a; + a;)

we find:
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T(Ip) = [my(x® + 312 +2.%), my (2 + y12 + 202) +my (6% + 3,7 + 2,7 + 2%, + 2y,Y, + 22,2;)
+my(x® + 1%+ 2% + my(? + 3,7 + 2% + 220, + 2y1Y, + 2242,)]
= [m1(x12 +y12+ 2,9, (g +m)[( +x)% + (0 +y2)° + (2 + Zz)z]] = (lo,,16)
This completes the proof.
Theorem2: The I,y is equivalent to two traditional moments of inertia:
the first Iy ,, = m, (% + z,?) in the traditional space R® with the base (17,77, E) and origin 0; ;
the second Iy = (m; + my)[(y1 + ¥2)? + (2, + 2,)?] ,(where:0 = 0; + 0,, and % = x; + x;) in the

U+ Jitiz katke

e e )andorigin 0.

traditional space R® with base (

Proof:
We start from the relationship:
Iox = m(Y? +Z%) = (my + Imp)[(y1 + [y2)? + (2 + 125)%] =
= (my + Im))[(,* + 2,%) + 1(7,? + 22% + 2y1y, + 22125)]
=m(y,% + 2,%)
+ I[my (722 + 2,2 + 291y, + 2212,) + my(v12 + 2,2)
+ my (Vo2 + 2,2 + 21y, + 22,2,)]

By applying isometric transformation:
T:R(I) » Rx R
A=a; +1a, — (a1,a; + a,)
on both sides of the previous relationship, we find:
T(lox) = [my(y,® + 2.2), mi (% + 2.%) + my(y2? + 2% + 2y1y, + 22,2,) + my(y,® + 2,%)

+my(y,? + 2% + 2y1y, + 22,2,)]

={m(n®+ 22,y +m)[n +y2)* + (21 +2,)%] } = o,xyr 16%)
and this completes the proof.
Theorem3: The Iy is equivalent to two traditional moments of inertia:
the first Iy ,y, = Myz;% in the traditional space R*® with the base(17, 1, E) and origin 0, ; the
second I4zy = (my +my)(zy + 2;)* ,(where 0=0,+0,,x=x+x, andy =y, +y,) , in the

Ut itz katks

V2 I Nz 2

traditional space R® with the base ( ) and the origin 0.

Proof:
We start from the relationship:
Ioxy = mZ% = (my + Imy) (2, + 12,)? == (my + Im,)[z,% + 21z,2, + 2,7]

=myz;2 + 1[myz,%2 4+ 2myz,2, + myzy % + myz,? + 2myz,2,]

By applying isometric transformation:
T:R() > RxR
A=a; +Ia,— (a4,a; + a;)

on both sides of the previous relationship, we find:
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T(oxy) = [myz1%, myzy % + myz,* + 2myzy 2, + myzy® + myzy® + 2myzy2,] = [myz,%, (my +
my) (21 + 25)%] = (o, xyyy Lo4y)
and this completes the proof.
In the same way, we can arrive to following similar results for:
a) loy sloz
b) loyz sloxz
Definition4: (Inertial products of material point):

- >

Consider the neutrosophic comparison frame OXYZ of origin 0 = 0, +10, and base (I, ,I?),

where:

L +k, —
K=k1+1<1 2—k1>
V2

in which: 7,75, J1, ]2 k1, k, are traditional unit vectors, and 7, L 2,7, L J,,k, L k5, and each of triple

> - Ti+1ly Ji+J2 Ki+k2 . . .
(1, K ), ( N T) are orthonormal and directly oriented. Let M(X,Y,Z) be a neutrosophic

material point, where:

X=x1+[.x2
Y=y +1y,
Z=Zl+122

with mass m = my + Im, , and time t = t; + It, , and position vector
P=m+I5=0M=XI+Y]+ZK
- Wecall Pyy = mXY the product of inertia of the material point with respect to the tow
neutrosophic planes 0YZ and 0XZ.
- Wecall Py; = mXZ the product of inertia of the material point with respect to the tow
neutrosophic planes 0XY and OYZ.
- Wecall Py; = mYZ the product the inertia of the material point with respect to the tow

neutrosophic planes 0XY and 0XZ.

We have the following theorem:
Theorem 4: The product of inertia Pyy is equivalent to tow classical products of inertia as follows:

the first P, ,, = m;x;y; in the traditional Euclidean space R*® with the base is (1_1),]_1’, IT{) and the

origin 0,.The second Pgy = (m; + my)(x; + x,)(y; + y,) ,where
, , . .. . T+, Ji+7s ki+kz
(% =x; +x,,9 =y, +y,) in the traditional space R*® with the base (1T22 , 1T22 ’1T22) and the

origin 0.
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Proof:

we have:

Pyy = mXY = (my + Imy) (%1 + Ix) (y1 + 1y2) = (my + Imp)[x1y; + 1(x1y2 + %201 + X%2)2)]
=myx Y1 +I[my(eys + X1 + x252) + mapxayr + ma(y; + X251 + x2¥2)]
Applying the T isometric transformation to both sides of the previous relationship, we find:
T(Pxy) = [myx1y1, myxiy1 + My (x1y, + X501 + X22) + Maxy1 + Ma (1Y, + X291 + X2)2)]
= [myx1y:, (Mg + mR)(xy + %) (1 + ¥2)] = (Peyyy Pey)
and this completes the proof.
In the same way, similar results can be proved for Py, and Py;.
We also need the following definition:
Definition 5 (Neutrosophic material Set):

we call

S = {M;(XL,Y,Z) ,mt =ml +Imi,t =t +1t,],i=1,2,.......,n}
a neutrosophic material set with masses m' = m'; + Im', and time t = t; + It,.
Definitions 6: (The moments of inertial of the material set S). Let 0XYZ be the same neutrosophic
comparison frame considered in the previous definitions.

- We call

Ip = ) milXY? + (V) + (297]

i=1

the moment of inertia of the material set S with respect to the origin O from the point of view of

neutrosophic logic.
- Wecall

lox = Y mi(YD? + (2]

the moment of inertia of the material set S with respect to the 0X axis from the point of view of

neutrosophic logic.
- Wecall

loy = ) mi[(XD? + (2]

the moment of inertia of the material set S with respect to the OY axis from the point of view of
neutrosophic logic.
- Wecall
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oz = ) mi(X)? + (¥)?]
i=1

the moment of inertia of the material set S with respect to the OZ axis from the point of view of

neutrosophic logic.
- Wecall

n
loxy = Z mi(Zi)z
i=1

the moment of inertia of the material set S with respect to the plane OXY from the point of view of

neutrosophic logic.
- Wecall

n
loyz = Z mi(Xi)z
i=1

the moment of inertia of the material set S with respect to the plane OYZ from the point of view of

neutrosophic logic.
- Wecall

n
loxz = Z mi(Yi)z
i=1

the moment of inertia of the material set S with respect to the plane 0XZ from the point of view of
neutrosophic logic.
Remarkl:

1-  The results (I) for moments of inertia related to the neutrosophic material point still true for
material set S.

2-  The theorems about moments of inertia of the material point still true for the material set S.

Definition 7: (The products of inertial for material Set S ):

- Wecall Py, =Y, m'X'Y! the product of inertia of the material set S with respect to the
0YZ and 0XZ neutrosophic planes.

- Wecall Py, =YL, m'YZ! the product of inertia of the material set S with respect to the
0YZ and 0XZ neutrosophic planes.

- Wecall Py; =Y, miX'Z' the product of inertia of the material set S with respect to the

OXY and OYZ neutrosophic planes.
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Remark?2: The theorems about product of inertia for the neutrosophic material point still valid for

the neutrosophic material set.

Conclusions

1. Results: In this paper, the moments and products of inertia for a neutrosophic material point and
its related properties and theorems were discussed. This result has been generalized to a

neutro-sophic material sets.

2. Suggestions:

1 - Discuss the center of masses of a material set from the point of view of neutrosophic logic.

2- Discussion of the Huygens' first and second theorems for the moments and products of inertia of a
neutrosophic material set.

3- Generalizing the concept of the coherent material set and the related theorems from the traditional
concept to the neutrosophic concept.

4- Generalizing the concept of the translatability movement of the coherent material set and related

theorems from the traditional logic to the neutrosophic logic.
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Abstract:

Nearly thirty years ago, the science of Neutrosophic appeared at the hands of the scientist Smarandache, who
generalized the concept of the intuitionistic set to the neutrosophic set and the intuitionistic logic into the
neutrosophic logic according to the degree of membership functions truth, indeterminacy, and falsechood
respectively. Moreover, he presented the neutrosophic structure of a set when he studied the structure of
neutrosophic algebra with other scholars in their works neutrosophic groups, and neutrosophic rings. Later, a few
scholars who take the concept of neutrosophic structure of set to construct neutrosophic Number theory and
Neutrosophic linear algebra. In our previous work, we introduced some classification of a neutrosophic set to three
types related to classical sets and built a new structure of neutrosophic set theory. This article addressed — new
facts of neutrosophic relations on neutrosophic sets of three types. This article includes a neutrosophic partial order

relation on HE[I'], where i = 1,2,3 with a few theorems and examples.

Keywords: Neutrosophic sets HE[1],i=123; Neutrosophic partial order relation on HEI];
Properties Neutrosophic partial order relation on H{[I ];

1. Introduction

In [1], [2], and [3]we presented neutrosophic set theory related to the neutrosophic sets of three
types as construction from classical sets and investigated many theorems and examples with the
neutrosophic binary operations such as neutrosophic; union, intersection, complement, differences,
symmetric differences, cartesian products with their properties. In addition, the generalization of
neutrosophic operations are studied. The present article extended the previous work and addressed

to some results about neutrosophic relation on neutrosophic sets of three types. This paper focuses
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on partial order relation on neutrosophic sets of three types with some theorems and examples. The
neutrosophic number of the form N; = a + bl, where I is literal in indeterminacy, I* =1, and
0/ = 0 proposed by Smarandache when presented structure of neutrosophic algebra such as
neutrosophic groups, neutrosophic rings and so on, see for example [4], [5]. Moreover, we use the
neutrosophic number of the form N; = a + bl in some neutrosophic algebra structure such as
neutrosophic linear algebra in [6] and [7], neutrosophic rings in [8], and neutrosophic groups in [9]
and [10].

2. Some Neutrosophic Relations on Neutrosophic sets of three types

In this section, we shall present new information about neutrosophic relations on neutrosophic
sets of three types. In mathematical thinking, describing the sets and classifying them is very
important to treat with them, and after that, how to define the operations, relations, and functions on
them. In many different neutrosophic sets there are neutrosophic relations which hold between

certain neutrosophic pairs of neutrosophic elements.

Definition 2.1 [1] Let H # @ c U be a non-empty-set, then;
1. H{[I] = {hy + hyl: hy, h, € H} is a neutrosophic-set of type-1,
2. Hi[I] ={al u{a}:a € H} is a neutrosophic-set of type-2, and
3. Hi[I] = {(hy + hyI) U {hy}: hy, hy € H} is a neutrosophic-sets of type-3, where

I is an indeterminacy

Definition 2.2 [3]Let Hf[I] and Nf[I] be two neutrosophic sets of three types, for any i = 1,2,3.
The neutrosophic cartesian product denoted by Hf[I] x N/[I ], and defined by:
HEI]x Nf[I]={(h,n):h € Hf[I1An € NI T}

={(h,n):3hy, h, EH A3 ny, n, EN,h = hy + hy,n = ny + n,I} , where [ is an
indeterminacy.

Theorem 2.1 [3]Let H{[I] and N{[I] be two neutrosophic sets of three types, for any i =1,2,3, and
let (h,n) and (h’,n’) be two neutrosophic order pairs belongs to Hf[I] x Nf[I ]. Then
(hny=(('nYeoh=hAn=n"o(hy= hi A h, = b)) A(n; = n] A n, = nj).

Definition 2.3 A neutrosophic binary relation R from a neutrosophic sets of three types
H{[I'] into a neutrosophic sets of three types N{[I] is a neutrosophic subset of neutrosophic
cartesian product of Hf[I ] x Nf[I'], forany i = 1,2,3.
Observation.
o If (h,n) € R & hRnor R(h) = n, and we say that h is neutrosophic related to n
or n is in neutrosophic relation with h.
e If Hf[I] = Nf[I], then we say that R is a neutrosophic binary relations on Hf[I ],
forany i = 1,2,3.
¢ All neutrosophic operations defined in [1], [3], and [2] can be defined on
neutrosophic relation R.
e If R isabinary neutrosophic relation on HE[1], for any i = 1,2,3, then R c

HY[I1 x HHI .
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Definition 2.4 Let R be a neutrosophic relation from neutrosophic set Hf[I] into a neutrosophic
set Nf[I], for any i = 1,2,3. Define a neutrosophic domain of R, written NeuDom(R) as the
following:
NeuDom(R) = {x € Hf[I ]:3y € N{[I ] such that R(x) = y}, forany i = 1,2,3

= {3 x;, x, € H:3y;,y; € N such that R(x; + x,1) = R(xy) + R(x, 1)} = y; + y,1}, for
any i = 1,2,3 and indeterminacy I.
Definition 2.5 Let R be a neutrosophic relation from neutrosophic set Hf[I ] into a neutrosophic
set Nf [I], for any i = 1,2,3. Define a neutrosophic co-domain of R, written NeuCdom(R) as the
following:

NeuCdom(R) = {Vy € Nf[I]:3x € Hf[I ] such that (x,y) € R € Nf[I ]}, forany i = 1,2,3
={Vy;, ¥, € N:3x;,x; € H such that { (x; + x,1), (y; + ¥,1)) € R}, forany i =1,2,3

and indeterminacy /.

Definition 2.6 Let Hf[I] and N/[I] be two neutrosophic sets of three types, for any i =1,2,3, and
let (h,n) and (h’,n’) be two neutrosophic order pairs belongs to R € Hf[I ] x Nf[I ]. Then
1. (hny<((h' ,nyeoh<h'An<n'
& (hy < hi A hy < BY)A(ng < nf A ny, < nj)V(hn)(h,n') eR
We say that the neutrosophic order pair (h,n) less than the neutrosophic order pair (h’,n’).
The dualism of < is given by >.
2. (hnys',nyoh<h'An<sn

& ((Chy < BV by = B) A(Chy < BV hy = ) A

(((ny < n v ng = ny) A(ny < mp)V ny = n),¥ (), (H',n') €9,

The dualism of < is given by =.

Example 2.1 Let H = {1,5} and N = {2,4,6} be two classical sets. Then the classical set of
relation R from H into N such that R = {(x,y) € H X N:x < y},

R ={(1,2),(1,4),(1,6),(5,6)}.
Now, consider the neutrosophic set Hf[I] of types 1, and Nf[I] of types 1 are given by:
2+21, 2+4I, 2+6l,

}, and Nf[I] = {4 + 21, 4+41I, 4+ 61, The neutrosophic cartesian
6+2I, 6+4I, 6+6I,

errq_ (1+11, 1+5I,
MU]_&+1L 5+ 5]

product of H{[I]x N{[I] is given by:

(A + 10,2+ 21), {1+ 11,4 + 21, ..(1 + 11,6 + 6I),
(A+50,2+2D),..(1+51,4+2I),..(1+5I,6 + 6]),
(5+11,2+21), . (5 + 11,4 + 21, ..(5 + 11,6 + 6]),
(5+51,2 + 21I), ..{5 + 5,4 + 2I), ..(5 + 51,6 + 6I),
relation R, as R, = {(h,n) € HE[I] X NE[I]: h < n},

R, = {{h,n) € HE[I ] X NE[I]: (hy + hyD) < (ny + n,D)}, for some hy,h, € H and ny,n, € N,
R, = {(h,n) € HE[T 1 x N{[1]: ((hy < ny) A (hy < 1my) )}, for some hy,hy, € H and ny,n, € N,

HI[I1x NE[I] = . Define a neutrosophic

Adel Al-Odhari, Some Results of Neutrosophic Relations for Neutrosophic Set Theory



Neutrosophic Knowledge, Vol. 05, 2024 80 of 86

(1+ 11,2+ 21),{1 + 11,2 + 4I),(1 + 11,2 + 6I), ..., {1 + 11,6 + 61),
(1+51,2 +61),(1+5I,2 +6I),(1 + 51,6 + 6]),
(5+ 11,6 + 21),(5 + 11,6 + 4I),(5 + 11,6 + 6I),
(5 + 51,6 + 61),

neutrosophic domain and co-domain are represented by:
NeuDom(R,) = {1+ 11,1+ 51,5+ 11,5 + 5[}, and
NeuCdom(R,) ={2+21,2+41,2+6l,..,6 + 61,2+ 61,6 + 21,6 + 41,6 + 61}

If we consider the neutrosophic sets H:[I ], and N;[I Jof types 2, we have

R, = . Then the

2, 21,
HiI] = {é’ ég}, and Ni[I] = {4, 41,]. The neutrosophic cartesian product of H5[I ] x Ni[I] is
! 6, 61

(1,2),(1,4),(1,6),(1,2I),(1,41), (1,61},

(11, 2),(11,4),(11,6),(11,21),{11,41),(11, 61),
(5,2),(5,4),(5,6),(5,2I),(5,41), (5,61},
(51,2),(51I,4),(51,6),(51,2I),(51,4I),{51, 61)

relation R, as R, = {(h,n) € HE[I | X Nf[I]: h < n},

R, = {(h,n) € H5[I ] x N;[I ]: h < n}, for some h € H and n € N, then the neutrosophic set relation

given by: Hi[I ] x N[I] = . Define a neutrosophic

R, becomes like:
(1,2),(1,4),(1,6),(1,21),(1,41),(1,6I),
(11,2),(11,4),(11,6),(11,21),(11,4I),{11, 6I),
(5,6),(5,61),

(51,6I)
are given by: NeuDom(R,) = {1,11,5,5I}, and NeuCdom(R,) ={2,4,6,21,41,6I}.

R, = , and the neutrosophic domain and co-domain

Definition 2.7 Let H{[I ], and Hi[I], be a neutrosophic-set of type-1, and type 3 respectively. Let
be x,y,z € H{[I ]. Define < is a partially ordered neutrosophic-set of type-1 as following:
i.  PN,: (Neutrosophic Reflexive Axiom): x < x & (x; < %) A (%, < x3),V x € H{[I],
ii. PN,: (Neutrosophic Antisymmetric Axiom):
((x SN Sx)=>x= )’) And ((x1 <y A(x < YZ)) A (()’1 <Sx) A, < xz))
= (6 =y1) A(xz =),V x,y € H[I ], and
iii. PNj3: (Neutrosophic Transitive Axiom):
((x SPVAY<z)=>x< Z) < ((x1 <y A (X < J’Z)) A ((Y1 S zDA (Y, S Zz))
= (g < z) A (xy <2)),Vx,y,z€HII
If the neutrosophic relation < is a partially neutrosophic orders on Hf[I ], then we said that H{[I ]
is a partially order set under <. If the neutrosophic relation is given by <, then we said that < is
strictly neutrosophic orders of Hi[I ].

Observation. x < y is reading x precedes y or y dominates x. The definition 2.7 is working with
the neutrosophic set HS[I Jof type-3. We need to define partially ordered neutrosophic set of type-2.

Definition 2.8 Let Hj[I | be a neutrosophic-set of type-2 and let be x,y,z € H3[I ]. Define < isa
partially ordered neutrosophic set of type-2 as the following:

PN;. (Neutrosophic Reflexive Axiom): x < x,V x € Hi[I ], and indeterminacy /.

PN,. (Neutrosophic Antisymmetric Axiom): ((x < Y) A(y < x) = x =y),Vx,y € H5[I ], and

PN;. (Neutrosophic Transitive Axiom): ((x <) A(y <2z) =2 x<2),Vx,y,z € Hi[I].

If the neutrosophic relation < is a partially neutrosophic orders on Hj[I ], then we said that H3[I ]
is a partially order set under <. If the neutrosophic relation is given by <, then we said that < is
strictly neutrosophic orders of H:[I ].
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Theorem 2.2 Let N ={0,1,2, ...} be the set of natural numbers. Then the neutrosophic-natural

numbers of type-1 is given by:

0, 0+1, 0+21, 0+3I,
1, 1+1, 1+2I, 1+3],

(] =
NIl = 2, 241 2421 2+3]

. For any x,y € Ni[I], we define the neutrosophic

orders relation x <y © x <y " x less than or equal to y".

S 3x4,%3,¥1,Y2 € N such that (x; < y) A (x; £ ¥,),V x1,%2,¥1,¥, € N. Then
The neutrosophic relation less than or equal < is a neutrosophic partial order relation on Ni[I].
Proof.
PN,. Since, (x; < x;) A (xy < x3),Vx1,%, EN = (07 < xq) A (a1 < x51)
= (43,1 < x4+x,1) = x < x,V x € N{[I ], thus < is a neutrosophic reflexive relation.
PN,. Suppose that Vx,y € N{[I],((x < y)A(y <x)) = 3x1, %5, %1,¥; €N, and [ isan
indeterminacy with x = x; + x,I,y = y; + y,I such that
((xl SYyD)A(x < 3’2)) A ((J’1 Sx)AQ, < xz)): since ((x1 Sy)AQy < x1)) = (X1 =y1) 1).
Also, since ((x; S ¥) A (2 € x3)) = (%, = y,) ).
From (1) and (2) we have (x; = y,) A (xy = y,) = (xy = y1) A (x] = y,1)
= x; +x,] =y, +y,I = x =y. Hence < is a neutrosophic antisymmetric relation.
PN;. Suppose that V x,y,z € Ni[I], ((x <SYAQY < Z)) = 33X, %5, Y1, V2, Z1,22 €N, and [ is an
indeterminacy with x = x; + x,1,y = y; + .1, and z = z; + z,1, such that

((xl SYyD)A(x, < }’2)) A ((J’1 SzH)A(Y, £ Zz))-

Since, ((x; < y) Ay < Zl)), we deduce that (x; < z;) (1).
Since, ((x; < y) A (y, < Zz)), we get (x; < z,) (2).
From (1) and (2) we have (x; < z;) A (x, < 2,) = (%1 < z¢) A (x,] < 2,1), for any indeterminacy [
= x; + x,1 < 7z, + 7,1 = x < z. Hence < is a neutrosophic transitive relation. Thus Ni[I] is a

partially order set under neutrosophic relation less than or equal <. Recall that N{[/] = N§[/]. m

Theorem 2.3 Let N ={0,1,2, ...} be the set of natural numbers. Then the neutrosophic-natural

0, 01,
numbers of type-2 is given by: N5[I] = LoAnt gy any X,y € N5[I], we define the neutrosophic

2, 21

"

orders relation (Vx,y € N5[I]),(x Sy ©@ x <y =xI <yl) " x less than or equal to y". Then The
neutrosophic relation less than or equal < is a neutrosophic partial order relation on N3[I].

Proof.

PN;. since (x < x),Vx €N = (xI <xI),Vx e Nf[I]. Hence < is a neutrosophic reflexive relation.
PN,. Suppose that Vx,y € Nf[I],((x < y) A(y <x)) = ((xI < yD) Ay < xI))

= (x = y) A (xI = yI), where I is an indeterminacy. Therefore < is a neutrosophic antisymmetric
relation.

PN;. Suppose that ¥V x,y,z € Ni[I],(x <) A(y < 2) = (I S yD Ay < z1))

= (x < z) A (xI < zI). Therefore < is a neutrosophic transitive relation. Thus N5[I] is a partially
order set under neutrosophic relation less than or equal <.m

Theorem 2.4 Let N = {0,1,2, ...} be the set of natural numbers. Then the neutrosophic natural

numbers of type-1 is given by:
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0, 0+1, 0+21, 0+3I,
1, 1+1, 1+2I, 1+3],

(] =
NIl = 2, 241 2421 2+3]

. For any x,y € N{[I], we define the neutrosophic
orders relation < as following:
<= {{x,y) € N{[I] x N{[I]: x|y, x dvides y in N}[I]}

& {(x,y) € N{[I] x N4[I]: x; + %51 |y; + y,I, form some x;,x,,y,,¥, € N}, and indeterminacy 1.

& {(x,y) € Ni[I] x Ni[I]: x;|y; A x; |y, formsome x;,x,,¥1,y, € N}, and indeterminacy 1.
Then the neutrosophic relation< is a neutrosophic partial order relation on N{[I].
Proof.
PN;. Since x; = 1.x; and x, = 1.x,, therefore x; = 1.x; and x,I = 1.x, I, for any indeterminacy
I, implies that (xq|x; A x3 |x3),V x4,%, € N, hence (x1|x; A x3 I|x,1),V x4,%, €N, for any
indeterminacy I, we have x;+x,1 | x;+x,1 = x|x,V x € N{[I ]. Thus | is a neutrosophic reflexive
relation.
PN,. Suppose that {x,y) A (y,x) € <, from " neu-hypo", we have
(x,y) €<= x|y = 3x1, %5, y1,¥, € N,and I is an indeterminacy with x = x; + x,1,
y =1y, +y,1 such that x;|y; A x;|y,. If x1]y; = 3 k € N such that y; = kx;, whileif x,|y, = 3k, €
N such that y, = kqx,. Furthermore, from " neu-hypo", we have
(y,x) E<= ylx = 3Ix;,x3,¥1,¥, € N,and [ is an indeterminacy with x = x; + x,1,
y =y, +¥,1 such that y,|x; A y,|x,. If y;|x; = 3k’ € N such that x; = k'y;, whileif y,|x, =
3k'y € N such that x, = k';y,. From pervious premises we have, x; = k'y, = k'kx,, we deduce
that k'k = 1, thatis k' =k = 1, hence x; = y;. By the same argue, we have x, = k',y, = k'1k;x,,
we deduce that k';k; = 1, thatis k'; = k; = 1, hence x, = y,, therefore x;+x,I = y; + y,I, and
consequently, x = y. Thus | is a neutrosophic antisymmetric relation.
PN,. Suppose that (x,y) A (y,z) € X, from " neu-hypo", we have
(x,y) €<= x|y = 3x1, %3, y1,¥, € N,and I is an indeterminacy with x = x; + x,1,
y =1y, + y,1 such that x;|y; A x;|y,. If x1]y; = 3 k € N such that y; = kx;, whileif x,|y, = 3k, €
N such that y, = k;x,. As (y,z) € <= y|z = 3y, ¥,, 71, 2, € N,and I is an indeterminacy with y =
y1 + V.1, z =z, + 7,1 such that y;|z; A ¥,|2,. If y;|z; = 3 k' € N such that z; = k'y,;, while if
Y21z, = 3 k'y € N such that z, = k';y,. From pervious premises, we have z; = k'y; = k'kx; = k''x,
where k" = k'k € N. And z, = k';y, = k'1k;x, = k"' x,, where k"', = k' k; € N, therefore x|z,
and x;|z,, hence x;|z; and x,1|z,1, for any I, thus x; + x,1|z; + 2,1, thatis x|z, therefore |is a

neutrosophic transitive relation, and consequently, it is neutrosophic partial order relation.m

Definition 2.9 [4]Let Z be a set of integer numbers and Z[I] = {a + bl:a,b €Z} bea
neutrosophic- integer set, where a + bl is a neutrosophic integer number.

Theorem 2.5 [8] Let (Z, +,) be aring of integers under usual addition and multiplication, then the
neutrosophic algebra structure (NAS): N(Z) = (Z[I], +,*) is called the neutrosophic integer ring
which is generated by I and Z.

Definition 2.10 [1]Let Z = {0, +1, £2, ...} be the set of integers numbers. Then the

neutrosophic-integer numbers of type-1 is given by:

0, 0+1, 0+2I, 0+3I,
2t =)L 1+l f1x2l, +1£3I
=Y 42 4247 42421 42431, -
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Theorem 2.6 Let R; be a neutrosophic relation defined on Z{[I] as the following;:
Ry = {h,ny e Z I x Z{[I]: h —n < 0}
= {(h,n) € Z¢[I] x ZL[I]: (hy + hyD) — (ng + nyI) < 0,hy, hy,ny,n, € 7}
= {(h,n) € Z{[I] x ZL[I]: (hy — ny) + (hy — ny)I < 0,hy, hy,ny,n, € Z}. Then R is a neutrosophic
partial order relation on Z{[I].
Proof.
PN,. Since (h; —h;) + (hy —hy)I =0+ 0 <0 =0+ 0I, we have (h,h) € R;,V h € Z{[I], hence R,
is a neutrosophic reflexive relation.
PN,.Suppose that (h,n) A{n,h) € R;.Since (h,n) ER; =>h—n<0
= (hy + h,I) — (ny + ny1) < 0,hy, hy,ny,n, EZ
= (hy + h,I) < (ny + nyl), hy, hy,ny,n, €Z
= (hy <ny)A(h, €ny),h,hyn,n, EL (1).
Since (,h) ER;=n—-—h<0= (ny +nyl) — (hy + hyl) <0,hy, hy,ny,n, EZ
= (ny + nyl) < (hy + hyI), hy, hy,ny,n, EZ

= (n; < h) Ay < hy),hy,hy,ng,n, €EZ (2).
From (1) and (2) we have (h; <n )A(ny <h)=>h, =n; (3).
And (hz S le) A (le S hz) =1 hz = le (4)

Bu using (3) and (4) we have the premise (h; = n;) A (h, = n,), we deduced that

h =n.Thus @R; is a neutrosophic antisymmetric relation on Z§[/].

PN;. Assume that (h,n) A (n,m) € R;.Since (h,n) ER; >h—n<0

= (hy + hyI) — (ny +n,I) <0,hy, hy,ny,n, €EZ

= (hy + h,]) < (ny + n,0),hy, hy,ny,n, EZ

= (hy £ny)A(h, €ny),hy,hyn,n, EL 1).
Since (n,M)ER; =>n—m<0> (n, +nyl)— (m; + myl) <0,my,my,ny,n, €EZ

= (ng +nyI) < (my + myl), my, my,ny,n, €7

4 (nl < ml) A (nZ < mZ)l my, My, Ny, Ny EZL (2)
From (1) and (2) we have (h; < ny) A(ny <my) = (hy <my) (3).
And (hz < nz) A (nz < mz) = (hz < mz) (4)

By using (3) and (4) we get (hy < my) A (h, <my) = (hy < my) A (hyl < myl)
= h +hl<m;+myl=>h<m.
Therefore, R; is a neutrosophic transitive relation on Z{[I]. Hence R; is a neutrosophic partial
order relation on Zi{[I]. m
Example 2.2 [1]Let Z = {0,+1, +2, ...} be the set of integers numbers. Then the neutrosophic-integer

numbers of type-1 is given by:

0, 01, 0£2I, 03],
+1, £1+1, £1+21, £1+3],

_—
L=935 1241 +2+2 +2+31 -

Let R, be a neutrosophic relation defined on Z{[I] as the following;:
R, = {(h,n) € ZL[I] x ZL[1]: x|y, x dvides y in ZE[I]}
= {(h,n) € ZE[I] X ZE[I]: hy + hyI |ny + nyl, for some hy, hy,ny,n, € Z}, and indeterminacy 1.
= {(h,n) € Zt[I] X ZL[I]: hylny A h, |n,, forsome hy, hy,ny,n, € Z}. Then R, is anon
neutrosophic partial order relation on Z{[I]. By using the counter example,
v =5= (=1)5= (5|-5) A (5]=5) = (5|-5) A (5I|=5I) = (5 + 5I|=5 + (=5)] = =5 — 5I)
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~(5+4+5I,—5—5I) € R,. Also,
© 5= (=1)(-5) = (5| 5) A (=5|5) = (=5| 5) A (=5I|5]) = (=5 — 5I|5 + 5I).
~{(=5->5I,5+5I) € Ry. But (5+5I,—5—5I) # (=5 — 51,5 + 5I) by theorem 4.1 in [3].

Example 2.3 [1]Let Z = {0,+1, +2, ...} be the set of integers numbers. Then the neutrosophic-integer
numbers of type-2 is given by:

0, 0l

+2, +21

Let R be a neutrosophic relation defined on Z5[I] as the following;:
Re = {(x,y) € ZL[I] x Z5[1]: x|y, x dvides y in Z5[I]}

= {(x,y) € Z5[I] x Z5[I]: x |y < x I|y1}, for any indeterminacy 1.
Then Rs is a non neutrosophic partial order relation on Z5[I]. By using the following counter
example.
v =5= (=1)5= (5|-5) A (5|=5) = (5|=5) A (5 I|-5I) = (5,—5) A (51,—5I) € Rs. Also,
v 5= (=1)(=5) = (=5| 5) A (=5]5) = (=5| 5) A (=5!|5I) = (=5,5) A (=5I,5I) € Rs. It is clear that
(5,—5) # (=5,5) A(51,—=5I) # (=5I,5I). So, Rs is non neutrosophic antisymmetric relation.
Definition 2.11 [2] Let Hf[I], i = 1,2,3, be three neutrosophic-sets of type-1, type-2, and
type-3, respectively. The neutrosophic power-sets of type-1, type-2, and type-3, then:
SHHID ={Nf1]: Nf[1] € HE[1],i = 1,2,3} is a neutrosophic power-sets of type-1, type-2,
and type-3 respectively.

Theorem 2.7 Let U be a neutrosophic relation on neutrosophic power-sets I (Hf[I ]) of type-1,
type-2, and type-3 respectively, where i = 1,2,3 and U is given by:
U={HITLNUIDNeIMHUIDxIHEID:HE[I] < NI}, forany i = 1,2,3. Then neutrosophic
relation U is a neutrosophic partial order relation on J (H{[I ]).

Proof.

PN;. Since Nf[I]1c NE[I], VNf[I]1 €I (HE[I]),and Vi =1,2,3, where H is any arbitrary classical
set, then (N/[I],Nf[I]) € U and U is a neutrosophic reflexive relation on J (Hf[I ]).

PN,. Suppose that (Hf[I ], Nf[I1) A(N{[I],H{[I]) € U. From this " neu-hypo" we have
(Hf[IL,NfI ]y e U= Hf[I] € Nf[I], for any i = 1,2,3. Also,

(NflI1,HE[I]) € U= Nf[I] < Hf[I], for any i = 1,2,3. By theorem 3.4 in [1], we deduce that
Hf[I] = Nf[I], and consequently, U is a neutrosophic antisymmetric relation on J (H{[I ]).

PN;. Suppose that (Hf[I], N [I 1) A(N}[I],M{[I]) €U, forany i = 1,2,3. So, we get the following
Neutrosophic propositions (H{[I ], Nf[I]) € U= Hf[I] € Nf[I], for any i = 1,2,3 and

(NPT, Mf[I]) € U= Nf[I] € M{[I], forany i = 1,2,3, hence Hf[I] € M{[I], forany i =1,2,3
So, U is a neutrosophic transitive relation on J (Hf[I ]). Therefore U is a neutrosophic partial order
relation on I (Hf[I]). m

There are some relations defined on neutrosophic sets Z[I] = {a + bl:a,b €}, and

R[I] = {a + bl:a,b € R} in [11] and [12] which are equivalents to our works.
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4. Conclusions

This article presented a new fact related to partial order relation on HE[I], for any i =1,2,3
with theorem and examples as extended for our previous work.
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DNL(B) = ((TTB’ ITB’ FTB)’ (TIB' IIB' FIB)’ (TFB’ IFB' FFB))
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DNL(A) = ((TTA’ ITA’ FTA)’ (TIA’ IIA’ FIA)’ (TFA' IFA' FFA))
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DNL(4) = ((TTA’ ITA’ FTA)’ (TIA’ IIA’ FIA)’ (TFA' IFA' FFA))
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